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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
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al committees collaborate in fields of mutual interest. Other international organizations, gover
bn-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infq
logy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ain task of the joint technical committee is to prepare International Standards. Draft Inten

rnational Standard requires approval by at least 75 % of the national bodiescasting a vote.

of the following types:

be 1, when the required support cannot be obtained for the publication of an International S
spite repeated efforts;

be 2, when the subject is still under technical develgpment or where for any other reason the
fure but not immediate possibility of an agreement on an International Standard;

be 3, when the joint technical committee has\Collected data of a different kind from that
rmally published as an International Standard’(“state of the art”, for example).

cal Reports of types 1 and 2 are subject to review within three years of publication, to decide
hn be transformed into International Standards. Technical Reports of type 3 do not necessarily
ewed until the data they provide, are considered to be no longer valid or useful.

C TR 15938-8, which is a:Technical Report of type 3, was prepared by Joint Technical Co
C JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multime
hedia information.

C 15938 consists‘of the following parts, under the general title Information technology — Mu
t description interface:

brt 1: Systems
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nmental
rmation

national

ation as

| Report

andard,

e is the

vhich is

whether
have to

mmittee
dia and

timedia

N
—  Part3—Yisuat

— Part 4: Audio

— Part 5: Multimedia description schemes
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Introduction

This standard, also known as "Multimedia Content Description Interface," provides a standardized set of
technologies for describing multimedia content. The standard addresses a broad spectrum of multimedia
applications and requirements by providing a metadata system for describing the features of multimedia

content.

The fol]lowing are specified in this standard:

e Dgscription Schemes (DS) describe entities or relationships pertaining to multimedia c
Dgscription Schemes specify the structure and semantics of their components, cwhich m

Ds
e De
o Dsg
° Sy

Sy
This st

Part ]
compr

Part 2
descri

Part 3
Part 4

Part 5
includi

Part 6
Part 7

implementations of the standard.

Part 8
and us

scription Schemes, Descriptors, or datatypes.
scriptors (D) describe features, attributes, or groups of attributes of multimedia(Content.
tatypes are the basic reusable datatypes employed by Description Schemes and Descriptors

stems tools support delivery of descriptions, multiplexing of descriptiens with multimedia ¢
hchronization, file format, and so forth.

andard is subdivided into eight parts:

— Systems: specifies the tools for preparing descriptions,-for efficient transport and s
bssing descriptions, and allowing synchronization between content and descriptions.

— Description definition language: specifies the’,language for defining the standard
btion tools (DSs, Ds, and datatypes) and for defining niew description tools.

— Visual: specifies the description tools pertaining.to visual content.
— Audio: specifies the description tools pertaining to audio content.

hg audio and visual content.
— Reference software: provides a software implementation of the standard.
— Conformance testing: specifies the guidelines and procedures for testing conforma

e of descriptions.

bntent.
ay be

bntent,

orage,

set of

— Multimedia description schemes: specifies the generic description tools pertaining to multimedia

nce of

— Extraction and use of MPEG-7 descriptions: provides guidelines and examples of the extraction

© ISO/IEC 2002 — All rights reserved
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Information technology — Multimedia content description
interface —

Part 8:
Extraction and use of MPEG-7 descriptions

1 Sgope

This International Standard specifies a metadata system for describing multimedia content. This;dogument
gives ¢xamples of extraction and use of descriptions using Description Schemes, Descriptors,-and datiatypes
specified in ISO/IEC 15938. The following set of subclauses are provided for each description tool,|where
optional subclauses are indicated as (optional):

e Informative examples (optional): provides informative examples that illustrate ‘th€ instantiation|of the
defscription tool in creating descriptions.

e Extraction (optional): provides informative examples that illustrate the extraction of descriptions from
multimedia content.

e Ude (optional): provides informative examples that illustrate the use-of*descriptions.

This dpcument is meant to be a companion technical report for Part 5 (Multimedia Description Schemgs) and
Part 3| (Visual) of ISO/IEC 15938. As such, the content of this<technical report is not easily undgrstood
withoug the technical specifications. In this technical report, effort has been made to preserve the dpecific
subclause numbering of ISO/IEC 15938-5 and ISO/IEC 15938-3 to allow easy correlation of the confent on
extraction and use in the technical report with the technical’specifications.

2 Terms and definitions
2.1 Conventions

2.1.1 | Description tools
This part of ISO/IEC 15938 specifies the-multimedia description tools as follows:

o [ Description Scheme (DS)+ a description tool that describes entities or relationships pertaihing to
multimedia content. DSsJspecify the structure and semantics of their components, which may be
Description Schemes, Descriptors, or datatypes.

o | Descriptor (D). )a description tool that describes a feature, attribute, or group of attribuytes of
multimedia content.

o [ Datatype=s'a basic reusable datatype employed by Description Schemes and Descriptors.

o | Description Tool (or tool) — refers to a Description Scheme, Descriptor, or Datatype.

2.1.2 | Naming convention

In ordérte-speeify-the-multimedia-—description—tools—thispartefHSOHEC15938-uses—constructsprovided by
the Description Definition Language (DDL) specified in ISO/IEC 15938-2, such as "element”, "attribute”,
"simpleType" and "complexType". The names associated to these constructs are created on the basis of the

following conventions:

o If the name is composed of multiple words, the first letter of each word is capitalized, with the exception
that the capitalization of the first word depends on the type of construct as follows:

e Element naming: the first letter of the first word is capitalized (e.g. Ti nePoi nt element of Ti meType).

e Attribute naming: the first letter of the first word is not capitalized (e.g. ti nmeUnit attribute of
I ncr Dur ati onType).

e complexType naming: the first letter of the first word is capitalized, and the suffix "Type" is used at the
end of the name (e.g. Per sonType).

© ISO/IEC 2002 — Al rights reserved 1
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e simpleType naming: the first letter of the first word is not capitalized, the suffix "Type" may be used at the
end of the name (e.g. ti mePoi nt Type).

Note that when referencing a complexType or simpleType in the definition of a description tool, the "Type"
suffix is not used. For instance, the text refers to the "Ti ne dat at ype" (instead of "Ti meType datatype"),
to the "Medi aLocat or D' (instead of "Medi aLocat or Type D') and to the "Person DS" (instead of
"Per sonType DS").

2.2 Terminology
For the purposes of this part of ISO/IEC 15938, the following terms and definitions apply.

2.2.1 Schema-related terminology

2211
Attriblite
A field|of a description tool which is of simple type.

2.2.1.2
Base type
A typq that serves as the root type of a derivation hierarchy for other types.

2.2.1.3
Datatype
A primjtive reusable type employed by Description Schemes and Descriptors.

2.2.1.4
Derivad type
A typq that is defined in terms of extension or restriction of other types:

2.2.15
Descr|ption
An insjantiation of one or more description tools.

2.2.1.6
Descr|ption Scheme
A desgription tool that describes entities or relationships pertaining to multimedia content. Descfiption
Schemes specify the structure and semantics of their components, which may be Description Schemes,
Descr|ptors, or datatypes.

2.2.1.7
Descr|ption Tool
A Desgription Scheme, Descriptor, ar{datatype.

2.2.1.8
Descr|ptor
A desqdription tool that describesa feature, attribute, or group of attributes of multimedia content.

2.2.1.9
Instantiation
Assigriment of values to-the fields (elements, attributes) of one or more description tools.

2.2.1.10
Elemgnt
A field|of a description tool which is of complex type.

2.2.1.11
Schenra
The set of related description tools, for example, those specified in ISO/IEC 15938.

22.1.12

Type

The format used for collection of letters, digits, and/or symbols, to depict values of an element or attribute of
description tool. A type consists of a set of distinct values, a set of lexical representations, and a set of
facets that characterize properties of the value space, individual values, or lexical items.

2.2.2 Content-related terminology

2221

Abstraction

A secondary representation that is created from or is related to the content. For example, a summary of a
video or a model of a feature.

2 © ISO/IEC 2002 — Al rights reserved
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2222
AC coefficient
Any DCT coefficient for which the frequency in one or both dimensions is non-zero.

2223

Acquisition

The process of acquiring audio or visual data from a source.
2224

Action

A semantically identifiable behavior of an object or group of objects, for example, a soccer player kicking
ball.

2225
Agent
A perspn, organization, or group of persons.

2.2.2.6
Audio
Time-yarying data or signal intended for listening or hearing. Also, related to the aural modality.

2.2.2.1
Audiotvisual
conterjt consisting of both audio and video data.

2.2.2.8
Automatic
Procegsing of multimedia data, content, or metadata by means of comyputer, hardware, or other sgftware
device

2.2.2.9
Classification Scheme
A list df defined terms and their meanings.

A repriesentation of the information contained in @r related to multimedia data in a formalized manner

A repiesentation of multimedia in a formalized manner suitable for communication, interpretatfon, or
procegsing by automatic’means.

2.2.2.13
DC coEfficient
The DET coefficient for which the frequency in both dimensions is zero.

2.2.2.14
DCT chetficient
The signed amplitude of a specific cosine basis function.

2.2.2.15

Editing

The process of combining, extracting, and refining multimedia data.

2.2.2.16

Eigenface

An eigenvector obtained from the principal component analysis of facial images.

2.2.2.17
Entity
Any concrete or abstract thing of interest related to the multimedia content.

© ISO/IEC 2002 — Al rights reserved 3
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2.2.2.18
Event

A noteworthy occurrence that happens at a point in time or during a temporal interval. Alternatively used as a

change in state.

2.2.2.19

Feature

A distinctive characteristic of multimedia content that signifies something to a human observer, such
"color" or "texture" of an image.

2.2.2.20

Filtering

A process for selecting multimedia content that satisfies certain criteria. This process may include r
the content according to the extent that it satisfies the criteria.

as the

anking

22271
Formgt
The characteristics of the stored or physical representation of the data.

2.2.2.32
Framg
A single image from a video.

2.2.2.23
Image
2D spatially-varying visual data acquired from a visual source.

222234
Key frame
A repregsentative frame of a video or a segment.

2.2.2.35
Locator
Specifles the location or address of multimedia data or a,segment.

2.2.2.46
Model
A pargmetric or statistical representation of multimedia content or features.

2.2.2.37
Manual
Procegsing of multimedia data, content,-er metadata by human means.

2.2.2.48
Metadjata
The information and documentation which makes multimedia data understandable and shareable tq
over time.

2.2.2.29
Multinpedia
Data gomprising oneyor modalities, such as images, audio, video, 3D models, ink content, and so forth

2.2.2.30

Navigation

A progess by.which a user accesses multimedia content and steers a course through the conte
controfled.manner.

users

nt in a

22231
Object
An object with a physical representation in the natural world.

2.2.2.32

Region

A spatial unit of multimedia, for example, a 2D spatial region of an image, or a moving region of vide
2.2.2.33

Relation

Any association among entities.

0.
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2.2.2.34

Rights

Information that determines the ownership and terms of use of multimedia data, content, or metadata.
Refers to Intellectual Property Rights, Copyrights, and the Access Rights.

2.2.2.35
Scene
An episode or sequence of events representing continuous action in one location.

2.2.2.36

Search

A process for searching multimedia content that satisfies certain criteria. This process may include ranking
the content according to the extent that it satisfies the criteria.

2.2.2.37
Segmjant
A spafial or temporal unit of multimedia, for example, a temporal segment of video, or a segment of an
image

2.2.2.38
Semantics
Informption relating to the underlying meaning or understanding of multimedia content) Alternatively| refers
to the ppecification of the meaning of description tools.

2.2.2.39
Summary
An absgtraction of multimedia content that summarizes the content.

2.2.2.40
User
An end-user or consumer of multimedia content.

22241
User Rreferences
The pfeferences of a user pertaining to multimedia.content. This includes the user's tastes, likes and
dislikep with respect to the content and its propertiesgas well as preferences with respect to the consumption
procegs.

2.2.2.42
Usagdg History
A histqry of actions that a user of multimedia content has carried out over a certain period of time, such as
recordjng a specific piece of content, or playing back recorded content at a specific time.

2.2.2.43
Variat|on
An alternative version of multimedia content., which may be derived through transcoding, summarization,
translgtion, reduction, and so.forth.

2.2.2.44
Video
A spage- and timesvarying visual data or signal intended for viewing; commonly represented as a djiscrete
sequence of images or frames.

2.2.2.45
View
A porfionof an image, video or audio signal, defined in terms of a partition. A partition is aj multi-
dimensional region defined in the space, time and/or frequency plane.

2.2.2.46
Visual
Related to the visual modality.

2.2.2.47

View Decomposition

An organized set of views that provides a structured decomposition of an image, video or audio signal in
multi-dimensional space, time and/or frequency.

2.2.2.48
3D mesh model
Representation model of the surface of 3D objects using a set of faces and nodes. (i.e. polygonal meshes)
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2.3 Symbols and abbreviated terms

2.3.1 Generic

For the purposes of this part of ISO/IEC 15938, the symbols and abbreviated terms given in the following
apply:

ART: Angular-Radial Transform

AV: Audio-visual

Css: Curvature Scale Space

CIE: International Commission on lllumination
CIF: Common Intermediate Format

Cs: Classification Scheme

D: Descriptor

Ds: Pesect ;pt\n S

DCT: Discrete Cosine Transform

DDL: Description Definition Language

DS: Description Scheme

DSs: Description Schemes

FOC: Focus of Contraction

FOE: Focus of Expansion

GLA: Generalized Lloyd Algorithm

GoF: Group of Frames

GoP: Group of Pictures

HMMDO: Hue-Min-Max-Difference

HSV: Hue-Saturation-Value

IANA: Internet Assighed Numbers Authority
IETF: Internet Engineering Task Force

IPMP: Intellectual Property Management and Protection
ISO: International Organization for Standardization
JPEG: Joint Photographic Experts Group

MDS: Multimedia Description Scheme

MNV: Mean Normal Vector

MPEG: Moving Picture Experts Group

MPEG-2:  Generic coding of moving pictures and<@ssociated audio information (see ISO/IEC 13818
MPEG-4: Coding of audio-visual objects (see1SO/IEC 14496)
MPEG-7: Multimedia Content Description-interface Standard (see ISO/IEC 15938)

MP3: MPEG-2 layer 3 audio coding

NAC: Normalized Auto-Correlation

QCIF: Quarter Common Intermediate Format
PWM: Pseudo Weighted Measure

RGB: Red-Green-Blue

SMPTE Society of Motion Picture and Television Engineers
SSD: Shape Spectruim Descriptor

TZ: Time Zone

TZD: Time Zone’Difference

URL: Uniform Resource Identifier (see RFC 2396)
URL: Uniform Resource Locator (see RFC 2396)
W3C: \World Wide Web Consortium

XML: Extensible Markup Language

XOR: eXclusive-OR

2.3.2 Arithmetic operators

+ Addition

- Subtraction (as a binary operator) or negation (as a unary operator)
++ Increment, i.e. x++ is equivalent to x=x+1

-- Decrement, i.e. x-- is equivalent to x=x-1

+= Accumulation, i.e. x+=2 is equivalent to x=x+2

= divide and substitute, i.e. x/=2 is equivalent to x=x/2

*  Multiplication

X  Multiplication

N Power
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/  Integer division with truncation of the result towards zero. For example, 7/4 and -7/-4 are truncated to 1,
-7/4 and 7/-4 are truncated to -1.

/I Integer division with rounding to the nearest integer. Half-integer values are rounded away from zero
unless otherwise specified. For example, 3//2 is rounded to 2, and -3//2 is rounded to -2.

+ Used to indicate division in mathematical equations where no rounding is intended

% Modulus operator, defined only for positive numbers

Id Logarithm base 2

ceil Minimum integer number greater or equal than the given floating point number

1 x>0
Si S =
g0 Sign(¥) {_1 o

X x>0
Abs() Abs(x) = {

—X x<0

z f(i) Summation of f (i) with i taking integer values from a up to, but not including b.

2.3.3 | Logical operators

|| Lagical OR
&& Lggical AND
! Lggical NOT

2.3.4 | Relational operators

> Greater than

>= Greater than or equal to

> Greater than or equal to

< Less than

<= Less than or equal to

< Less than or equal to

== Equal to

I= Not equal to

max(] Maximum value in argument list
min[] Minimum value in argument list

median[] median value in argument list

2.3.5 | Bitwise operators

OR
AND

>> S:I:ift right with sign extension
Shift left with zero fill

2.3.6 | Conditional @perators
a if (condition)

?. condition?a:b= )
b otherwise

237 Accignmpnf

= Assignment operator

2.3.8 Constants

n  3.141 592 653 58...
e 2.718 281 828 45...

2.3.9 Functions

max() Maximum value in argument list
min()  Minimum value in argument list
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Sign()

Abs()

i<b

1 x>0
Sgn(x) =
o) {—1 x<0
>0
Abs(x)z{x X
-X x<0

z f(i) Summation of f (i) with i taking integer values from a up to, but not including b.

i=a

Distances between N-dimentional vectors x and y

L1 norm Ll(X,Y)=i|Xi —Yi|

\2

L2 nor

Euclid

2.4
The dg

anti-clpckwise.

3 M

3.1
Clauss

NPV WY
T CAXYT= 2 K= ¥i)
i

ban distance D(x,y) = sqrt[Z(x,- -V )ZJ

Default reference axis
fault reference axis for angle calculation is the positive x (horizontal) axist/Pesitive angle is cal

DS tools

ntroduction
3.1 provides guidelines and examples of the extraction and use of descriptions for tools def

ulated

ned in

ription
he root
ription

ISO/IHC 15938-5.
3.2 Bchematools
3.2.1 | Introduction
This clause specifies the schema tools that facilitate the making of descriptions. The following des
tools gre specified: (1) the base type hierarchy of the description tools defined in ISO/IEC 15938, (2) t
element, (3) the top-level tools, (4) the multimedia content entity tools, (5) package tool, and (6) des
metadgta tool. The functionality of thesgtools is given as follows:

Table 1 - Overview of Schema Tools.
Tool Functionality
Base types Form the type hierarchy for description tools.
Root glement The initial wrapper or root element of descriptions.
Top-leyel tools The elements that follow the root element in descriptions.
Multimedia content entity | Tools for describing different types of multimedia content such as
tools images, video, audio, mixed multimedia, collections, and so forth.
Packape Tool for organizating or packaging of description tools.
Description metadata Tool for describing metadata about descriptions.
3.2.2 Basetypes

No additional informative material for extraction and use is provided.

3.2.3

Root element

3.2.3.1 Root element examples

The following example shows the use of the root element for describing an instance of the Scal abl eCol or

D (defi

ned in ISO/IEC 15398-3) using Descri pti onUni t.
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<Moeg7>

<Descri pti onMet adat a>
<Ver si on>1. 0</ Ver si on>
<Privateldentifier>descriptionUnitExanple</Privateldentifier>

</ Descri pti onMet adat a>

<DescriptionUnit xsi:type="Scal abl eCol or Type" nunCf Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>

</ DescriptionUnit>

</ Mpeg7>

The following example shows the use of root element for describing an image using Descri pti on.

<Moeg7>
<Descri pti onMet adat a>
<Confi dence>1. 0</ Confi dence>
<Ver si on>1. 1</ Ver si on>
<Last Updat e>2001- 09- 20T03: 20: 25+09: 00</ Last Updat e>
<Publicldentifier>

<I DOrgani zat i on>

<Nanme>| SO</ Nanme>
</ 1 DOr gani zat i on>

<| DNanme>
<Name>| nt ernati onal Organization of Standardi zati on</ Name>
</ | DNane>

<Uni quel D>098f 2470- bae0- 11cd- b579- 08002b30bf eb</ Uni quel D>
</Publicldentifier>
<Privateldentifier>conpl eteDescripti onExanpl e</ Privateldentifier>
<Cr eat or >
<Rol e href ="creat or CS" ><Nane>Cr eat‘on</ Name><Rol e>
<Per son>
<Name>
<G venName>Yoshi aki </ G venNane>
<Fam | yNanme>Shi bat a</"\Fani | yName>
</ Name>
</ Per son>
</ Creator>
<CreationLocati on>
<Count r y>j p</ Count.ry>
<Admi ni strativelnit>Tokyo</ Adm ni strativeUnit>
</ CreationLocation>
<CreationTi ne>2000- 10- 10T19: 45: 00+09: 00</ Cr eati onTi ne>
<l nstrunent >
<Tool >
<Nanme>W zzo Extracto ver. 2</Nane>
</ Teol*>
<Setting name="sensitivity" value="0.5"/>
</ lsastr ument >
<R ghts> RI D# </ Ri ght s>
<[|Bescri pti onMet adat a>
<Destriptiom Xsitype="ConmtentEntityType =
<Mul ti medi aCont ent xsi:type="I1mageType">

<l mage>
<!-- nore elenents here -->
</l mage>

</ Mul ti nedi aCont ent >
</ Descri ption>

</ Mpeg7>
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3.2.4 Top-level types
3.2.4.1 Complete description types

3.2.4.1.1 Content description types examples

The following example shows the use of the content description type Cont ent Ent i t yType for describing a
photographic image depicting a sunset. The image description includes a text annotation and a description of
the image color using Scal abl eCol or D (defined in ISO/IEC 15938-3).

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="I1mgeType">
<l mage>
<Nedialocator>
<Medi aUri >i nmage. j pg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<FreeText Annot ati on> Sunset scene </ FreeText Annot at i-on>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type" nunOhCoeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or>
</l mage>
</ Mul ti nmedi aCont ent >
<[|Descri ption>

</ Npeg7>

The fqllowing example shows the use of the content description type Sermanti cDescri pti onType for
descrilping a car that is depicted in an image (image.jpg). The Semant i ¢ DS is defined in 3.10.3.3.

<Moed7>
<Description xsi:type="Semanti cDescriptionType">
<Senmanti cs>
<Label >
<Nanme> Car </ Nane>
</ Label >
<Definition>
<Fr eeText Annot atyvon>
Four wheelc,notori zed vehicle
</ Fr eeText Annot at i on>
</ Definition>
<Medi aCccurrence>
<Medifalocat or >
<NMedi aUri > i mage.j pg </ Medi aUri>
</ Medi aLocat or >
</ Medi aCccur rence>
</ Semmant i cs>
</ Descri ption>

</ Mpeg7>

The following example shows the use of the content description type Model Descri pti onType for
describing a collection model of "sunsets" that contains two images depicting sunset scenes. The
Col | ecti onMbdel DSis defined in 3.12.5.2.

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Col |l ectionhbdel Type" confidence="0.75" reliability="0.5"
function="descri bed">
<Label >
<Nanme>Sunset s</ Name>
</ Label >
<Col | ection xsi:type="ContentColl ectionType">
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<Cont ent xsi:type="1mageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi alri >sunset 1. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>
</ Cont ent >
<Cont ent xsi:type="1mageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi aUri >sunset 2. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>

</ Cont ent >
</ Col | ecti on>
</ Model >
</[Description>
</ Mpeg7>
The fgllowing example shows the use of the content description type Surmmar yDescri pti onTylpe for
descrilping a hierarchical summary of video. The hierarchical summary has two)levels: level 0 congists of
three gummary segments, and level 1 consists of one summary segment. The’Hi er ar chi cal Sunmafy DS
is defiped in 3.11.2.3.
<Moeg7>
<Description xsi:type="SumaryDescriptionType">
<Summari zati on>
<Summary xsi:type="Hi erarchi cal Sunmar yfype"
conponent s="keyVi deod i ps" hi er atchy="dependent ">
<Sour celLocat or >
<Medi aUri >file://disk/video001l. npg</ Medi aUri >
</ Sour ceLocat or >
<Sunmar ySegnent G oup | evel ="0">
<Summar ySegnent > <!scvsegnent #1 at level 0 -->
</ Su rySegnent >
<Sunmar ySegnent >0<! -- segnent #2 at level 0 -->
</ Su rySegnent >
<Summar ySegnent > <! -- segnent #3 at level 0 -->
</ Su rySegnent >
<Sunmar ySegnent G oup | evel ="1">
<Sunmar ySegment > <! -- segnent #1 at level 1 -->
</ Sunmar ySegnent >
<//Summar y Segnent G oup>
</ Sunrar y Segnent G oup>
</ Sumyary>
</ Sunmar i zat i on>
</ Descri@ption>
</ Mpgg7>
The folewing—example—shows—the—use—ofthe——content—deseripton—type—MViewbeser+ptientype for

describing a spatial view of an image, which corresponds to the upper-right quarter of the image. The

Space

Vi ew DS is defined in 3.11.3.5.

<Mpeg

7>

<Descri ption xsi:type="Vi ewDescriptionType">

<Vi ew Xxsi :type="SpaceVi ewType" >
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri > view. jpg </ MediaUri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >

© ISO/IEC 2002 — All rights reserved
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<Sour ce>
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri > i mage.jpg </ MediaUri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Sour ce>
<SpacePartition>
<Oigin xOigin="left" yOigin="top"/>
<Start xsi:type="Signal Pl aneFractionType" x="0.5" y="0"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0.5"/>
</ SpacePartition>
</ Vi ew>
<[Description>

</ Npeg7>

The fgllowing example shows the use of the content description type Vari ati onDescriptii onType for
describing an image that is a variation of a video in which the image has been extracted-from the vidgo. The
Vari gt i onSet DSis defined in 3.11.4.1.

<Moed7>
<Description xsi:type="Vari ationDescriptionType">
<Vari ati onSet >
<Source Xxsi:type="npeg7: Vi deoType" >
<Vi deo>
<Medi aLocat or >
<Medi aUri >file://video-A nmpgs/"\Vedi aUri >
</ Medi aLocat or >
</ Vi deo>
</ Sour ce>
<Variation fidelity="0.85" priority="1">
<Cont ent xsi:type="I1mageType"*>
<l mage>
<Medi aLocat or >
<Medi aUri >f i\l &://i mage- B. j pg</ Medi aUri >
</ Medi aLocat.gp>
</ | mage>
</ Cont ent >
<Vari ati onRel ati onshi p>extracti on</Vari ati onRel ati onshi p>
</ Vari ati on>
</ Vari ati onSet >
<[|Description>
</ Npeg7>

3.2.4.2 Contentinanagement types

3.2.4.4.1 Content management types example

The following example shows the use of the content management type User Descri pti onType for
describbing-the user preferences of a user of a multimedia system. The User Pr ef er ences DS is defined in
3.13.2.1.

<Moeg7>
<Description xsi:type="UserDescriptionType">
<User xsi:type="PersonType">
<Nanme xnl:lang="en">
<G venName> John </ G venName>
<Fam | yNanme> Smith </ Fam | yName>
</ Name>
</ User >
<User Pref erences>
<Userl dentifier>
<Name> jrsmth </ Name>
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</ Userldentifier>
<Fi |l t eri ngAndSear chPr ef erences>
<l-- nore elenents here -->
</ FilteringAndSear chPreferences>
</ User Pref erences>
</ Description>

</ Mpeg7>

The following example shows the use of the content management type Medi aDescri pti onType for
describing the media information of a news video. The Medi al nf or mati on DS is defined in 3.6.2.1.

<Moeg7>
<Description xsi:type="MediaDescriptionType">
<Medi al nfornation i d="newsl nedi a">
<Medi al denti fi cati on>
<Entityldentifier organization="MPEG" type="MPEG/Content Setd"
nmpeg7_content : newsl
</Entityldentifier>
<Vi deoDomai n hr ef ="urn: npeg: npeg7: cs: Vi deoDonai nCS,/2001: 1. 2" >
<Name xm : | ang="en" >Nat ur al </ Nane>
</ Vi deoDomai n>
</ Medi al denti fi cati on>
<Medi aProfil e>
<Medi aFor mat >
<Cont ent href =" MPEG/Cont ent CS" >
<Name>audi ovi sual </ Name>
</ Cont ent >
<Medi um hr ef =" ur n: npeg: npeg7: cs¢c-Medi unCs: 2001: 1. 1" >
<Nare xnl:|ang="en" >CD</ Nane>
</ Medi un®
<Fi | eFormat href ="urn: npeg<npeg7: cs: Fi | eFor mat CS: 2001: 3" >
<Narme xnl :|ang="en">npeg</ Nane>
</ Fi | eFor mat >
<Fi | eSi ze>666478608«/'Fi | eSi ze>
<Vi sual Codi ng>
<Format href.=*ur n: npeg: npeg7: cs: Vi sual Codi ngFor mat CS: 2001: 1"
col or Domai'n="col or" >
<Nanexxm : | ang="en">MPEG- 1 Vi deo</ Nane>
</ For nat>
<Pi xel\-aspect Rati 0="0. 75" bitsPer="8"/>
<Frane hei ght ="288" wi dt h="352" rate="25"/>
</ Vi sual Codi ng>
</ Medi~aFor nat >
</ Medi aProfil e>
</ Medi al nf of mat i on>
</|Descri ption>

</ Npeg7>

\Y

The fdllowing example shows the use of the content management type Cr eati onDescri pti onType for
descri ;IIU the—creation—information—for—=a Sports video—Fhe—€Ereat+ontnforrmatton—bBS—is—defined in

3.7.2.1.

<Moeg7>
<Description xsi:type="CreationDescriptionType">
<Creationl nformation>
<Creation>
<Title xm :lang="en" type="popul ar">Subway series</Title>
<Abstract >
<Fr eeText Annot ati on> Gane anong city rivals
</ Fr eeText Annot at i on>
</ Abstract >
<Cr eat or >
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: PUBLI SHER'/ >
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<Agent xsi:type="OrganizationType">
<Nanme>Sports Channel </ Nane>
</ Agent >
</ Creat or >
</ Creation>
</ Creationl nformation>
</ Description>

</ Mpeg7>

The following example shows the use of the content management type UsageDescri pti onType for
describing the usage information for a sport video released for the Internet. The Usagel nf oranti on DS is
defined in 3.8.2.1.

<Moed7>
<Description xsi:type="UsageDescriptionType">
<Usagel nf or mati on>
<Ri ght s>
<Ri ght sI D organi zati on="NBC' type="NBCCopyRi ghtslD'>
nbc: 20010618: t d2
</ Ri ght sl D>
</ Ri ght s>
<Availability id="sports">
<l nst anceRef href="onlinenp7csl7sportsl"/>
<Di ssemi nati on>
<Format href="urn: npeg: npeg7: cs: Di ssemhati onFor mat CS: 2001:(4" >
<Nare xnl:|ang="en">I nt er net </ Nane>
</ For mat >
<Locati on>
<Regi on>us</ Regi on>
</ Locati on>
</ Di ssem nati on>
<Avail abilityPeriod type="payPer Use" >
<Ti mePoi nt >2001- 06- 16121: 00+01: 00</ Ti mePoi nt >
<Dur at i on>PT30M/ Durati on>
</ Avai l abi | i tyPeri od>
</ Avai l abi l'ity>
</ Usagel nf or mat i on>
<[|Descri ption>
</ Npeg7>

The following example shows the use of the content management type
Cl asgli ficati onSchenebescri pti onType for describing a classification scheme for audio domajin. The
Cl asd|i fi cati onSchene’' DS is defined in 3.5.4.1.

<Moed7>
<Descri ption xsi:type="C assificati onScheneDescriptionType">
<Cl assificationSchenme uri="urn: npeg: npeg7: cs: MyAudi oDonai nCS"

\Y4

don®in="// Medi al nf or mat i on/ Medi aProfil e/ Medi al denti fi cati on/ Audi oDonmi n"
<Header xsi:type="Descripti onlMet adataType">
<Ver si on>1. 0</ Ver si on>
</ Header >
<Termterm D="1">
<Nanme xm : | ang="en" >Sour ce</ Nane>
<Definition xm:lang="en">Type of audi o source</Definition>
<TermtermD="1.1">
<Narme xm : | ang="en">Synt heti c</ Name>
</ Ter n»
<Termterm D="1.2">
<Nane xm : | ang="en">Nat ur al </ Nane>
</ Ter n»
</ Ter n»
</ d assificati onSchene>
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</ Descri ption>
</ Mpeg7>

3.2.4.3 Multimedia content entity description tools

3.2.4.3.1 Multimedia content entity description tools examples

The following example shows the use of the multimedia content entity | nageType for describing an image.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="I1mgeType">
<l mage>
Medi-alecator
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Creationlnfornation>
<Creation>
<Title> Wrld Series Gare 3 </ Title>
</ Creation>
</ Creationl nformati on>
<Text Annot ati on>
<Fr eeText Annot ati on> Gane w nni ng honer un”</*Fr eeText Annot at|i on>
</ Text Annot ati on>
<Semanti c>

<Label >
<Nane>Last i nni ng</ Nane>
</ Label >
<Semant i cBase xsi:type="Event I'ype">
<Label >
<Nane>Ganme w nni ng hprerun </ Nane>
</ Label >

</ Semant i cBase>
</ Semanti c>
<Vi sual Descri pt or xsi: type="Scal abl eCol or Type" nuntX Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>123 4567890123456 </Coeff>
</ Vi sual Descri ptor>
</ 1 mage>
</ Mul ti nedi aCont ent >
</[Description>
</ Npeg7>

The following examples/shews the use of the multimedia content entity Vi deoType for describing a video.

<Moed7>
<Descri ption xsi:type="ContentEntityType">
<Mul\tv-medi aCont ent xsi: type="Vi deoType" >
<Vi deo>
<Creationl nformation>
<Creation=
<Title> Worldcup Soccer </Title>
</ Creation>
</ Creati onl nf or mati on>
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>
</ Medi aTi me>
<Vi sual Descri ptor xsi:type="GoFGoPCol or Type"
aggr egat i on="Aver age" >
<Scal abl eCol or nuntX Coef f ="16" nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or>
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</ Vi deo>
</ Mul ti nedi aCont ent >
</ Descri ption>

</ Npeg7>

The following example shows the use of the multimedia content entity Audi oType for describing audio
content.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Audi oType">
<Audi o>
<Creati onl nf or mati on>
<Creation>
<Title> Morning Radio </Title>
</ Creation>
</ Creationl nformati on>
<Medi aTi me>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT30M)0S</ Medi aDur ati on>
</ Medi aTi ne>
</ Audi o>
</ Mul ti nedi aCont ent >
<[|Descri ption>

</ Npeg7>

The fdllowing example shows the use of the multimedia content. entity Audi oVi sual Type for describing
audioVfisual content.

<Moeg7>
<Description xsi:type="ContentEntityType'>
<Mul ti medi aCont ent xsi :type="AudicoVi sual Type" >
<Audi oVi sual >
<Medi alLocat or >
<Medi aUri >pr ogr am«rpg</ Medi aUri >
</ Medi aLocat or >
<Cr eat i onl nf or mat i"en>
<Creation>
<Title>News Flash</Title>
</ Cr eat ji-on>
</ Creati onhaf ormati on>
<Text Anfiot‘at i on>
<FreeText Annot ati on> Afternoon news program
</ Fr geText Annot at(i en>
</Fext Annot ati on>
zMedi aTi ne>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT10M300S</ Medi aDur at i on>
</ Medi aTi ne>
</ Audi oVi sual >
</ Mul ti nedi aCont ent >
</ Descri ption>

</ Mpeg7>

The following example shows the use of the multimedia content entity Mul t i nedi aType for describing
multimedia content.

<Mpeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Miltinmedi aType">
<mwul ti medi a>
<Medi aSour ceDeconposi ti on gap="fal se" overl ap="fal se">
<Segnent xsi:type="Still Regi onType">
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<Text Annot ati on>
<Fr eeText Annot ati on> i mage </ FreeText Annot ati on>
</ Text Annot at i on>
</ Segnent >
<Segnent xsi:type="Vi deoSegnment Type" >
<Text Annot ati on>
<Fr eeText Annot ati on> vi deo </ FreeText Annot ati on>
</ Text Annot at i on>
<Medi aTi ne>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PTOML5S</ Medi aDur at i on>
</ Medi aTi me>
</ Segment >
<Segnent Xsi.1ype= Audl oSegnent Type >
<Text Annot ati on>
<Fr eeText Annot ati on> audi o </ Fr eeText Annot ati on>
</ Text Annot ati on>
</ Segnent >
</ Medi aSour ceDeconposi ti on>
</ Mul ti nedi a>
</ Mul ti nedi aCont ent >
</[Description>

</ Mpgg7>

The fdllowing example shows the use of the multimedia content entity\Mul t i nedi aCol | ecti onType for
descrilping a collection consisting of one image and one video.

<Moed7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aContent xsi:type="MiltinediaCol | ecti onType">
<Col | ection xsi:type="Content Col ["écti onType" >
<Content xsi:type="I|nageType'>
<l mage>
<Medi aLocat or xsictype="InmagelLocat or Type" >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat.or>
</ | mage>
</ Cont ent >
<Cont ent xsi: type="Vi deoType" >
<Vi deo>
<MediaLocat or xsi:type="Tenporal Segnent Locat or Type" >
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
</‘™Vi deo>
</«Cant ent >
</ Col\I*ect i on>
</ Multi“nedi aCont ent >
<[ Descixpti on>

</ Mpeg7>

The following example shows the use of the multimedia content entity Si gnal Type for describing an image
signal.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Si gnal Type">
<l mageSi gnal >
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Mul ti medi aCont ent >
</ Descri ption>
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</ Mpeg7>

The following example shows the use of the multimedia content entity | nkCont ent Type for describing ink
content.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="1nkContent Type">
<l nkCont ent >
<Medi aLocat or >
<Medi aUri >i nk. npg</ Medi aUri >
</ Medi aLocat or >
<l nkMedi al nf or mat i on>
<l nput Devi ce resol uti onS="133">
<Devi ce>
<Nane xm : | ang="en" >PenDevi ce</ Nane>
</ Devi ce>
</ | nput Devi ce>
<Handedness>ri ght </ Handedness>
<Styl e>m xed</ Styl e>
</ I nkMedi al nf or mati on>
</ I nkCont ent >
</ Mul ti nmedi aCont ent >
<[|Descri ption>

</ Npeg7>

The fgllowing example shows the use of the multimedia content _entity Anal yti cEdi t edVi deoTylpe for
descrilping an edited video.

<Moeg7>
<Description xsi:type="ContentEntityType'>
<Mul ti medi aCont ent xsi:type="Analkybi cEditedVi deoType" >
<Anal yti cEdi t edVi deo xsi:type="EditedVi deoType">
<Medi aLocat or >
<Medi aUri > vi deo. npg </ Medi aUri >
</ Medi aLocat or >
<Creati onl nf or mat i“on>
<Creation>
<Title>Worl dcup Soccer </Title>
</ Cr eat ji-on>
</ Creati onhaf or mat i on>
<Medi aTivre>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Nedi aDur at i on>PT1MB0S</ Medi aDur at i on>
</‘Medi aTi ne>
</ Anal yt i cEdi t edVi deo>
</ Mul(tj nmedi aCont ent >
</ Descripti on>
</ Mpeg 7>

3.2.5 Description metadata tools
3.25.1 Package DS
3.25.1.1 Package DS examples

The following example shows the use of the Package DS for describing a package of description tools for
collections and models. The package consists of one package named "Content Organization", which
consists of another package that lists four tools: Cont ent Col | ecti onType,
Descri ptor Col | ecti onType, Concept Col | ecti onType, and M xedCol | ecti onType, and another
package named "Probability Models", which consists of two additional packages named: "Probability
Distributions”, "Continuous Probability Distribution", and "Finite State Models"
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<Moeg7>
<Descri pti onMet adat a>
<Ver si on>1. 0</ Ver si on>
<Package nane="Content Organi zation">
<Package nanme="Col | ecti ons" >
<Scheme nane="Cont ent Col | ecti onType"/ >
<Scheme nane="Descri ptorCol | ecti onType"/>
<Schenme nane="Concept Col | ecti onType"/ >
<Scheme nane="M xedCol | ecti onType"/ >
</ Package>
<Package nanme="Model s">
<Package nane="Probability Mdel s">
<Package name="Probability Distributions">

<Package nane="DiScrete Probabil1ty DiStripbutions >
<Scheme nane="Hi st ogr anPr obabi | i tyType"/ >
<Scheme nane="Bi noni al Di stri butionType"/>
<Scheme nane="Poi ssonDi stri butionType"/>
</ Package>
<Package nane="Continuous Probability Distributions">
<Scheme nane="CGaussi anbDi stri butionType" />
<Scheme nane="Cener al i zedGaussi anDi st rithuti onType"/ >
</ Package>
</ Package>
<Package name="Finite State Mdel s">
<Schene nanme="St at eTransi ti onModehType"/ >
<Schene name="Hi ddenMar kovModel Type"/ >
</ Package>
</ Package>
</ Package>
</ Package>
<[|Descri pti onMet adat a>
<I|-- nore elenents here -->

</ Mpgg7>

3.2.5.9 DescriptionMetadata Header

3.2.5.4.1 DescriptionMetadata Headerexamples

The fgllowing example shows the.use” of the Descri pti onMet adata Header for describing g video
segmgnt. Note that this example shows how description metadata can be attached to one component of the
description — in this case the segment contained within the video segment temporal decomposition.
<Moeg7>
<Description xsi)type="ContentEntityType">
<Mul ti medi @Gont ent xsi:type="Vi deoType" >
<Vi deg>
<Medi aLocat or >
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
<Text Annot ati on>
<FreeText Annot ati on> Soccer scene </FreeText Annotation>
</ Text Annot ati on>
<Tenpor al Deconposi ti on gap="fal se" overl ap="fal se"
deconposi ti onType="t enporal ">
<Vi deoSegnent xsi:type="Vi deoSegnment Type" >
<Header xsi:type="Descri pti onMet adataType">
<Conf i dence>0. 75</ Conf i dence>
<Ver si on>1. 4</ Ver si on>
<Last Updat €>2001- 03- 11T10: 00: 00+00: 00</ Last Updat e>
<Comment >
<Fr eeText Annot ati on>Extract ed vi deo segnent
</ Fr eeText Annot ati on>
</ Commrent >
<Publicldentifier type="UU D' organization="1S0O">
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0f 93sj d8- h38f - 20dk- kj f 9- 02kj 78l i
</ Publicldentifier>
<Privateldentifier>Monster Jr.</Privateldentifier>
<Cr eat or >
<Rol e href="creatorCS">
<Nane>Cr eat or </ Nane>
</ Rol e>
<Agent xsi:type="OrganizationType">
<Nane>MPEG 7 MDS G oup</ Nane>

<Ki nd>
<Nane>| SO MPEG subgr oup</ Nanme>
</ Ki nd>
<Cont act xsi:type="PersonType">
<Nane>

<G venName>John</ G venName>
<Fami | yNane>Sm t h</ Famni | yNanme>
</ Name>
<El ect r oni cAddr ess>
<Emai | >nobody @owher e. conx/ Enai- >
</ El ectroni cAddr ess>
</ Cont act >
<El ectroni cAddr ess>
<Url>http://ww. cselt.it/npeg/</Ul>
</ El ectroni cAddr ess>
</ Agent >
</ Creator >
<CreationLocation>
<Regi on>en</ Regi on>
<Adm ni strati veUni t>New Yor k</ Admi ni strati veUnit >
</ CreationLocation>
<CreationTi ne>2001-02-20T10: 00: 00+00: 00</ Cr eat i onTi ng>
<I nstrunment >
<Tool >
<Nane>NVPEG 7 W zzoExtracto Tool </ Nane>
</ Tool >
<Setti ng*nanme="preci si on" val ue="hi ghest"/>
</ I nstrunent >
<Ri ght s>
<Ri*ght sl D or gani zati on="MPEG' type="MPEGcopyri ght|'
npeg7: 98shdj 28: 021
</ Ri ght sl D>
</ Ri ght s>
<Package name="Sports - Soccer Package">
<Schene nanme="G aphType"/>
<Scheme nane="Struct uredAnnot ati onType"/ >
<Scheme nane="Poi nt Of Vi ewType"/ >
<Scheme nane="Vi deoSegnent Type"/ >
<Schene nane="Summari zati onType"/>
<Scheme nane="Vi ewType"/ >
<Scheme nane="Senanti csType"/>
Schemp—pane="UserPreferencestype =
</ Package>
</ Header >
<l-- nore elenments here -->
</ Vi deoSegnent >
<!-- nore elenents here -->
</ Tenpor al Deconposi ti on>
<l-- nore elenments here -->
</ Vi deo>
</ Mul ti nedi aCont ent >
</ Descri ption>

</ Mpeg7>

\%
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3.3 Basic datatypes

3.3.1 Introduction

This clause specifies a set of basic datatypes that are used to by the ISO/IEC 15938 description tools. While
the DDL provides some built-in datatypes, additional datatypes required for the description of multimedia
content are defined in this clause:

Table 2 - Overview of Basic Datatypes.

Tool Functionality

Integer & Real datatypes Tools for representing constrained integer and real values. A set of
unsigned integer datatypes "unsi gnedXX" (where XX is the number
of bits in the representation) represent integer values from 1 to 32 bits
in length. In addition, several different datatypes representing
constrained ranges of real values are specified: nmi nusOneToGne)
zer oToOne, and so on.

Vectors & Matrix datatypes | Tools for representing arbitrary sized vectors and matricescof integer
or real values. For vectors, the | nt eger Vect or, Fl-oatVector,
and Doubl eVect or datatypes represent vectors of-integer, float,
and double values respectively. For matrices, the- nteger Matri x,
Fl oat Mat ri x, and Doubl eMat ri x datatypesAepresent matrices of
i nt eger, fl oat, and doubl e values respectively.

Probability Vectors & Matrix | Tools for representing probability distributions using vectors

datatypes (Probabi l'i t yVect or) and matrices(Rr.obabi I i t yMat ri x).
String Datatypes Tools for identifying content% type (mimeType), countries
(count r yCode), regions (r egi onCode), currencies

(currencyCode), and character sets (char act er Set Code).

3.3.2 | Integer datatypes
3.3.2.1 Unsigned datatypes

Informption on extraction and use is not provided.
3.3.3 | Real datatypes

3.3.3.1 zeroToOne datatype
Informption on extraction and useis not provided.

3.3.3.4 minusOneToOne datatype
Informption on extractioh,;and use is not provided.

3.3.3.3 nonNegativeReal datatype
Informption on extraction and use is not provided.

3.3.4 | Veétors and matrices

3 3 4 Ronracaon [ IT- WU P-V-N tar and mnatein, ol A
9.4, NCPTCSCImrTg- veCToT iUt TA—varad© S

The datatypes representing vectors (i nt eger Vect or, f| oat Vect or, doubl eVect or) and the datatypes
representing matrix values (I ntegerMatri xType, Fl oat Matri xType, Doubl eMatri x) follow the
specification found in ISO/IEC 15938 Part 2 (DDL) (see 5.1). The following is a brief summary of that
subclause, which is needed to understand how the vector and matrix datatypes are defined and used.

In this standard, vectors and matrices differ in several respects. First, matrices are more general and can
have any dimension, of one or higher. On the other hand vectors are a special kind of matrix that is limited to
being one-dimensional. Second,the implementation of these datatypes differ. The vector datatypes
(integer Vector, fl oat Vect or, doubl eVect or) are represented using a list simple datatype. Each
entry in the vector is represented as one item in the list. The entries appear in the list in the same order as
they occur in the vector. On the other hand, the matrix datatypes are represented using a complex datatype
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whose content is a list simple datatype. The two datatypes overlap in that a matrix can represent a one-
dimensional matrix, i.e. a vector.

To support variable-sized matrices the special attribute npeg7: di mis used to specify the size of the
dimensions of a matrix instance. The npeg7: di mattribute is defined in DDL (see ISO/IEC 15938-2) as a list
of positive integers. Each element in the list indicates the size of one dimension of the matrix. npeg7: di mis
a reserved attribute that shall be used to specify matrix dimensions and shall not be used for other purposes.
For example, a value of "2 4" for npeg7: di mindicates a 2-by-4 matrix having 2 rows and 4 columns. The
npeg?7: di mattribute is only used for the matrix datatypes and not for the vector datatypes.

For describing a vector, the Vector datatypes (e.g. integerVector) or a 1-D Matrix (e.g.
I nt eger Mat ri x) can be used. For the matrix datatypes, mpeg7:dim is required. For the vector datatypes,

mpeg7:dim is not allowed. Deciding which of these datatypes is appropriate depends on the needs of the
app"c tion ||':ing the d:\fnf\llpn

3.3.4.4 vector datatypes

Informption on extraction and use is not provided.

3.3.4.3 minusOneToOneVector datatype

3.3.4.4 Matrix datatypes

3.3.4.41 Matrix datatypes examples

Consider the two-dimensional 4x4 matrix shown below:

10 120 00 01
00 20 00 00
130 00 -10 Q0
40 00 0.0~<12

This matrix can be represented as the following instance.of the Doubl eMat r i x datatype:

<Doubll eMatri x npeg7:di n¥"4 4">
1

13.

[cNoNoNe)
conn
[cNoNoNe)
[cNoNoNe)
rooo
NOOPR

0.
0.
-1.
. 0.
</ Doubl eMat ri x>

Consider the following 3-dimensiohal matrix of size 3x4x2:

1
3 19.0 2.0
8.0 5.0
3.0 -1.0
> 7.0 5.0
2.0 4.0
50 1.0
12.0 4.0
-3.0 8.0

on R
[eNeNeNd)
worn
[eNeNeNd)

This 3-dimensional matrix can be represented as an instance of | nt eger Mat ri x as follows:

<IntegerMatrix npeg7:dim="3 4 2">

<l-- The order of elenments is
(1,1,1), (1,1,2),
(1,2,1), (1,2,2),
(1,3,1), (1,3,2),
(1,4,1), (1,4,2),
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(21 11 1) L] (21 11 2) L]
(31 11 1) L] (31 11 2) L]
(3,4,1), (3,4,2), -->
-4 1 5 2-2 5-6 3
2 4 5 112 4 -3 8
19 2 8 5 3-1 7 5
</IntegerMatrix>

3.3.4.5 Diagonal matrix datatypes

01 D | triv datat
3.3.4.51—Diagenal-matrxdataty

vhas - avamnlas
ataty >+

Consider the diagonal matrix shown below:

10 00 0.0 00
00 20 0.0 00
00 00 -10 0.0
00 00 00 12

Becauge this matrix is a diagonal matrix, it can be represented using-~the' Doubl eDi agonal Mat ri x
datatype as follows:

<Douljl eDi agonal Matrix npeg7: di n¥"4">
1]0 2.0 -1.0 1.2
</ Doubl eDi agonal Matri x>

3.3.4.4 MinusOneToOneMatrix datatype

Informption on extraction and use is not provided.
3.3.5 | Probability datatypes

3.3.5.1 probabilityVector datatype
Informption on extraction and use is not provided.

3.3.5.9 ProbabilityMatrix datatype

3.3.5.4.1 ProbabilityMatrix datatype examples

Consider a conditional prohability distribution involving three random variables S, R, and W each off which
can hgve the value true orfalse. The conditional probability table for P(W|S,R) is defined as follows:

Table 3- Example of conditional probabilities.

R S P(W=false|R,S) P(W=true|R,S)
false false 1.00 0.00
false true 0.10 0.90
true false 0.80 0.20
true true 0.01 0.99

Then this conditional probability table is represented as a Probabi |l i tyMatri x value as follows. In this
example, false is represented as index 1 and true as index 2 and the random variables have been assigned
to matrix dimensions as follows: R to dimension 1, S to dimension 2 and W to dimension 3. This results in
the following value for Pr obabi | i t yMat ri x:

<ProbabilityMatrix nmpeg7:dim="2 2 2">
1.0 0.0 <!-- P(Wf al se| R=fal se, S=fal se), P(Wtrue| R=fal se, S=fal se) -->
0.1 0.9 <I'-- P(WH al se| R=fal se, S=true), P(W-true| R=fal se, S=true) -->
0.8 0.2 <!'-- P(W al se| R=true, S=fal se), P(W-true| R=true, S=fal se) -->
0.01 0.99 <!'-- P(Wsf al se| R=true, S=true), P(Wetrue| R=true, S=true) -->
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</Pro

babi | i tyMatri x>

Note that one could have used another assignment of variables to indexes rather than the one used in the

examp
3.3.6
3.3.6.1

le above.
String datatypes
mimeType datatype

Information on extraction and use is not provided.

3.3.6.2
3.3.6.2

countryCode datatype

.1 countryCode datatype example

The fol
by its ¢

lowing shows an example of using a count r yCode. In this example, the country "Spain" iscd¢ntified

ode "es".

<Count ry>es</ Count ry>

3.3.6.3

3.3.6.3.

The fd
insens

regionCode datatype

1 regionCode datatype example

llowing show examples of encoding places using region codes. Note that region codes ar
tive.

P case

<Pl ad
<
<
</ Pl 4

<Pl ag
<|

Name>Ital i an province of M| ano</ Nanme>
Regi on>l T- M </ Regi on>

Name>Dani sh county Roski | de</ Nane>

e>

ce>

e>

<Regi on>dk- 025</ Regi on>
</ Pl 4ce>
<l -- [This exanpl e purposely uses nixed case to show case-insensitivity of
count|ry/regi on codes -->
<Pl ade>
<I[Nanme>Ant ananari vo provi née’ i n Madagascar </ Name>
<IRegi on>nG-t </ Regi on>
</ Pl 4ce>
3.3.6.4 currencyCodg datatype
3.3.6.4.1 currencyCode datatype example
The following shows several examples of different currency codes:
Currency Name Currency Code
Hong Kong Dollar HKD
Euro FUR

3.3.6.5 characterSetCode datatype

3.3.6.5.1 characterSetCode datatype example

The following table shows several examples of character set codes:

24

© ISO/IEC 2002 — All rights reserved


https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

Table 4 - Examples of character set codes.

Character Set Code
Shift JIS encoding of Japanese | Shift_JIS
character

RFC 2279 defined encoding of | UTF-8
the ISO/IEC 10646 (Unicode)
character set.

3.4 Linking, identification and localization tools

3.41

Introduction

This ¢
descri
linking

ause specifies a set of basic datatypes that are used for referencing within descriptions and\lin
ptions to multimedia content. While the DDL already includes a large library of built-in datatyp
to multimedia data requires some additional datatypes, which are defined in this clause:

Table 5 - Overview of Linking Tools.

King of
bs, the

Tool Functionality

Refergnces to Ds and DSs Tool for representing references to“¢arts of a descfiption. The
ReferenceType is defined as a referencing mechanism based on anyURI,
IDREF or xPathRefType datatypes:

Unique Identifier Tool for representing unique identifiers of content.

Time description tools Tools for representing time spegifications. Two formats are distipguished: the
TimeType for time and date“specifications according to the repl world time
and MediaTimeType fortime and date specifications as they arg used within
media.

Media|Locators Tools for representing links to multimedia data.

3.4.2 | References to Ds and DSs

3.4.2.1 Reference datatype

3.4.2.1.1 Reference datatype examples

The R¢ference datatype is used:by description tools to make reference to other elements of a description.

For ex
conten
clause
the thr|

The fi
descri

ample, the Reference datatype is used in relation graphs, and to describe summaries of mul
t, and to relate descriptions of content structure and semantics (for examples, see clause 3
3.11). The examples-below show the use of the Reference datatype for describing references
be different mechanisms.

st example.'shows the use of idref for referencing an element with the ID "id3" in the
ption. A parser would be able to check if an attribute "id3" of type ID is present in the description

imedia
.9 and
5 using

current

<MyE ]l

ement idref="id3">...</MyElement>

The second example shows the use of xpath for referencing the first MyTargetElement contained as a
child after going up three times in the description tree along the parent axis from the current element which
contains the specified xpath attribute.

<MyE1l

ement xpath="../../../MyTargetElement[1]">...</MyElement>

The following example shows the use of href for referencing to an element with the ID "id1" in
"anotherdescription.mp7".

<MyE1l

ement href="www.example.com/anotherdescription.mp7#id1"/>
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3.4.2.2 XPath datatypes

Information on extraction and use is not provided.

343
3.4.31
3.4.31

Unique Identifier
UniquelD datatype
.1 UniquelD datatype examples

The Unique Identifier datatype can be used when an identification of content is required, either the content or
an instance of it. It can also be used as a unique reference to external entities, for example, to identify the
rights associated with the content via a rights identifier belonging to an external IPMP system.

The following example show the use of the UniqueID datatype for identifying content. The first example

showsrthe—duse-ef BrterneTb-datatypefor-identifiing-a-book-usingthetnternational-Standard-Beek-Number
(ISBNJ.
| <MyIg type="ISBN">0-7803-5610-1</MyID>
The following examples shows the use of UniqueID datatype for describing an International Standard Work
Code (ISWCQC).
|<MyIE organization="ISO" type="ISWC">T-034.524.680-1</MyID>
The following examples shows the use of UniqueID datatype for describing-a URN as a unique identifier.
‘<MyIE>urn:ietf:std:50</MyID>
Note that in this case the type and the organization are not specifiéd in the attributes as they are already
encoded in the identifier value itself. Furthermore, in this case the type of the identifier (URI) is the default

value

344

3.44.1
Inform
3.44.2
Inform
3.44.3
Inform
3.44.4
Inform
3.4.4.5

Inform

3.4.4.6

pf "type" and does not need to be specified.

Time description tools

Time datatype

ation on extraction and use is not provided.

TimePoint datatype

ption on extraction and use is not'provided.

Duration datatype

ation on extraction and use’is not provided.

IncrDuration datatype

ation on extraction’and use is not provided.

RelTimePoint datatype

ation on.extraction and use is not provided.

RellncrTimePoint datatype

Inform

atiomromrextractiomand-use s ot provided:

3.4.4.7 TimeProperty attribute group

Information on extraction and use is not provided.

3.4.4.8 Time datatype examples

The following examples show the use of the Time datatypes. In a first example an event that started on the
3rd October 1987 at 14:13 in Germany and that has a duration of 10 days is described by:

<Time>
<TimePoint>1987-10-03T14:13+01:00</TimePoint>
<Duration>P10D</Duration>

</Time>

26
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The following example describes the time at which a 3" picture is taken given that one picture is taken each
day:

<Ti ne>

<Rel I ncr Ti nePoi nt tinmeUnit="P1D"
timeBase="../../../Time[1]">3</Rel | ncr Ti nePoi nt >
</ Ti me>

The following example counts time units of one day and refers to the start time of the event as at i neBase
(e.g. first time point specification in the description).

The period of five days after the initial event is described as follows:

<Ti me>
<Rel I ncr Ti nrePoi nt ti nmeUnit="P1D"
ti meBase="../../../Time[1]">0</Rel | ncr Ti nePoi nt >
<llncrDuration tinmeUnit="P1D'>5</|ncrDurati on>
</ Ti ne>

The foJlowing example describes the time of an event occurring in England, two hours-and 20 minutgs after
the initial one:

<Ti >
%I Ti mePoint tinmeBase="../../../Tinme[1]">PT2H20M 01:00Z</ Rel Ti nePoi nt >
</ Ti ne>

This specification is similar to the example using Rel | ncr Ti mePoi it . But here the time offset is specified
by using a number of hours and minutes instead of counting time units. Additionally it is specified that the
time zpne is different. Thus the local time is not +01:00 as it was the case for the initial event but -00:00
UTC.

Furthey examples of time expressions can be found in the clause on Medi aTi me. The Ti nme datatype fan be
used whenever there is a need to describe a time segment whether it is a time point or a whole period.

3.4.4.9 MediaTime datatype examples

The Medi aTi me datatype can be used to describe a time segment whether it is a time point or al whole
period|using the time information of the AV-content. For example the Medi aTi ne datatype can b¢ used
within fhe Medi aLocat or datatype.

Consider a video consisting of the following segments:
e [ Segmentl: 0-0.1(sec)
e [ Segment2: 0.1-1(set)
e [ Segment3: 1-10 (sec)
e [ Segment4:..10-20 (sec)
e | Segment5: 20-1000 (sec)

The video ,and*these segments are described using the Medi aTi me datatype in different ways in these

examgles, Remind that this is done to explain the possibilities of the Medi aTi me datatype. In a desgription
usually only one of these possibilities are used throughout the document

Segment 1 is described by using the start time of the video as time base: the XPath expression is applied
relative to the context node which is the element in which the nedi aTi neBase attribute is contained. For
instance "../../MediaLocator[1]" specifies the first MedialLocator contained in the parent node in which also
the MediaTime element is contained. Accordingly the time line of the located media element is used to
specify the video segment by the start time and the duration of the segment.

<l-- Specification of the video |location -->
<Medi aLocat or >

<Medi aUri >htt p: // www. npeg7. or g/ t he_vi deo. npg</ Medi aUri >
</ Medi aLocat or >

<l-- MediaTinme for Segnent1(0-0.1lsec) -->
<Medi aTi me>
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<Medi aRel Ti nePoi nt

medi aTi neBase="../../Medi aLocat or[ 1] ">PT0S</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT1N1OF</ Medi aDur ati on>

</ Medi aTi ne>

Segment 2 is also specified by the start time of the segment and the duration.

<l-- MediaTinme for Segnent2(0.1-1sec) -->
<Medi aTi nme>
<Medi aRel Ti mePoi nt
medi aTi neBase="../../ Medi aLocat or[ 1] ">PT1N1OF</ Medi aRel Ti nePoi nt >
<Medi abur at i on>PT9N10F</ Medi aDur at i on>
</ Medi aTi ne>

For segment 3 counting mediaTimeUnits are used for the specification of the start time and the dutatign. The
nmedi gTi neUni t is specified as 1IN which is 1/30 of a second according to 30F. But lif neqded a
medi 4Ti neUnit for the exact sampling rate of NTSC of 29.97..Hz is also.“possible| with:
nmedi gTi meUni t ="PT1001N30000F". For the representation of the exact sampling rat€ ©of'25Hz in the case
of the PAL or SECAM video format the time unit shall be instatiated by nedi aTi meUdi~t-="PT1N25F".

<l-- [Medi aTi ne for Segnent3(1l-10sec) -->
<Medi|aTi ne>
<Medi aRel | ncr Ti nePoi nt nedi aTi neUni t =" PT1N30F"
medi aTi neBase="../../ Medi aLocat or[ 1] " >30</ Medi aRel/l ncr Ti nePoi nt >
<Medi al ncr Dur ati on nedi aTi neUni t =" PTIN30OF" >270</ Medi'al ncr Dur at i on>
</ Medi aTi ne>

The lapt segment again specifies the time using seconds andminutes.

<l-- [Medi aTi ne for Segnent4(10-20sec) -->

<Medi(aTi me>
<Medi aRel | ncr Ti nePoi nt nedi aTi neUni t'=“PT1N30F"

medi aTi neBase="../../ Medi aLocat@r[ 1] ">300</ Medi aRel | ncr Ti nePoi nt >
<Nedi al ncr Dur ati on nedi aTi meUni t =2PT1N30F" >300</ Medi al ncr Dur ati on>

</ Medi aTi ne>

<!'-- |Medi aTi me for Segnent5(20-1000sec) -->

<Medi[aTi nme>
<)edi aRel Ti mePoi nt

nmedi gTi neBase="../../ MediraLocat or [ 1] " >PT20S</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT16M20S</ Medi aDur ati on>

</ Medi aTi me>

The d¢uration may:* be described by counting nedi aTinmeUnits (in this case seconds)| using
Medi gl ncr Durat'i on as follows:

<Medilal ncr,Bur ati on nedi aTi neUni t =" PT1S" >980</ Medi al ncr Dur ati on>

For another example, consider a description of a video segment with its root segment specified with:

<Medi aTi me>

<Medi aTi nePoi nt >1989- 10- 03T14: 13: 02: 0OF30</ Medi aTi nePoi nt >

<Medi al ncr Dur ati on nedi aTi neUni t =" PTIN30F" >1340</ Medi al ncr Dur ati on>
</ Medi aTi me>

Since the video itself is assumed to have a frame rate of 30 frames per second, fractions of one second is
set to 30F and the nedi aTi neUnit is set to 1N. Thus, by specifying a segment of 1340 frames, the
duration of the segment is also described. If needed the date can also be specified within the MediaTime. To
specify a single frame in a video sequence, the frame numbers or the timestamps can be used in the
following way:
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<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt nedi aTi neUni t =" PTIN30F"
medi aTi meBase="../../Medi aTi ne[ 1] " >561</ Medi aRel | ncr Ti mrePoi nt >
</ Medi aTi ne>

In this last case, the 561 frame is referenced using the very beginning of the described segment as a start
point (it is assumed that this is the first occurrence of a MediaTime Element). The video itself is displayed at
a frame rate of 30 frames per second. In the example each frame is counted (1N) thus the timestamp is
18s:21.

Alternatively, timestamps can be used directly to relate elapsed time to the counted frames as follows:

<Medi aTi ne>
<Medi aRel Ti nePoi nt_nedi aTi neBase="../. ./ MdiaTi ne[1]">PT18S21N30F
</|Medi aRel Ti nePoi nt >

</ Medi aTi me>

Consider the case in which the video is divided into subsegments (e.g. a shot from 500 to 60@) as follows:

<MedilaTi me>
<Nedi aRel | ncr Ti mePoi nt nedi aTi neUni t =" PTIN30F"
medi aTi neBase="../../Medi aTi me[ 1] " >500</ Medi aRel | ncr Ti_ mePoi nt >
<Medi al ncr Dur ati on nedi aTi neUni t =" PTIN30F" >100</ Medi al newBur at i on>
</ Medi aTi me>

A frame can be addressed within this segment as follows:

<Medi|aTi ne>

<NMedi aRel | ncr Ti mePoi nt nedi aTi neUni t =" PTIN30E*
medi aTi nreBase="../../../Medi aTi ne">61</Medi aRel | ncr Ti nePoi nt >
</ Medi aTi ne>

In thig case the start time of the shot (e.g. the parent node of the node which contains the present
Medi gTi me datatype) is referenced as nedi aTi neBase.

To ayoid having to repeatedly describe  the nmedi aTinmeUnit and the nedi aTi neBase the
medi aTi meUni t and nedi aTi neBase attribute can be used in Vi deoSegnent as follows:

<Vi ddoSegnent nedi aTi meUni t =" PTIN30F" nedi aTi nreBase="Medi aLocat or" >
<I|-- nore elements here -%>
</ Vi deoSegnent >

If the gpecified medi aTi meUni.t and nedi aTi neBase attributes are instantiated in a video segment|that is
an andestor of this instancé;then the frame can be addressed as follows:

<Vi ddoSegnent nedi aTi meUni t =" PT1IN30F" nedi aTi nreBase="Medi aLocat or" >
<Tenpor al Decomposi ti on>
<Vi deoSegrent id="frame561" >

<Medi aTi me>

<Medi aRel I ncr Ti nePoi nt >61</ Medi aRel | ncr Ti nePoi nt >

</ Medi aTi ne>
</ Vi deoSegnent >

</ Tenpor al Deconposi ti on>
</ Vi deoSegnent >

3.45 MediaLocators

3.4.5.1 MedialLocator datatype

3.4.5.2 InlineMedia datatype

3.4.5.2.1 InlineMedia datatype examples

The | nl i neMedi a datatype enables for instance an embedding of small audio clips and image thumbnails
in the description, without having to refer to external data. An example is as follows.
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<Ml n
</ Wl

i neMedi a type="i mage/j peg">
<Medi aDat a16>98A34F10C5094538AB9387362522DA3</ Medi aDat al16>
nl i neMedi a>

3.4.5.3 TemporalSegmentLocator datatype

Information on extraction and use is not provided.

3.4.5.4 ImagelLocator datatype

Information on extraction and use is not provided.

3.4.5.5 MediaLocator datatype examples

In the rfeltewing—exampte—theloecation—of-a—video—segmentis—speeifiedby-the-YURt-of-a—video—fite—and the

relativg start time with respect to the beginning of the file and the duration of the segment.

<My Tgnpor al Segnent Locat or >

<Medi aUri >htt p: // www. npeg7. or g/ deno. npg</ Medi aUri >
<Nedi aTi me>
<Medi aRel Ti nePoi nt

nmedi aTi neBase="../../Medi aUri ">PT3S</ Medi aRel Ti nePoi nt >

<Medi aDur at i on>PT10S</ Medi aDur ati on>
</Medi aTi me>

</ MyTlenpor al Segnent Locat or >

In the second example, the Medi aLocat or refers to a particular streamywithin an MPEG-4 file.

<MyMgdi aLocat or >

<Medi aUri >htt p: // www. npeg7. or g/ deno. np4</ Medi;aUri >
<$t ream D>1</ St ream D>

</ MyNedi aLocat or >

In the third example, the media data is simply located uSing a byte-offset from the start of a known file.

<Myl nagelLocat or >

<rfedi aUri >http://ww. npeg7. or gldeno. ppnx/ Medi aUri >
<Byt ePosition of fset="1024"/>

</ Myl|magelLocat or >

3.5 Basic description tools

3.5.1 | Introduction

This clause defines the_basic tools, which are used as components for building other description tools. The

basic fools are used in\the Multimedia Description Schemes part of the standard (ISO/IEC 15938-5) and also

in aud|o part (see ISO/IEC 15938-4) and visual (see ISO/IEC 15938-3) part. The tools defined in this|clause
are as|follows.
Table 6 - Overview of Basic Description Tools.

Tool Functionality

Language Identification Tools for identifying the language of a textual description or of the
multimedia content itself. This standard uses the XML defined
xm : 1 ang attribute to identify the language used to write a textual
description.

Text Annotation Tools for representing unstructured and structured textual
annotations. Unstructured annotations (i.e. with free text) are
represented using the Fr eeText Annot at i on datatype. Annotations
that are structured in terms of answering the questions "Who? What?
Where? How? Why?" are represented using the
St ruct ur edAnnot at i on datatype. Annotations structured as a set
of keywords are representations using the Keywor dAnnot ati on
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datatype. Finally, annotations structured by syntactic dependency
relations—for example, the relation between a verb phrase and its
subject—are represented using the DependencyStructure
datatype.

Classification Schemes and | Tools for classifying using language-independent terms and for
Terms defining sets of terms as classification schemes. The
Cl assi ficati onSchene DS describes a vocabulary for classifying
a subject area as a set of terms organized into a hierarchy. A term
defined in a classification scheme is used in a description with the
Ter mUse or Cont r ol | edTer muUse datatypes.

Graphical classification schemes are schemes for classifying where
the terms in the scheme are themselves graphs. Such schemes can
be used as structural templates, for validating of graph-based
descriptions, and for graph productions.

Agent; Tools for describing "agents”, including persons, groups of persens,
and organizations. The Person DS represents a person, the
Per sonGroup DS a group of persons, and the Or ganiZat’i on DS
an organization of people.

Places Tools for describing geographical locations. The Rlace DS is used to
describe real and fictional places.

Graphs and Relations Tools for representing relations and graph struetures. The Rel ati on
DS is a tool for representing named relations between instances of
description tools. The Graph DS organizes relations into a graph

structure.
Orderipg The Or der i ngKey DS describes hints for ordering descriptions
Affectiye Description The Affective DS describes an audience's affective response to

multimedia content.

Phonetic Description The PhoneticTranscriptionLexi con DS describes the
pronunciations of acset of words.

3.5.2 | Language identification
3.5.2.1 xml:lang attribute

3.5.2.1.1 xml:lang attribute examples
Consider the following example:

<Text|Annot ati on xpi Il ang="en">
<Keywor dAnnat ati on>
<Keywor d-xnl : | ang="fr"> chi en </ Keywor d>
<Keyword> dog </ Keywor d>
</ KeywordAnnot at i on>
</ Texjt Anfiot.at i on>

In this example, the outer level Text Annot at i on specifies that the language of the description is English
("en"). This automatically applies to all elements contained and thus the value of the xm : | ang for the
contained Keywor d "dog", defaults to be English. However, because the keyword "chien" specifies that the
language is French (“fr") using xml:lang, this value overrides the language specified in the containing
Text Annot at i on.

3.5.2.2 language datatype

3.5.2.2.1 language datatype examples

The xsd:l anguage datatype is used for identifying the language properties of the multimedia content. For
example, to indicate the language used in the audio, the written language of subtitles, or a user's preferred
language for viewing content.

© ISO/IEC 2002 — Al rights reserved 31



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

The example below states that the preferred language is English.

<Pr ef err edLanguage>en</ Pr ef er r edLanguage>

3.5.3 Textual annotation
3.5.3.1 Textual datatypes

3.5.3.1.1 Textual datatypes example

For examples of the use of these datatypes, see the subclause specifying the Text Annot at i on datatype.

3.5.3.2 TextAnnotation datatype

353”1 TC}\tI‘"\\IIIIUtat;UII datatypc C}\O.III'J:CD
The f%:lowing example shows an annotation of a video depicting the scene "Tanaka throws a small|ball to
Yamadgia. Yamada catches the ball with his left hand."
<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Medi aLocat or >
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annotati on xnl : |l ang="en">
Tanaka throws a small ball to Yamada.
Yamada catches the ball with&%hits | eft hand.
</ Fr eeText Annot at i on>
<Struct uredAnnot ati on>
<Who href="urn: peopl e: TANAKAL0O" >
<Narme xm : | ang="en*>Tanaka</ Name>
</ Who>
<Who>
<Nane xm :|ahg="en"> Yanada </ Name>
</ \Wo>
<What bj ect >
<Nane xm™": lang="en"> A small ball </Name>
</ \What Opj“ect >
<What Act'i on>
<Name xm :lang="en"> Tanaka throws a snall ball to
Yamada.
</ Name>
</ What Acti on>
<What Act i on>
<Nane xm :lang="en"> Yanada catches the ball with hip
left

hand. </ Name>
</ What Acti on>
</ Struct uredAnnot ati on>
</ Text Annot ati on>

</ Vi deo>
</ Mul ti nedi aCont ent >
</ Descri ption>

</ Mpeg7>

In this example, there are two different forms of the annotation for the same event:

e Free text annotation. This is simply an English description of what happened in the scene

without any structuring.

e Structured text annotation. In this case the annotation is more structured; "Yamada" is
identified as the "Who" and the ball he is throwing as the "What" in the annotation. Also, notice
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that Yamada is identified using a term "urn:people:TANAKA100" from a classification scheme for
identifying people (identified as "urn:people"). .

3.5.3.3

StructuredAnnotation datatype

Information on extraction and use is not provided.

3.5.34

KeywordAnnotation datatype

3.5.3.4.1 KeywordAnnotation datatype examples

The following example shows an annotation describing a video about the U.S. presidential election using

keywords:

<Moeg7>

<Vi deo>

</ Vi deo>

<[|Descri ption>
</ Mpeg7>

<Descrintion xsi-tvne="ContentEntitvIvne">
L J = PA P

<Mul ti medi aCont ent xsi:type="Vi deoType">

<Text Annot at i on>
<Keywor dAnnot ati on xm : |l ang="en">
<Keywor d>el ecti on</ Keywor d>
<Keywor d>Uni ted States of Anerica</Keyword>
<Keywor d>Pr esi dent </ Keywor d>
</ Keywor dAnnot at i on>
</ Text Annot at i on>

</ Mul ti nedi aCont ent >

3.5.3.5

DependencyStructure datatype

3.5.3.5.1 DependencyStructure datatype examples

The following rules specify the dependency relations in.English:

Gbvernor | Dependent Operator/FunctionWord Example
P (of DependencyStructure datatype) | (G: Governor, D: Dependefnt)
Verb Noun subj ect John (D) drank (G)
Verp Noun obj.ect drink (G) water (D)
Verp Noun i ndi rect Obj ect tell (G) you (D) the fact
it f unct i onVr d=(Preposition respect (G) for (D) John
Ve Preposition (Prep ) 51 (G) on (D) achair
Noun make (G)_|t possible (D)
Verb Adjective predi cate are (G) friends (D)
Prenosition is (G) without (D) a hat
P John returned (G) rich (D)
Vv Adverh Wak (G) fast (D)
iuncti f unct i onWbr d=(Conjunction started (G) before (D) | finished
Verb Conjunction (Conj ) reakfad
Noun Adjective good (D) friends (G)
Noun Genitive John's (D) friends (G)
Noun Determiner the (D) cake (G)
Noun Noun London (D) hospital (G)
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Governor | Dependent Operator/FunctionWord Example
P (of DependencysStructure datatype) | (G: Governor, D: Dependent)

Noun Preposition | f uncti on\Wor d=(Preposition) years (G) of (D) war
Noun Verb funct i onWor d=(Relative-pronoun) people (G) who think (D) that
Adjective Adverb very (D) good (G)
Preposition Noun in (G) water (D)
Conjunction | Verb before (G) | finished (D) breakfast
Auxrtrary Verb can (G) read (D) abook
verb
"to' Verb to (G) go (D) to bed

Rules for other languages can be specified in a similar fashion but are not specified by this standard.

Consider the dependency structure of the following sentence: "John talks to Mary.whom he loves." Acgording
the rule above, the following tree structure (syntactic tree) represents the dependency structure |of the
senter]ce.

talks

subj e::/ “to”

“

loves

‘. |whom| |he

Figurg 1 - Example of-dependency structure of the sentence: "John talks to Mary whom he loveg."

The splid arrows~in*Figure 1 show dependency relations and the dashed arrows indicate coreference
relationps. The labels attached to the arrows indicate the type of dependency relation. Specifically, the verb
"talks"|goverasy"John" and "to (Mary)", while "Mary" governs a verb "loves" in a relative clause. In the felative
clause} the verb "loves" governs "whom", which refers "Mary" in a main clause, and "he", which refers to
"John*

The following shows the example represented using the Dependency St r uct ur e datatype:

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Text Annot ati on>
<DependencyStructure xnm : | ang="en">
<Sent ence>
<Phr ase operator="subject">
<Head type="noun" id="JOHN'>John</ Head>

</ Phrase>
<Head type="verb" baseForn¥"tal k">t al ks</ Head>
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<Phrase functionWrd="to">
<Head type="preposition">to</ Head>
<Phr ase>
<Head type="noun" id="MARY">Mary</Head>
<Phrase functi onWrd="whont >
<Phr ase operat or ="obj ect">
<Head type="pronoun"

equal =" MARY" >whonk/ Head>
</ Phr ase>
<Phr ase operat or="subj ect">
<Head type="pronoun" equal =" JOHN'>he</ Head>
</ Phr ase>
<Head type="verb" baseForn="| ove">| oves</ Head>
</ Phrase>
</ Phr ase>
</ Phr ase>
</ Sent ence>
</ DependencySt ruct ur e>
</ Text Annot ati on>
</ Vi deo>
</ Mul ti nmedi aCont ent >
</[Description>
</ Mpeg7>
Notice|that the preposition "to" is represented as a f unct i onWor d attribute attached to the Phrase element

repres

3.5.3.5

Using
manus
inform

In ger
alwayq
and hi
many

Eenting "to Mary who he loves".

.2 DependencyStructure datatype extraction

lly generated free text annotations. For example,”one can automatically extract the fo
ption:

Dependency structures

Syntactic role of phrases in the annotation-sentences (relationship with governor is represer
the particle attribute and the operator attribute).

eral, natural language syntactic analysis involves some ambiguity, i.e., a unique solution

be given. The constrained annotations generated by professionals have a relatively simple st
ph accuracy can generally begbtained. On the other hand, amateur annotations, which tend to

modifiers that make sentences’long, results in relatively low analysis accuracy.

Human correction for erroneous tesults of the syntactic analysis is usually needed. Most of the errors
from the syntactic ambiguity;xabout which phrase modifies which term. Correcting this type of error

a natural language parser (NL parser), it is possible to generate the dependency structyire for

lowing

ted by

cannot
ucture
nclude

come
needs

semarftic analysis of the_sentences. But the error can be fixed by simply changing a governor term (i.e.,

head) [of a modifier_phrase (i.e., dependent), which is not very complicated for humans. The sy
analysjs by the NL\parser is helpful for instantiation of the Dependency Structure not only frg
profesgional style@nnotations but also from the amateur style ones that include syntactic ambiguity.

One

segmgnt with' the DependencyStructure datatype. To do this a video segment index is prepared accor,
the following procedure.

n retrieve audio or video segments using natural language as an interface by describing

ntactic
m the

video
ding to

For each segment, the syntactic tree representing an instance of the Dependency Structure is converted to a
tree structure for index use. In the tree structure, a noun that is a head of a "sentence" or a head of a
phrase that depends on a predicate of a "sentence" as a subject is taken to be the root node. If no such
term exists, a dummy node is added.
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verb verb

kick T kick
’ object \“with” object / \ with”
ball foot ball foot

All tree

Each 1
this in
match
Match
retriev
center
subjed]

An exd

Tree for imaex
(Subject-centered
Dependency Structure)

Tree of Dependency Structure

structures for the segment index included in the database are merged to form a database inde

. Shot#1 “Tom kicks aball”
subject Shot#2* B
Shot#3<Tom runs towards the goa”
Shot#4 “ John kicks aball”

Shot#2
subject

subjec

kick run kick Shot#5 “Tom kicks the field”
object “towards’ object object

bal? gd,  [bal,| field,)

Shot#4 Shot#3 Shot#1 Shot#5

Hex tree, a natural language search guery is first converted to a tree structure. This tree
bd with the index trees to find the desirted segment.

ng may be achieved by partial trée matching and, in the case of inter-node matching, similarity|
bl can be performed by using-a thesaurus or the like. The reason for configuring an indg
bd about the subject/theme.is-that candidate can be narrowed down from the start through the
ts/themes, which provide'the most information in keyword-centered annotations.

mple system is configlired as follows.

tree.

ode in the index tree stores a pointer to thexsegment in question. Therefore, to perform a search using

s then

tbased
X tree
use of
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Description
(Well-formed XML Document)
|

|

|
: 1 XML parser
DSfor avideo —> (DOM API) Index
segment
Dependency @

Structure
Index Generator | ——,>

Traditi

Matching Results )

Query
(in Natural Language) — :> /}\

Tree Representation
for Matching

StructIre has the following advantages.

It sup
ex

It supp
It requ
354

3.5.4.1
3.5.4.1
Inform

3.5.4.1
The fo

orts retrieval that specify inter-element relationships such as “*A*gives B to C" which can
pressed solely by Boolean operators (AND/OR) as employed in ‘erdinary keyword retrieval.

res no special query language (retrieval can be performed with natural language sentences).
Classification Schemes and Terms
ClassificationScheme DS

.1 ClassificationScheme format and importing
Aation on extraction and use is not provided.
.2 ClassificationScheme DS examples

lowing subclauses show several different examples of defining classification schemes.

Classification Scheme Examplée©ne: Audio Domain

bnally, keywords are used when retrieving based on language. However, using the Depemndency

hot be

orts flexible retrieval by allowing the use of "wild cards" such as in the expression "C eats something."

The fdllowing example shows a classification scheme for audio domain. Note that while this example is
based|on the the AudioDemainCS classification specified in Annex A, it has been modified and simplified
here for explanatory purposes. The instance of the ClassificationScheme DS defining the scheme lopks as
follows:
<Moeg7>

<Description xsi:type="C assificati onScheneDescriptionType">

<Clwassi fi cati onSchene uri ="urn: npeg: npeg7: cs: Audi oDonai nCS"

dq

mavn="// Medi al nf or mat i on/ Medi aProfil e/ Medi al denti fi cati on/ Audi oDomai n"

<Header xsi:type="Descripti onMetadataType">
<Ver si on>1. 0</ Ver si on>
<Ri ght s>
<Ri ght sl D>ur n: ri ght s: x0d01d</ Ri ght sl D>
</ Ri ght s>
</ Header >
<Termterm D="1">
<Nanme xm : | ang="en" >Sour ce</ Nane>
<Definition xm:lang="en">Type of audi o source</Definition>
<Termterm D="1.1">
<Narme xm : | ang="en">Synt heti c</ Name>
</ Ter e
<Termterm D="1.2">

© ISO/IEC 2002 — All rights reserved

37



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

<Name xm : | ang="en" >Nat ur al </ Nane>
</ Ter e
</ Ter np
<Termterm D="2">
<Nane xm : | ang="en">Acqui si ti on</ Nanme>
<Definition xm:|lang="en">Type of Content</Definition>
<Termterm D="2.1">
<Narme xm : | ang="en" >Misi c</ Name>
</ Terne
<Termterm D="2.2">
<Nane xm : | ang="en" >Speech</ Nane>
<Nane xm :lang="j p">Onsei </ Nane>
</ Terne

</ Mpgg7>

</ C assificati onSchéene>
<[ Description>

<lermtermD="2.3 >
<Nane xm : | ang="en">M xed</ Nane>
</ Ter e
<Termterm D="2.4">
<Name xm :lang="en">Mil ti -track</ Nane>
</ Terne
</ Ter e
<Termterm D="3">
<Nane xm : | ang="en" >Use</ Nane>
<Definition xm :lang="en">Oigi nal usage domai™n</Definition>
<Termterm D="3.1">
<Nane xm :lang="en">Sci enti fic</ Name>
</ Ter e
<Termterm D="3.2">
<Name xm : | ang="en" >Medi cal </ Nape>
</ Terne
<Termterm D="3.3">
<Nane xm :|ang="en">Securi‘ty</ Name>
</ Ter e
<Termterm D="3.4">
<Narme xml : | ang="en" >Broadcast </ Nanme>
</ Ter e
<Termterm D="3.4">
<Nane xm : | ang=enh" >CD- A di stri buti on</ Nane>
</ Terne
</ Ter np

The firgt part of the C assi fi cat i onSchene instance contains "header” information including:

URL~\The unique identifier for this C assificationScheme is a |URN:
"urn>npeg: npeg7: cs: Audi oDomai nCS*. The first part of the URI "ur n: “ indicates that this
URI is a URN. In fact, all classification schemes defined in this document use URNs gs their
unigue identifier. The second part of the URN, "mpeg", is the namespace identifier. In this case
the namespace identifier ("npeg") is one that is registered as belonging to MPEG. Followjng the

38

"mpeg" namespace identifier is the namespace specific string "npeg7", which identifies the
classification schemes as being defined in this standard and a "cs" string, which indicates that
name, is for a classification scheme. Finally, the "Audi oDonmai nCS" is the name assigned to
the classification scheme within the "npeg"“ URN namespace.

Domain. The suggested domain for this Cl assi ficationSchene is
"Medi al nf or mati on/ Medi aProfil e/ Medi al dentifi cati on/ Audi oDonai n*. The
domain is expressed as an XPath value. In this case, the XPath matches the Audi oDonai n
element defined inside of the Medialdentification DS (contained within the
Medi aPr of i | e DS in the Medi al nf or mat i on DS).

Description Metadata. This element contains metadata about the Cl assi fi cati onSchene
itself. In the example, the description metadata indicates that this is version "1.0“ of the

© ISO/IEC 2002 — All rights reserved



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

classification scheme and that the intellectual property rights for the classification scheme are
identified by "ur n: ri ght s: x0d01d".

The next part of this Cl assi fi cati onSchene contains a list of term definitions. This list includes:

e Term ldentifiers. In this classification scheme, the term identifiers are numerals that encode
the term hierarchy. However, this use is simply a convention adopted in this classification
scheme. In fact, term identifiers are simply opaque values whose only requirement is that they
be unique within the classification scheme. For example, instead of the term identifier "1“ for the
term "Source”, the term identiifer might equally well have been "0d3d" or "source".

e Term Names. Each term in this classification scheme has an English name (the language is
indicated by the xmi : | ang attribute having a value of "en*). The term names are human
readable labels for the terms. Note that terms may have names in multiple languages. For

1 + L1 e Wa TTEN + laadlato Lala U | PTAY P | LU HIAY
CAAITIPIC, TTITTT 2.2 TTids a TidImic T UUUT TTYhoiT T OPJTTUIT ) Almfu Japdiic ot | UTISTT ).

e Term Definitions. Only terms "1* and "2“ have prose definitions in this classificationys¢heme.
The other terms do not have written definitions, which is allowed because the(Definjti on
element in a term is optional.

e Term Relations. This classification scheme contains a hierarchy of termsila others words, it
defines broader term/narrower term relations between pairs of terms. For.example, term 1" is a
broader term than term "1.1" and term "1.1" is a narrower term than term “1" — these are inverse
relations. Note that the definition of term "1.1“ is syntactically contained within the defin|tion of
term "1“. This is how term relations are written in a ClassificationScheme. In fact, other kinds of
relations can be specified by using the "relation* attribute to ‘relate the parent and contained
terms. Because the default value of a term relation is "NT*,\iqdicating that the contained term is
narrower than the containing term.

Classification Scheme Example Two: Genre

The following figure shows an example of a simple classification for genre identified by the URI
"ur n: exanpl e: Genre". In the figure below, round boxeSyrepresent classification schemes and square
boxes |represent terms.

Escort
/ =
Information Drama Music
TV A
ort
Sp Drama
Pop Rock Jazz Classical

In this example, there are three terms at the highest level: information, drama, and music. Below the
category "information”, there is a more detailed term: "Sport". Rather than defining a complete classification
for sports, this example shows how an existing classification scheme can be imported. The existing "IOC
Sport" classification scheme is added below the "Sport" item. Similarly, the drama category imports the "TVE
Drama" classification scheme. For music, the sub-terms (nharrower in meaning than their containing term) are
"Pop", "Rock", "Jazz", and "Classical".

<Moeg7>
<Description xsi:type="C assificati onScheneDescriptionType">
<C assificationScheme uri="urn: exanpl e: Genr e"
domai n="//Creationlnformati on/ C assi fication/ Genre">
<Inmport href="http://ww.tvid.org/ TVE/ Drana/"/>
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<Inmport href="http://ww.ioc.org/lOC Sports/"/>
<Termterm D="i nformation">

<Name xm : | ang="en">I nf or mat i on</ Nane>

<Definition xm:lang="en">CGeneric news</Definition>

<l-- This narrower termcones fromthe inported | OC Sports schene
-->
<Termterm D="sports"/>
</ Ter np
<Term tern D="drama" >
<l-- This narrower termconmes fromthe inported drama schene-->
</ Ter e
<Term term D="nusic">
<Termterm D="rock">
<Name xm . T ang= en >RoCK</ Nane>
</ Ter e
<Term term D="pop" >
<Nane xm : | ang="en" >Pop</ Nane>
</ Terne
<Termterm D="j azz">
<Nane xm : | ang="en">Jazz</ Nane>
</ Ter e
<Term term D="cl assi cal ">
<Narme xm : | ang="en">C assi cal </ Name>
</ Terne
</ Ter e
</ d assificati onScheme>
</[Description>
</ Mpeg7>

3.5.44 TermDefinition DS
Informption on extraction and use is not provided.

3.5.4.3 TermUse datatype
3.5.4.3.1 TermUse datatype examples

3.5.4.3.1.1 Term reference use

The fdllowing example shows some examples of term reference using several different means to refer to
terms:

<l-- |[Referring to a termusing a URN -->
<Ter niUse href="urn: npeg: npeg7: cs: GenreCS: al ternativedazz"/ >

<l-- |[Referring td a’termusing a HTTP URl -->
<TernUse href="http:://ww. npeg. org/ Genr eCS. xm #al ternati veJazz"/ >

<I-- |[Referring to a termusing a classification scheme alias -->
<l -- |Define>schema aliases -->
<d agsifiati onScheneAl i as alias="s1" href="urn: npeg: npeg7: cs: GenreCS"/ >
<C agsiii ati onScheneAli as alias="s2" href="http:://ww. npeg. org/ GenreCS. xm '|/ >

<l-- Refer to the termusing the two schema aliases -->
<TernmJse href=":sl:alternativedazz"/>
<TernmJse href=":s2:alternativelazz"/>

The reference to the term is included in the href attribute. In the first example, this is the URN
"urn: mpeg: npeg7: cs: GenreCS: al ternativeJdazz". Using URN's to reference terms defined in
classification schemes is preferred in general and shall be used for referring to terms defined in this
document. However, terms defined in existing classification managed by other organizations can be referred
to using any valid URI. For example, the reference
"htt p: : // www. npeg. or g/ Genr eCS. xm #al t er nati veJazz" uses a HTTP format for referring to a
term. The final two example of Ter mUse show the use of classification schemes aliases, which provide an
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abbreviated syntax for referring to terms. In this case, aliases "s1" is assigned to the classification scheme
identified by "ur n: npeg: npeg7: cs: Genr eCS" and the alias "s2" is assigned to the classification at
"ht t p: / / www. nmpeg. or g/ Genr eCS. xmi “. For further details on term references, see the specification of
the t er mRef er ence datatype.

3.5.4.3.1.2 Inline term use
This next example shows an inline term use.

<Ternlse href="urn: Al SF: Sports:1.4.9">
<Name xm : | ang="en" >Basket bal | </ Name>
<Definition xm :lang="en">Basket Description</Definition>
<Termrelation="BT" term D="1.4">
<Name xm : | ang="en" >Sport </ Name>
e T tT oM XM ang="en“>Sports news</ Definition>
<Termrelation="BT" term D="1">
<Nane xnl:|ang="en">I nfor nati on</ Nane>
<Definition xm :lang="en">Generic news</Definition>
</ Ter n»
<[Terne
</ Ter|mJse>

In this| example, the term "1.4.9" (i.e. basketball) is taken from the "ur n: GAINSF: Sport s" classification
schemie. In addition to the term identifier in the href attribute, the Ter mJse€ also includes inline information
about the term: its name, definition, and some related terms. In this exaniple, the term "1.4.9" is related to
the brgader term "1.4", which is in turn related to the broader term "1'¢In other words, this indicates that the
hierarghy of terms for the genre is: 1.4.9 (Basketball) --> Sports (1.4)--s>1 (Information) .

3.5.4.3.1.3 Freeterm use

The lapt example shows the use of Ter mUse datatype as adree term use.

<Ter e>
<Nanme>My genr e</ Nane>
</ Ter|mJse>

What Jiistinguishes a free term from a reference Ter mJse or an inline Ter mJse is that there is no reference
to a tgrm in a classification scheme. Instead of referencing the term, a free term use includes an afbitrary
textual name or definition. This use is supported to allow the option of either writing free text or using |a term
inside jof a description. It provides the-greatest freedom of expression as no restrictions are imposed. On the
other hand, this means that an application may find it difficult to interpret the content of a free Ter nlJsg.

3.5.4.4 ControlledTermUse datatype

3.5.4.41 ControlledTérmUse datatype examples

The following example.shows how a Cont r ol | edTer mJse can refer to a term in an existing classification
scheme, which has.not been defined as an instance of the Cl assi fi cati onSchene DS. The first example
is taken from The) Art and Architecture Thesaurus (AAT) compiled by the Getty Research Institutes. The AAT
is a thiesaurtswidely used for cataloguing in the museum community. This case shows how the tgrm for
"High Barogue" in the AAT can be referenced as a controlled term:

<Contrr\| lodTordilen he AFf 1 http:lll ........ at nl..ll

£ A £+ /D
TuUrT CurTcerinTvoT UL ] LI T VVWWV. u\.LLy.\.uu Ul <

<Name xm : | ang="en">H gh Bar oque</ Name>
<Definition>The fully Baroque style that enmerged in ...</Definition>

</ Control | edTer mse>

Note several things about this example:

e Term Reference. In this example, the resource for the term is identified by a URI. In the
example, the URI identifies the source (the Getty Research Institute) and the term’s identifier
("21150") within the AAT. In the AAT, term identifiers are opaque numeric values.

e Name and Definition. Names and definitions can be given for terms in a classification schemes
by including them inline inside of the ControlledTermUse. In this case the name indicates that
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the term means "High Baroque" in English and gives a definition of that term in English
(abbreviated in the example).

The second example of referencing a term in an existing classification scheme uses a term in the Dewey
Decimal classification scheme (used in many libraries for cataloguing books).

<Control |l edTermJse href="urn: dewey: 630" >
<Name xm : | ang="en">Agri cul t ur e</ Nane>
</ Control | edTer nlJse>

The term is referenced using a URN (made up for the purpose of this example), which indicates that the
term comes from the "dewey“ URN identifier space. The "630" following the colon further qualifies the in the
"dewey” URN space. In this case it indicates that it refers to the "630"; that is, pertaining to agriculture.

3.5.4.5 termReference da'ra'rypp

3.5.434.1 Format of URN for terms

The fgllowing defines the normative form of URN for referring to terms defined in classification schemes
specified in this or other parts of the ISO/IEC 15938 standard.

If the §er nRef er enceType is a URI, and the term being referenced is defined in ISQ/IEC 15938, whether
normarive or informative, then the URI shall be a URN of the following form:

ur n: npeg: mpeg7: cs: ScheneNane: t er m D

The "ur n: npeg: npeg7: cs: SchenmeNane" is the URN identifying the classification scheme for this tgrm, as
specified in 3.5.4. The t er m D part of the URN shall match the t er m Dattribute value specified for tHe term
in the ferm's definition. Note however that URN's defined in the MPEG{URN namespace are case insgnsitive
and therefore the use of upper and lowercase letters are not distinguished in both t er M Dand schengNane

For classification schemes that are not defined in ISO/IEC 15938, the form of the URI used to reference
terms |is not specified by this standard. However, using-@ URN for term reference URIs is strongly
recommended.

3.5.4.4 ClassificationSchemeAlias datatype
Informption on extraction and use is not provided.
3.5.4.79 GraphicalClassificationScheme DS
Informption on extraction and use is not provided.
3.5.4.9 GraphicalTermDefinition DS
Informption on extraction and use:is.mot provided.
3.5.4.9 GraphicalRuleDefinition DS
Informption on extraction-and use is not provided.
3.5.4.10 PullbackDefinition DS

Informption on extraction and use is not provided.

3.5.4.11 DoubtePullbackDefinition DS
Informption~eh extraction and use is not provided.

3.5.4.1Z  PushoutDefinition DS
Information on extraction and use is not provided.
3.5.4.13 DoublePushoutDefinition DS

Information on extraction and use is not provided.

3.5.4.14 GraphicalTermDefinition DS examples
The complete example description follows:

<Moeg7>
<Description xsi:type="C assificati onScheneDescriptionType">
<Cl assificati onScheneBase xsi:type="G aphical O assificationSchenmeType"
uri ="urn: exanpl e: cs: G aphl">
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<G aphical Termterm D="1">

<Al phabet G- aph i d="ag">
<Node i d="unknown" >
<Name href ="urn: exanpl e: any"/ >
</ Node>
<Node i d="boundary" >
<Nane href="urn: exanpl e: Cbj ect"/ >
</ Node>
<Node id="context">
<Nane href ="urn: exanpl e: any"/ >
</ Node>
<Rel ation id="agl" source="#unknown" target="#unknown"
type="urn: exanpl e: any"/ >

</ Graphi cal Ter n»
<G aphical Termterm D="2">

<ReTatiton 1d="agZ source= gboundary  target= #unknown
type="urn: exanpl e: any"/ >

<Rel ation id="ag3" source="#unknown" target="#boundar y.'
type="urn: exanpl e: any"/ >

<Rel ati on id="ag4" source="#boundary" target="#context"
type="urn: exanpl e: any"/ >

<Rel ation id="ag5" source="#context" target="+#boundary"
type="urn: exanpl e: any"/ >

<Rel ation id="ag6" source="#context" target#context"
type="urn: exanpl e: any"/ >

</ Al phabet Gr aph>

<Producti onRul e xsi:type="Pul | backDef'ini ti onType">
<Rul eGraph id="rg">
<Node i d="rghand" >
<Nane href ="urn: exanple: HandObj ect "/ >
</ Node>
<Node i d="r gboundary">
<Name href ="ur n:exanpl e: Ohj ect"/ >
</ Node>
<Node i d="rgcontext">
<Nane href="urn: exanpl e: any"/ >
</ Node>
<Rel ati onciyd="rgl" source="#rgboundary" target="#rghand'
type="ur n: exanpl e: cont ai ns"/ >
<Rel ati_on i d="rg2" source="#rgboundary" target="#rgcont ¢xt
t ype="ur n: exanpl e: any"/ >
<Rel ation id="rg3" source="#rgcontext" target="#rgboundary"

type="urn: exanpl e: any"/ >
<Rel ation id="rg4" source="#rgcontext" target="#rgcontext"
type="urn: exanpl e: any"/ >
</ Rul eGr aph>
<Al phabet G aphRef href="urn: exanpl e: cs: G aphl: 1"/ >
<Mor phi snG aph>
<Rel ati on source="#rghand" target="#unknown"

tvna="1rn- man - mMman7-cc- CranhBal ot 1 ANnCS:- 20011 dant i t l"/>
pe tH- eg-—6cS—apHirerari-ohico—=vo—+aentity

type="urn:
type="urn:
type="urn:
type="urn:

I S R o
<Rel ati on source="#rgboundary" target="#boundary"
type="urn: exanpl e: any"/ >
<Rel ati on source="#rgcontext" target="#context"
type="urn: exanpl e: any"/ >
<Rel ati on source="#rgl" target="#ag2"

exanpl e: any"/ >

<Rel ati on source="#rg2" target="#ag4"

exanpl e: any"/ >

<Rel ati on source="#rg3" target="#ag5"

exanpl e: any"/ >

<Rel ati on source="#rg4" target="#ag6"

exanpl e: any"/ >

<Sour ceGr aphRef href="#rg"/>
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<Tar get GraphTer nRef href="urn: exanpl e: cs: Graphl: 1"/ >
</ Mor phi sntzr aph>
</ Producti onRul e>
</ Graphi cal Ter n»
</ d assificati onSchemeBase>
</ Description>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Nanme>Senmanti c description of "person" with "leftarnm and

"rightarnt.
</ Nane>
</ Label >
<Senanti cBase Xsl.type= Ub] ect Type  1d= person >
<Label >
<Name>Per son</ Nane>
</ Label >

</ Semant i cBase>
<Semant i cBase xsi:type="0bject Type" id="leftarni>
<Label >
<Nane>| eft ar nm</ Name>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="0bject Type" id="rightarm >
<Label >
<Nane>ri ght arnx/ Nanme>
</ Label >
</ Semant i cBase>
<G aph i d="persongraph">
<Rel ation id="personl" type="urnyexanpl e: has" source="#person"
target="#leftarm'/>
<Rel ation id="person2" type=turn: exanpl e: has" source="#person"
target="#rightarni/>
</ Graph>
</ Semanti cs>
</[Description>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Nane> Morphi@ns graph of relations </ Name>
</ Label >
<G aph xsi : type="Mrphi sm& aphType" >
<Rel at ison sour ce="#obj ect 3" target="#t omL"
type="urn: npeg: npeg7: cs: & aphRel ati onCS: 2001: i dentity"/>
<Relh\at i on source="#object4" target="#nmaryl"
t ype="ur n: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentity"/>
<Rel ation source="#l hs1" target="#ewl"
type="urn: npeg: npeg7: cs: G- aphRel ati onCS: 2001: i dentity"/>
<Sour ceGr aphTer nRef href ="urn: exanpl e: cs: G aph2: 1"/ >
<Tar get G- aphRef href ="#east west graph"/>
<] Cr anh
Gaph
</ Semanti cs>
</ Descri ption>

</ Mpeg7>

<Moeg7>
<Description xsi:type="C assificati onScheneDescriptionType">
<Cl assificati onScheneBase xsi:type="G aphical O assificati onSchenmeType"

uri ="urn: exanpl e: cs: G aph2" >
<G aphical Termterm D="1">
<Al phabet G- aph id="ag">
<Node i d="unknown" >

<Nane href ="urn: exanpl e: any"/ >
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</ Node>
<Node i d="context">
<Name href ="urn: exanpl e: any"/ >
</ Node>
<Rel ation id="agl" source="#unknown" target="#unknown"
type="urn: exanpl e: any"/ >
<Rel ation id="ag2" source="#unknown" target="#context"
type="urn: exanpl e: any"/ >
<Rel ation id="ag3" source="#context" target="#unknown"
type="urn: exanpl e: any"/ >
<Rel ation id="ag4" source="#context" target="#context"
type="urn: exanpl e: any"/ >
</ Al phabet Gr aph>
< aphi cal Termp
<G aphical Termterm D="2">
<Producti onRul e xsi:type="Doubl ePul | backDefiniti onType">
<Rul eGraph id="rul el">
<Node id="rglcontext">
<Name href ="urn: exanpl e: any"/ >
</ Node>
<Node i d="sun">
<Nane href="urn: exanpl e: Sun"/ >
</ Node>
<Node i d="waves" >
<Nane href="urn: exanpl e: waves"{\>
</ Node>
<Node id="fish">
<Name href ="urn: exanpl e: fiksh"/ >
</ Node>
<Rel ation id="rgll" sour€e="#rglcontext" target="#context"
type="ur n: exanpl e: atwy™/ >
<Rel ation id="rgl2" seurce="#rglcontext" target="#sun"
type="ur n: exanpl'econt ai ns"/ >
<Rel ation id="rgl3¥ source="#rglcontext" target="#waves
type="urn: exanpl e: contai ns"/ >
<Rel ation id="rgl4" source="#rglcontext" target="#fish"
t ype="urnvexanpl e: contai ns"/ >
</ Rul eG aph>
<Rul eG aph_ji d="rul e2" >
<Node-. i d="r g2cont ext " >
<Nane href ="urn: exanpl e: any"/ >
</ Node>
<Node id="cl ouds">
<Name href ="urn: exanpl e: cl ouds"/ >
</ Node>
<Node i d="i cebergs">
<Nane href="urn: exanpl e:i cebergs"/>
</ Node>
<Node i d="seal s">
<Nane href="urn: exanpl e: seal s"/>
<I-Nede
<Rel ation id="rg21" source="#rg2context" target="#context"
type="urn: exanpl e: any"/ >
<Rel ation id="rg22" source="#rg2context" target="#cl ouds"
t ype="urn: exanpl e: contai ns"/ >
<Rel ation id="rg23" source="#rg2context" target="#i cebergs"
t ype="urn: exanpl e: contai ns"/ >
<Rel ation id="rg24" source="#rg2context" target="#seal s"
type="urn: exanpl e: contai ns"/ >
</ Rul eGr aph>
<Al phabet G- aphRef href="urn: exanpl e: cs: Graph2: 1"/ >
<Mor phi snGr aph>
<Rel ation source="#rglcontext" target="#context"
type="urn: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentity"/>
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<Rel ati on source="#waves" target="#unknown'

type="urn: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentity"/>

<Rel ati on source="#sun" target="#unknown"

type="urn: npeg: npeg7: cs: G- aphRel ati onCS: 2001: i dentity"/>

<Rel ati on source="#fish" target="#unknown"

type="urn: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentity"/>

<Rel ati on source="#rgll" target="#ag4"

type="urn: npeg: npeg7: cs: G- aphRel ati onCS: 2001: i dentity"/>

<Rel ati on source="#rgl2" target="#ag3"

type="urn: npeg: npeg7: cs: GraphRel ati onCS: 2001: i dentity"/>

<Rel ati on source="#rgl3" target="#ag3"

type="urn: npeg: npeg7: cs: GraphRel ati onCS: 2001: i dentity"/>

<Rel ati on source="#rgl4" target="#ag3"

<

</ Mp¢

Type="urn. npeg. Npeg/. cs. & aphRel at 1 onCs; 2001 1 dent .t
<Sour ceGr aphRef href="#rul el"/>
<Tar get Gr aphRef href="#ag"/ >
</ Mor phi sntzr aph>
<Mor phi snG aph>
<Rel ati on source="#rg2context" target="#cont ext"
type="urn: npeg: npeg7: cs: G aphRel ati onCSz2001: i denti t
<Rel ati on source="#cl ouds" target="#unknown"
type="urn: npeg: npeg7: cs: GraphRel ati oh€S: 2001: i denti t
<Rel ati on source="#i cebergs" target="#unknown"
type="urn: npeg: npeg7: cs: G aphRel,at i onCS: 2001: i dent i t
<Rel ati on source="#waves" target ="#unknown"
type="urn: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentit
<Rel ati on source="#rg21" target="#ag4"
type="urn: npeg: npeg7: cs: GtaphRel ati onCS: 2001: i dent i t
<Rel ati on source="#rg22" tsarget="#ag3"
type="urn: npeg: npeg7«Cs: G aphRel ati onCS: 2001: i dentit
<Rel ati on source="#rg23” target="#ag3"
type="urn: npeg: npeg7: cs: GraphRel ati onCS: 2001: i dentit
<Rel ati on source="#rg24" target="#ag3"
type="ur n: npeg.arpeg7: cs: G- aphRel ati onCS: 2001: i denti t
<Sour ceGr aphRef, "hr ef =" #rul e2"/ >
<Tar get Gr aphRef" hr ef =" #ag"/ >
</ Mor phi sntzr aph>
</ Producti onRul e>
</ Graphi cal Ter n»
</ d assificati onScheneBase>
Descri ption>
g7>

/>

y" >
y" />
y" >
y" />
y" >
y" />
y" >

y" />

The fo

applie
a bead

lowing example(takes a semantic description of a beach, described as having just beach and sk
a rule that describes a beach as having both a beach and waves. The result (the output of the
h with both sky and waves.

y, and
rule) is

<Mpeg

<[

7>
Descripjption xsi:type="C assificati onScheneDescriptionType">
<Cl assi ficati onScheneBase xsi:type="G aphi cal d assificati onSchemeTypd

urT="ur . exanpte.-cs, Gaph3t>
<G aphical Termterm D="1">
<Producti onRul e xsi:type="Pushout DefinitionType">
<LHSG aph id="1hs">
<Node i d="agbeach">
<Nane href="urn: exanpl e: beach"/ >
</ Node>
</ LHSG aph>
<RHSG aph id="rhs">
<Node i d="r gbeach">
<Nane href="urn: exanpl e: beach"/ >
</ Node>
<Node i d="rgwaves" >
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<Name href ="urn: exanpl e: waves"/ >
</ Node>
</ RHSG aph>
<Mor phi snG aph>

<Rel ati on sour ce="#agbeach" target="#rgbeach"
type="urn: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentity"/>

<Sour ceGr aphRef href="#|l hs"/>
<Tar get G aphRef href="#rhs"/>
</ Mor phi snzr aph>
</ Producti onRul e>
</ Graphi cal Ter n»
</ d assificati onSchemeBase>
</ Descri ption>

<[pESCTiption Xsi.tlype= SenmanticDescriptionlype >
<Semanti cs>

</ Semant i cBase>
<Semant i cBase xsi:type="0bject Type" id="skyl">
<Label >
<Nanme>Sky</ Name>
</ Label >
</ Semant i cBase>
<G aph i d="beachgraph">
<Node i d="beach" href="#beachlJs
<Node id="sky" href="#skyl"/>
</ Graph>
</ Semant i cs>
<[|Descri ption>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Name> Mor phi snms~graph of rel ati ons </ Name>
</ Label >
<G aph xsi:type={Mor phi sm& aphType" >
<Rel ati on Sour ce="#agbeach" target="#beach"
t ype="ur n: npeg: npeg7: cs: G aphRel ati onCS:
<Sour ceGraphTer nRef href="urn: exanple:cs: &
<Tar.get!G aphRef href="#beachgraph"/>
</ Graph>
</ Semanti-cs>
</[Descri ption>
</ Mpeg7>

<Label >
<Nanme>Beach scene</ Nane>
</ Label >
<Semant i cBase xsi:type="0bject Type" id="beachl">
<Label >
<Nane>Beach</ Nane>
</ Label >

2001:identity"/>
aph3: 1"/ >

<Mped7>

<Description xsi:type="C assificationScheneDescriptio

nType" >

<Cl assificati onScheneBase xsi:type="G aphical O assificationSchenmeType"

uri ="urn: exanpl e: cs: G aph4" >
<G aphical Termterm D="1">
<Producti onRul e xsi:type="Doubl ePushout Def i
<LHSGraph id="LHS">
<Node i d="object 3">
<Name href ="urn: exanpl e: obj ect"/ >
</ Node>
<Node i d="object4">
<Nane href="urn: exanpl e: obj ect"/ >
</ Node>

nitionType">
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<Rel ation id="I1hsl" type="urn: exanpl e: west"

sour ce="#obj ect 4"

t ar get =" #obj ect 3"/ >
</ LHSG aph>
<Cont ext Graph id="context">
<Node i d="object1">
<Nane href="urn: exanpl e: obj ect"/>
</ Node>
<Node i d="obj ect 2">
<Nane href="urn: exanpl e: obj ect"/ >
</ Node>
</ Cont ext G aph>
<RHSG aph i d="RHS">

sour g

e="#obj ect 5"

<Node Td="oDb] ectb >
<Nane href="urn: exanpl e: obj ect"/ >

</ Node>

<Node i d="object6">
<Name href ="urn: exanpl e: obj ect"/ >

</ Node>

<Rel ation id="rhsl" type="urn: exanpl e: east"

t ar get =" #obj ect 6"/ >
</ RHSG aph>
<Mor phi snG aph>
<Rel ation id="left1"
type="urn: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentitly
sour ce="#obj ect 1" target ="#abj ect3"/>
<Rel ation id="left2"
type="urn: npeg: npeg7: cs; G aphRel ati onCS: 2001: i dentitly
sour ce="#obj ect 2" target ="#obj ect4"/>
<Sour ceGr aphRef href="#conhtext"/>
<Tar get Gr aphRef href =“#LHS"/ >
</ Mor phi snzr aph>
<Mor phi snG aph>
<Rel ation id="rgt1"
type="ur n;npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentitly
sour ce="#0bj ect 1" target="#object3"/>
<Rel ati onciyd="rgt 2"
type="ur n: npeg: npeg7: cs: & aphRel ati onCS: 2001: i dentitly
source="#obj ect 2" target="#object4"/>
<Solr ceGr aphRef href="#context"/>
<Tar get GraphRef href="#LHS"/>
</ Manphi sn aph>
</ Pr.oducti onRul e>
</ Graphi-cal Ter n»

</ d assisficat i onSchemeBase>

</[Descri ption>

<Descrjption xsi:type="Semanti cDescriptionType">
<8epantics>

<Label >
Nare=EastWest </ Nare>
</ Label >
<Semant i cBase xsi:type="0bject Type" id="tom'>
<Label >
<Nanme>Tonx/ Name>
</ Label >

</ Semant i cBase>

<Semant i cBase xsi:type="0bject Type" id="mary">
<Label >
<Nane>Mar y</ Nanme>
</ Label >

</ Semant i cBase>
<G aph i d="eastwest graph">
<Node id="toml" href="#tonl/>
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</

<Node id="maryl" href="#mary"/>
<Rel ation id="ewl" type="urn:exanpl e:west" source="#Tont
target ="#Mary"/ >
</ Graph>
</ Semanti cs>
Descri ption>

<Description xsi:type="SemanticDescriptionType">

<Semanti cs>
<Label >
<Nane> Mor phi sms graph of relations </ Nanme>
</ Label >
<G aph xsi:type="Mrphi sm& aphType" >
<Rel ation source="#obj ect 3" target="#tom"

Type="urn. npeg. Npeg/. cs. O aphRel at1 onCs; 200, rdenmtity 7 >
<Rel ati on source="#obj ect4" target="#nmaryl"
type="urn: npeg: npeg7: cs: GraphRel ati onCS: 2001: i denti t y-A>
<Rel ation source="#l hs1" target="#ewl"
type="urn: npeg: npeg7: cs: & aphRel ati onCS: 2001: i dent4i ty"/ >
<Sour ceGr aphTer nRef href ="urn: exanpl e: cs: G aph2: 1"/ >
<Tar get G- aphRef href ="#east west graph"/>
</ Graph>
</ Semanti cs>

<[|Descri ption>
</ Npeg7>
3.5.5 | Description of agents
3.5.5.1 Agent DS
Informption on extraction and use is not provided.
3.5.5.7 Person DS
3.5.5.4.1 Person DS examples
The fgllowing example shows the use of Per'son DS for describing a production assistant whd is an
individpal called "John Smith" in English and-"Jean Smith" in French who is affiliated with ISO and wHose e-
mail agldress is "john.smith@iso.ch".
<Moed7>
<Description xsi:type="CreationDescriptionType">
<Cr eat i onl nf or mati-on>
<Creation>
<Titlel>
<Creator>
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: PRODUCTI O\
ASSI §TANT" / >
<Agent xsi:type="PersonType">
<Nanme xnl:lang="en">
<G venName>John</ G venName>
<Fam | yNanme>Sni t h</ Fani | yNane>
</ Nanme>
<Narme xm :lang="fr">
<G venName>Jean</ G venNanme>
<Fami | yNane>Sm t h</ Famni | yNanme>
</ Name>
<Affiliation>
<Organi zati on>
<Nane>| nt ernati onal Standards Organi zati on</ Nane>
</ Organi zati on>
</Affiliation>
<El ect roni cAddr ess>
<Emai | >j ohn. sm t h@ so. ch</ Emai | >
</ El ectroni cAddr ess>
</ Agent >
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</ Creat or >
</ Creation>
</ Creationlnformati on>
</ Descri ption>

</ Mpeg7>

3.5.5.3 PersonGroup DS

3.5.5.3.1 PersonGroup DS examples

The following example describes the person group artist of musical content. The example shows how the
Per sonGr oup describes a musical group, the Rolling Stones. Each member of the group (Mick Jagger,
Keith Richard, Ron Wood, and Charlie Watts) is represented as a Menber of the group. Each Menber is

represented by an instance of the Person DS.
<Moeg7>
<Description xsi:type="CreationDescriptionType">
<Creationl nformati on>
<Creation>
<Titl e>Beggars Banquet</Titl e>
<Cr eat or >
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: ARTI ST"/ >
<Agent xsi:type="PersonG oupType" >
<Nanme>The Rol |l i ng Stones</ Nane>
<Ki nd>
<Nanme>Rock band</ Name>
</ Ki nd>
<Menber >
<Nanme>
<G venNane initial="M>M ck</ G venNane>
<Fam | yNane>Jagger </ Fani | yName>
</ Name>
</ Member >
<Menber >
<Name>
<G venNane>Kei t h</ G venNanme>
<Fam hyNanme>Ri char d</ Fani | yNanme>
</ Name>
</ Menmber, >
<Menber>
<Name>
<G venName>Ron</ G venNane>
<Fam | yNane>Wod</ Fani | yNanme>
</ Name>
</ Menber >
<Menber >
<Nanme>
<G venNane>Char | y</ G venNane>
<Fami | yNane>Wat t s</ Fani | yNanme>
</ Name>
</ Menher >
</ Agent >

</ Creat or>
</ Creation>
</ Creationlnformati on>
</ Descri ption>

</ Npeg7>

3.5.5.4 Organization DS

3.5.5.4.1 Organization DS examples

The following example shows an example description of a disseminator organization named "Acme Inc."In
this example, the kind of organization is a company. The contact for the company is a person named "John
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Smith" who can be reached via his e-mail address of "jsmith@acme.org". Furthermore, the jurisdiction is the
United States and the address for this organization is the Pl ace DS instance whose id is "acme-address"
(not shown in the example).

<Moeg7>
<Description xsi:type="CreationDescriptionType">
<Creationl nformation>
<Creation>

<Titlel>

<Creator>
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: DI SSEM NATOR"/ >
<Agent xsi:type="Organi zati onType" id="ORGL">

<Nane type="nmai n" xm:lang="en">Acne | nc. </ Nane>

<Nanme t yrr_\n—" variant" xnd -] nng—" en" >SACMNE</ Nanme>
<Ki nd>
<Name>comnpany</ Name>
</ Ki nd>
<Cont act xsi:type="PersonType">
<Nanme>

<G venNane>John</ G venNanme>
<Fam | yNanme>Sni t h</ Fani | yNane>
</ Nane>
<El ect r oni cAddr ess>
<Enmai | >j sm th@cne. org</ Emai |
</ El ectroni cAddr ess>
</ Cont act >
<Juri sdi cti on>
<Regi on>us</ Regi on>
</ Jurisdiction>
<El ect r oni cAddr ess>
<Ur | >wwv. acmre. conx/ brh>
</ El ectroni cAddr ess>
</ Agent >
</ Creat or>
</ Creation>
</ Creationlnformati on>
<[|Descri ption>

</ Mpeg7>

3.5.5.5 PersonName datatype

3.5.5.8.1 PersonName datatype examples

The fqgllowing series of @xamples show several different variations for describing the name for "HEdward

Hoover".

In the first examplé;:the name is represented in the simplest fashion, with no decompoasition into its yarious
compdnents:

<Nang>
<@E yvenNane>Edward J. Hoover </ G venNane>
</ Nane>

In the next example, the name is represented in a more structured fashion with additional information.

<Nanme>
<G venNanme>Edwar d</ G venNane>
<G venNane initial="J"/>
<Fam | yNanme>Hoover </ Fani | yName>
</ Nane>
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Finally

, the name is represented in a great deal of detail with decomposition into name components.

<Name

>

<Title>Professor</Title>
<GivenName>Edward</GivenName>
<GivenName initial="J">Jermina</GivenName>
<FamilyName>Hoover</FamilyName>
<FamilyName>van Blumen</FamilyName>
<FamilyName initial="Jr.">Junior</FamilyName>
<Title>F.R.S.</Title>

</Name>

Another example shows a name for which only a given name exists:

<Namdg
<
</Nar

>
bivenName>Dinesh</GivenName>
e>

In the
the us

following Spanish name, the given name for the person cannot be broken down further. Notic
b of the language attribute xm1: 1ang to specify the language of the name.

e also

<Namdg
<
<1
<1

</Nar

xml:lang="es">

bivenName initial="J.M">José Maria</GivenName>
FamilyName>Garcia</FamilyName>
familyName>Sanchez</FamilyName>

e>

3.5.5.5
The fo

.2 PersonName datatype usage guidelines
lowing guidelines should be followed for describing Hames:

Select the name by which the individual is most.commonly known. Use sources of informatior]
language of the individual. This may be a reakname, pseudonym, title of nobility, nickname, ini
another name. If more than one name is used, use the name most commonly known.

In library practice, "authority files" such as the Library of Congress Name Authority Files wd

decisions about the predominant ferm of name based on resources available locally, and assq
name references for variant names are "linked" to the official name. Variations in spelling, d
transliteration systems fromi-non-roman alphabets, names in different languages, fuller
abbreviated forms of namie; or changes in the name used provide opportunities for linking
official form of name.

Separate entities: When a person actively uses two or more names for different types of ¢
works) and Carroll, Lewis (literary works). Entries would be created under both names with ref
to the othername.

Changé of name: When names have changed due to marriage, choose the latest form of
unless=it is determined that an earlier name will persist as the name by which a person is
known.

in the
tials or

uld be

consulted prior to establishing the name in local files. In the absence of access to national datg, local

bciated
fferent
versus
to the

reative

works, separate\entries can be created. Example: Dodgson, Charles Ludwidge (for mathematical

erence

name
better

52
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between persons with the same name.

guish

Persons using more than one language: Choose the form corresponding to the language of most of
the works. The other language forms become linking references. Defer to the name most commonly
found in reference sources of the person's country of residence or activity. The country of birth need
not be the country of the person's residence or predominant creative activity. Names utilized in

professional contribution would be used, with references from the additional names.
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3.5.5.6  Electronic Address datatype
3.5.6 Description of places

3.5.6.1 Place DS

3.5.6.1.1 Place DS examples

The following example shows the use of Pl ace DS for describing a shooting location. In this case, the place
is a university in Madrid, Spain.

<Moeg7>
<DescriptionUnit xsi:type="Pl aceType">
<Nane xm : | ang="en">Madri d</ Nanme>
<Rol e>
<Nane>shooti ng | ocati on</ Nane>
</ Rol e>
<Ceogr aphi cPositi on datunm="itrf">
<Poi nt |ongitude="135.75" |atitude="35.5" altitude="100"/>
</ Geogr aphi cPosi ti on>
<Regi on>es- canx/ Regi on>
<Admi ni strativeUnit type="city">Madrid</Adm ni strativeUnit>
<Post al Addr ess>
<Addr essLi ne>E. T. S. I ng. Tel econuni caci én</ Addr esskine>
<Addr essLi ne>Uni ver si dad Pol itécnica de Madri d</ Addr essLi ne>
<Addr essLi ne>Ci udad Uni versitaria s/n</Addresski'ne>
<Posti ngl denti fi er >E- 28040</ Post i ngl denti fi er>
</ Post al Addr ess>
<l nt er nal Coor di nat es>C- 306</ | nt er nal Coor di nates>
<[|DescriptionUnit>

</ Npeg7>

3.5.6.7 GeographicPoint datatype
Informption on extraction and use is not provided.

3.5.7 | Graphs and relations

3.5.7.1 Graph DS examples

Nodes| are optional. Any item referenced’ by a relation in a graph is automatically defined as a node (this is
called| an anonymous node). For\lexample, the following two representations are equivalent |up to
isomonlphism.

<G aph>
<INode id="nl" idref="a">
<Nane href ="urn: exanpl e: bi cycl e"/ >

</ Node>
<lNode id="g2% idref="b">
<Nane-href ="ur n: exanpl e: obj ect"/ >
<[ Node>
<Rel at'i'on xsi:type="Rel ati onType" source="#n2" target="#nl"

trype="urn: npeg: npeg7: cs: Semant i cRel ati onCS; 2001: speci al i zati onOf "/ >
</ G dph

<G aph>

<Rel ation xsi:type="Rel ati onType" source="#b" target="#a"

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS; 2001: speci al i zati onOf "/ >
</ Graph>

The following example illustrates the use of G- aph DS for describing the graph of relations between two
obj ect s. The following relations are desribed: | ef t and goal O , which means that obj ect A is to the left
of obj ect B, and obj ect A is the goal of obj ect B. Additional examples of the use of the G- aph DS are
given in 3.9.10.3 and 3.10.5.1.1.
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<Moeg7>

<Description xsi:type="SemanticDescriptionType">
<Semanti cs>

<Label >
<Nane> Graph of relations between object A and object B </ Name>
</ Label >
<Semant i cBase xsi:type="0bject Type" id="objectA">
<Label >
<Name> (bj ect A </ Nane>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="0bject Type" id="objectB">
<Label >
<Name> nj ect B </ Nane>
</ Label >
</ Semant i cBase>
<G aph>
<Node i d="nodeA" href="#objectA"/>
<Node i d="nodeB" href="#objectB"/>
<Rel ation type="urn: npeg: npeg7: cs: Spati al Rel ati on€S:22001: | eft"
sour ce="#nodeA" target="#nodeB"/>
<Rel ation type="urn: npeg: npeg7: cs: Senant i cRel ati-onCS: 2001: goal [OF "

sour ce="#nodeA" target="#nodeB"/>
</ Graph>
</ Semant i cs>
<[ Description>

</ Mpgg7>

3.5.7.2 Relation DS

3.5.7.4.1 Relation DS examples

Consider expressing the relation that segment A is to'the left of segment B. This can be expressed
followipg graph, made up of two nodes and one.labéled edge "leftOf". One can write this using the ¢
form of the Rel ati on DS as follows:

as the
xternal

<G aph>

<Node id="nodeAl" idref="segnentA"/>

<[Node i d="nodeBl" i dref="segnentB"/>

<l|-- Edge froma->b -->

<Rel ation type="urn:relation:leftO" source="#nodeA2" target="#nodeB2"/>

</ Gr gph>

Howeyer, the internal(form of the Rel ati on DS may be used to write the relation within the
argument (i.e. "segmentA") as follows:

source

<Vi ddoSegnenti"d="segnment A" >

<Rel atjen/type="urn:relation:leftOf" target="#segnentB"/>

</ Vi deoSegnent >
<Vi dgoSegnent i d="segnmentB"/ >

Both these examples are equivalent to each other and differ only in the syntax used to express the relation.

3.5.7.3 MorphismGraph DS
Information on extraction and use is not provided.

3.5.7.4  Graph relations classification scheme

Information on extraction and use is not provided.
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3.5.7.5 Set and topology relations classification scheme

3.5.7.5.1 BaseRelation CS examples

The following example illustrates the use of the BaseRel ati on CS for describing the following relationship
between collections: di sj oi nt and refi nes, which means that the collections are disjoint and that one
collection refines the other collection.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Miltinedi aCol | ecti onType">
<StructuredCol | ecti on>
<Col l ection id="coll ectionl" xsi:type="ContentCollectionType">
<!-- nore elements here -->
Cottection
<Col l ection id="coll ection2" xsi:type="ContentCollectionType>
<l-- nore elenments here -->
</ Col | ecti on>
<Rel ati onshi ps>
<Node i d="source" href="#collectionl"/>
<Node id="target1" href="#coll ection2"/>
<Rel ation
type="urn: npeg: npeg7: cs: BaseRel ati onCS: 2001: di sj oi nt"
source="#source" target="#targetl"/>
<Rel ati on
type="urn: npeg: npeg7: cs: BaseRel at i-0NCS: 2001: r ef i nes"
sour ce="#sour ce" target="#targetd%/ >
</ Rel at i onshi ps>
</ StructuredCol | ecti on>
</ Mul ti medi aCont ent >
<[|Descri ption>

</ Npeg7>

3.5.8 | Ordering Tools
3.5.8.1 OrderingKey DS

3.5.8.1.1 Ordering Key DS examples

The following example illustrates the” use of the OrderingKey D for describing the ordefing of
Video$egment DS description based;on two elements of the CameraMotion D, the TRACK_LEFT_F eJement
and te ZOOM_IN_F element/In~the first Or deri ngKey DS description, the ordering is based pn the
TRACK _LEFT_F element of the Caner aMoti on D so the shots containing the most amount of "gaction”
would |Jappear first in the ordered list. In the second Or der i ngKey D description, the ordering is baged on
the ZQOM_IN_F element_of the Camer aMbt i on D so the shots containing close-ups would appearf(first in
the ordered list.

<Moeg7>
<Description xsi:type="ContentEntityType">
<O'der i ngKey nane="ActionOrdering" senmantics="The shots containing ngre
action">
<Sel ect or
xpat h="/ Mpeg7/ Descri pti on/ Mul ti medi aCont ent/ Tenpor al Deconposi ti on/
Vi deoSegrent "/ >

<Field

xpat h=" Caner aMot i on/ Caner aMot i onSegnent / Fracti onal Presence@RACK_LEFT_F"/ >
</ Orderi ngKey>
<OrderingKey nane="C ose-up Ordering" semantics="The shots containing
cl ose-up
of a player">
<Sel ect or
xpat h="/ Mpeg7/ Descri pti on/ Mul ti medi aCont ent/ Tenpor al Deconposi ti on/
Vi deoSegnent "/ >
<Field
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xpat h="Caner aMot i on/ Caner aMbt i onSegnent / Fracti onal Presence@OCOM I N F"/ >
</ Orderi ngKey>
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo id="id1">
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PTOML5S</ Medi aDur at i on>
</ Medi aTi ne>
<Tenpor al Deconposi ti on>
<Vi deoSegnent id="id2">
<Medi aTi me>
<Medi aTi nmePoi nt >T00: 00: 00</ Medi aTi nePoi nt >

<IVEdT aDur at 1 on>PTUOMI5S</ VEdT abur at | on>
</ Medi aTi me>
<l-- CaneralMotion descriptor value onmtted -->
</ Vi deoSegnent >
<Vi deoSegnent id="id3">
<Medi aTi nme>
<Medi aTi mePoi nt >T00: 00: 10</ Medi aTi nePoi at.>
<Medi aDur at i on>PTOMLOS</ Medi aDur ati on>
</ Medi aTi me>
<!-- CaneraMtion descriptor value onmtted -->
</ Vi deoSegnent >
<Vi deoSegnent id="id4">
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 20</Vedi aTi nePoi nt >
<Medi aDur at i on>PTOMLOS</ Medi aDur at i on>
</ Medi aTi ne>
<l-- CaneralMotion descrigptor value onmtted -->
</ Vi deoSegnent >
</ Tenpor al Deconposi ti on>
</ Vi deo>
</ Mul t i nedi aCont ent >
</[Description>
</ Mpgg7>

3.5.9 | Affective description
3.5.9.1 Affective DS
3.5.9.1.1 Affective DS examples

The following example demonstrates the use of the Affective DS to describe the story shape of a mov
story ghape represents_the development of a story along time by assigning a score to each scene,

measyres the degree-of "story complication" in that scene. The peaks in the score usually corresp

climaxps in the stery. Figure 3 shows an example of the story shape characterized for a certain action

e. The
which
ond to
movie.
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The ds

scription of the story shape shown in Figure 3 is given as follows:

Story Shape of an Action Movie
1 -
0.75
05
0.25
0 | | | | | | | | | | |
1 21 41 61 81 101 121 141 161 181 201 221
Scene number

Figure 3 - lllustration of the story shape of an action movie.

<Moeg7>
<Pescri

>

t echni que.

<l --

<Affective id="affectivel">

ption xsi:type="ContentEntityType">

Story Shape description by Affective DS.
Note: Story shape is defined in the infoerfative classification sc
identified by "AffectTypeCS".

nenme

<Header xsi:type="Descri pti onMet adat aType">
<Confi dence>0. 85</ Confi dencé>
<Ver si on>1. 0</ Ver si on>
<Comment >
<Fr eeText Annot ati on>
Confidence issneasured using a certain statistical

Not i ceabl eyexperi nental conditions are used to descri be
the creatiron information.
</ FreeTextAnnot at i on>
</ Comrent >
<Privateldentifier>exanpl el</Privateldentifier>
<Cr eat.or>
<Rol e href="urn: npeg: cs: Af f ect BasedCont ent Anal ysi sCS: 2001"
<Nane>experi nent al Subj ect </ Nane>
</ Rol e>
<Agent xsi:type="Organi zati onType">
<Name>N. Uni v. </ Nane>
</ Agent >
</ Creator>

Cront nr
Ot

TTtTOoOT

<Rol e href="urn: npeg: cs: Af f ect BasedCont ent Anal ysi sCS: 2001" >
<Name>or gani zer </ Nane>
</ Rol e>
<Agent xsi:type="PersonType">
<Nane>
<G venName>Yoshi aki </ G venName>
<Fam | yNanme>Shi bat a</ Fani | yName>
</ Name>
</ Agent >
</ Creator >
<CreationLocation>
<Regi on>j p</ Regi on>
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<Adm ni strativeUni t >Tokyo</ Adni ni strati veUnit>
</ CreationLocati on>
<CreationTi me>1999-09- 12T13: 45: 00+09: 00</ Creati onTi ne>
<| nst rument >
<Tool >
<Name>Semant i cScor eMet hod</ Nanme>
</ Tool >
</l nstrunent >
</ Header >
<Type href="urn: npeg: cs: Af f ect TypeCS: 2001" >
<Nane>st or yShape</ Nane>
</ Type>
<Score idref="scenel">0.00360117</ Scor e>
<Score 1 dref =-sceneZ" >0. U0/720234<7 Scor e>
<l-- : -->
<Score idref="scene222">0. 825006</ Scor e>
</ Affective>
<l--
Descri ption of Audi oVi sual Segnent Decomnposition

-->
<Mul ti medi aCont ent xsi:type="Audi oVi sual Type" >
<Audi oVi sual id="program' nedi aTi neBase="./ Medi aLécat or"
medi aTi neUni t =" PTLIN3OF" >
<Medi aLocat or >

<Medi aUri >ht t p: / / wwww. npeg. or g/ cont ent s/ TheMaskOf Zor'r 0. npg</ Medi aUri >
</ Medi aLocat or >
<l-- 0.0 .. 7669.5 sec for "programh -->
<Medi aTi ne>
<Medi aRel Ti nePoi nt >PT0S</ MedinaRel Ti nePoi nt >
<I-- <Medi aRel Ti nePoi nt >PTOS</ Medi aRel Ti nrePoint> -->
<Medi aDur at i on>PT2H7M49S5N10F</ Medi aDur at i on>
</ Medi aTi ne>
<!-- Deconposition into,scenes -->
<Tenpor al Deconposi ti on>
<Audi oVi sual Segnent’ i d="scenel" >
<l-- 0.0 ...48.9 sec for "scenel" -->
<Medi aTi me>
<Medi aRel Ti mePoi nt >PT0S</ Medi aRel Ti nePoi nt >
<MEdi* aDur at i on>PT48S9N10F</ Medi aDur at i on>
</ Médj~aTi ne>
</ Audi‘oVi sual Segnment >
<AudiioVi sual Segnent id="scene2">
<l-- 48.9 .. 81.0 sec for "scene2" -->
<Medi aTi nme>
<Medi aRel Ti nePoi nt >PT48S9N10F</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT32S1N10F</ Medi aDur ati on>
</ Medi aTi ne>
</ Audi oVi sual Segment >

<l-- 1 -->

Audi-oMisual Segrept—id="scene222 ' =
<l-- 7639.8 .. 7669.5 sec for "scene222" -->
<Medi aTi nme>

<Medi aRel Ti mePoi nt >PT2H7ML9S8N10F</ Medi aRel Ti nePoi nt >
<Medi aDur ati on>PT29S3501N5000F</ Medi aDur ati on>
</ Medi aTi ne>
</ Audi oVi sual Segnment >
</ Tenpor al Deconposi ti on>
</ Audi oVi sual >
</ Mul t i nedi aCont ent >
</ Descri ption>

</ Mpeg7>
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This description consists of two parts:

1. The instance of Af f ecti ve DS with the Descri pti onMet adat a DS as a header, where each
affective value is associated with a sub-segment (scene) by referencing its identifier (i d") using
thei dr ef attribute.

2. The hierarchical decomposition of the movie. The AV segment representing the entire movie
("program™) is decomposed into 222 sub-segments called "scenes".

The "storyShape" is specified in the Type element by referencing a term defined in the informative Affective
Type Classification Scheme (See Annex A). The information included in the Descri pti onMet adat a
header indicates that the scores were obtained from students in N Univ. based on the Semantic Score
Method. Note that the value of the Conf i dence element in the Header is 0.85, indicating that the score was
obtained using a method that can provide a reliability for the score. In this case, the score is actually a
i i v v ' tistical

Another example of using the Af f ect i ve DS is to describe the affective response to the events’and pbjects
depicted in a soccer game video. Suppose that the video contains a goal event, where a goalkeeper "A" fails
to capfure a slow ball kicked by a forward "B", resulting in losing a point for "A’s" team’yThe objeqts, the
goalkdeper "A" and the forward "B", may be described using the Semant i cPer son ©OS? Because a| fan of
"B’s" ttam may feel angrier towards the goalkeeper, who fails to catch such an easy_ball, than towards the
forwarfl who kicks the ball, his/her affective response to the object descriptions can be represented as;

<Affgctive>

<Type href="Affect TypeCS: 2001" >

<Nane> anger </ Name>

<|Type>

<$core idref="Coal keeper-i d">0. 8</ Scor e>
<$core idref="Forward-id">0.2</Score>

</ Af flecti ve>

In thig description, "Goal keeper-i d" and "Forward- i d" reference the goalkeeper and the fprward
descriptions respectively, which are assumed to have<been described elsewhere.

3.5.9.1.2 Affective DS extraction

The Al f ective DS does not impose any extraction method of the score. In other words, the Af f ecti ve
DS carn be used to describe any kind of audience’s affective information on multimedia content as long|as it is
represented as a set of scores of relative intensity. For readers’ convenience, however, a coyple of
extraction methods are introduced in.this subclause.

3.5.9.1.2.1 Semantic Score Method

The Semantic Score Methed [TakahashiO0-1] is a well-defined subjective evaluation of video based on
Freytap's theory [Freitag98,\Laurel93]. This method can be used to extract the story shape of video coptent.

3.5.9.1.2.1.1 Freytag's'Triangle

Gustay Freytag,<a-German critic and playwright, suggested in 1863 that the action of a play could be
represented graphically when the pattern of emotional tension created in its audience was evaluated| Since
tension typically rises during the course of a play until the climax of the action and falls thereafter, he
modeledhis’ pattern in a triangle form, referred to as “Freytag’s Triangle” shown in Figure 4. In this|figure,
the leff side of the triangle indicates the rising action that leads up to a climax or turning point while the right
side of the triangle is the falling action that happens from the climax to the conclusion. The horizontal axis of
the graph is time; the vertical axis is complication. According to Brenda Laurel [Laurel93], the complication
axis of the Freytag's triangle represents the informational attributes of each dramatic incident. An incident
that raises questions is part of the rising action, which increases complication, while one that answers
guestions is part of falling action, resulting in decreasing the complication, i.e., resolution.

© ISO/IEC 2002 — Al rights reserved 59



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

a. Introduction

b. Rise

c. Climax

d. Return or fall
e. Catastrophe

e

Complication

incident is defined as the cumulative sum of the degree of complication for all incidents precedipg this
incidemt, representing the net intensity of complication for this incident. Note that because of a fradtal-like
property of a play where whole story is composed of several sub-stories that can.be further divid¢d into
variou$ dramatic incidents, the shape of a practical play is characterized in mofe-irregular and jagge(d form

In ordér to help readers’ understanding, an example from [Laurel93] is €eproduced. Assume the following
backgfound situation: a group of strangers have been invited by an\ ‘anonymous person to spepd the
weekend in a remote mansion. During the night, one member of the-greup (Brown) has disappeared.|Some
of the|remaining characters are gathered in the drawing room expressing concern and alarm. The butler
(Jameg) enters and announces that Brown has been found. The)following are conversations made pmong
those people.

James: I'm afraid | have some rather shocking news:
Smith: Spit it out, man.

Nancy: Yes, can’'t you see my nerves are<absolutely shot? If you have any information at all, you
must give it to us at once.

James: It's about Mr. Brown.

Smith: Well?

James: We've just found him-on the beach.

Smith: Thank heavens,/Then he’s all right.

James: I'm afraid net, sir.

Smith: What's that?

James: Actually; he’s quite dead, sir.

Nancy: Good God! What happened?

James.-He appears to have drowned.

Smith: That's absurd, man. Brown was a first-class swimmer.

The intermationhal-components+raised-inthe-above-dialo
oHRateha-ceRpoeReRtstatseathteabdove-aia

a-are-summarized ac-
1Hogafre-stiihaHZzeaas:

James has shocking news.
The news concerns Brown.
Brown has been found.
Brown is dead.

Brown has drowned.

Brown was a good swimmer.

Then, each component is evaluated based on the degree of complication (between 0 and +/-1). Possible
scoring result is shown in Table 7.

60 © ISO/IEC 2002 — Al rights reserved


https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

Table 7 - Complication/Resolution based evaluation

Informational Component Degree of Complication | Cumulative Complication
a. James has shocking news. +0.4 0.4
b. The news concerns Brown. +0.5 0.9
¢. Brown has been found. -0.7 0.2
d. Brown is dead. +0.9 1.1
e. Brown has drowned. -0.4 0.7
f. Brown was a good swimmer. +0.8 15

In thig table, the component ¢ and e are evaluated as negative complication (resolution). The [former
providgs an answer to the puzzle that “Brown had disappeared”, while the latter gives an answer|to the
questipn that “how Brown died” raised in the component d. The third column in the tablé¢)denotes the
cumulative sum of the degree of complication from the component a. Assume that each ce@mponent in the
table i$ a dramatic incident occurring sequentially. Then, since the degree of complication{evaluated gt each
incident indicates the increase of complication at each incident, the cumulative complication in th¢ table
reflect the net complication at each moment resulting from preceding incidents since the initial one. The
cumulative complication is then used to visualize the story shape for the dialog as:shown in Figure 5.

2

a b c d e «

15¢ q

1A

Dramatic I ncident

Complication
—

Figure 5 - The story'shape for the dialog example.

3.5.9.1.2.1.2 Semantic Score Method

Based| on the Freytag’'s play analysis;'@ subjective evaluation method for storied video, called “Semantic
Score Method”, is proposed [TakahashiO0-1]. According to Brenda Laurel [Laurel93], an implicit assumption
was nmade in the Freytag analysis~that there is a direct relationship between what we know abgut the
dramalic incident and how we feel about it. The method, however, mainly focuses on the former aspegt, i.e.,
the method is developed asvan analytical tool for a subjective video evaluation. In short, the evaluatgrs are
asked|to give a positivey(negative) value to each pre-determined scene according to the degree of
complication (resolution) they perceived. The evaluators are expected to interpret what happens in thel scene
and analyze dramatic.incidents involved in the scene in order to characterize the scene with a single value
(called Semantic<Score) from the complication/resolution viewpoint.

In order to obtain reliable data from general audiences, it is useful to provide the following items as
suppottingtools of the method [TakahashiO1]:

¢ Instruction video and booklet

e Test material (target movie)
e Specially designed score sheet

The instruction video and booklet are used to explain the purpose of the evaluation, the evaluation procedure
and the evaluation criterion (the complication and the resolution). The instruction video can also include a
concrete evaluation example: A demonstration of the scene scoring using a short storied video provides
evaluators with a common yardstick with which how a certain scene is to be scored. The score is typically
assigned within a range between -5 and 5 by steps of one. If necessary, however, it should be allowed to
score a scene with a fractional value or beyond the range as well.

The test material is a movie whose story shape is to be characterized. Since evaluators are asked to score
scenes one by one, the video should be modified from its original form. For example, by marking the end of
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each scene with the final frame as a still (the scene number superimposed) for a few seconds, evaluators
can recognize each scene easily, resulting in smooth evaluation of the scenes.

One of the issues in the method is the scene definition. A scene is typically defined as a video segment that
has minimum semantics as a story component with monotonic complication or resolution. The boundary
between scenes is identified when a situation is drastically changed. Here, the situation includes time, place,
character, context (e.g. in dialog), particular dramatic incident, and so on. This implies that one scene may
be composed of several shots or that a long shot may be divided into several scenes. For example, when a
long video shot has both the question raising and answering sequentially, the shot should be divided into two
concatenated scenes. Based on the scene definition, one movie is typically divided into 100 - 250 scenes,
resulting in each scene lasting 30 — 60 seconds. The scene length depends on its genre: an action type
movie tends to have shorter scenes while the one regarded as a love story tends to have longer scenes than
other genres.

gure 6
hich is
ed with
e, ie.,
evalugtors can easily recognize where they are evaluating at any moment. In addition, several consg¢cutive
scene$ are grouped to form an episode, the second level story component that can Be-identified yithout
ambigtity. In this score sheet, the boundary of the episode is represented with a thick,solid line. Although the
yardstick evaluators keep in mind may vary during the evaluation, a request to 'keep the consistgncy of
scoring within whole video is often hard to achieve. It is therefore practical to ask’‘evaluators to at leagt keep
the consistency within the episode.
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Movie title - The Mask of Zorro
Name( ) Age( ) Sex(M/F) Ever watched this title? (Y / N)
Comment Examples
Cannot judge Complication/Resolution : ?
Should be divided into sub scenes : /
Should be merged into one scene : +
Episode [Scene Description Duration| Score Comment
1 [Historical Background 63
2 |Somebody is watching through holes 12
3 |They are two boys 10
4 |People are gathering 22
5 [Boys are waiting for Zorro 30
6 [Boys are running out 17
7 | A man looking down to people 19
8 [Men riding horses are coming 29
9 |Rafael and Lewis are discussing political issues 55
I | 10 [Rafael orders to drive boys away 11
11 |Black man takes boys U
12 |The man is Zorro 19
13 |Execution begins 43
14 |Zorro appears and stops the execution 4
15 |Zorro scatters enemies 43
16 [Hidden soldiers are aiming at Zorro 12
17 |Boys defeats the soldiers 32
18 [Zorro thanks boys and gives them‘a pendant 21
19 |Zorro goes to Rafael's place 34
20 [Zorro carves a "Z" at Rafael'sheck 23
21 |Zorro leaves with Tornado 35
22 |Boys are watching thé-pendant 25
23 |Zorro reaches his-hoime 49
24 [Old woman and a baby there 55
25 [A woman netice Zorro's coming back 13
26 |Zorro tells-a story to his daughter 17
27 [Embarrassed to find his wife behind him 77
28 [Esperanza is concerned about Diego's injury 36
29 [Rafael arrives at his home with his soldiers 39
2 307 |Rafael discovers that Zorro is Diego 24

Figure 6 - Score Sheet for the Semantic Score Method.

3.5.9.1.2.1.3 Evaluation Procedure on Semantic Score Method

Using the supporting tools introduced above, typical evaluation procedure based on the Semantic Score
Method can be described as follows:

Instruct evaluators using the instruction video and booklet

Ask evaluators to watch the designated title in a normal fashion.

Ask evaluators to re-watch the test material and to evaluate it using the score sheet.

Ask evaluators to answer some questionnaires and interview.
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It should be noted that it is useful to ask evaluators to watch the assigned title before actual evaluation (Step
2). The reason for this is to let evaluators know the content in advance so that evaluators can evaluate the
titte calmly. What the method aimed at is not an identification of exciting part of a video where evaluators
might lose themselves but to characterize how a story develops. Thus, excitation caused by unexpected
development of a story and/or audiovisual effects should be carefully controlled. In other words, if evaluators
were really excited with watching the title, they might even forget the evaluation itself.

Figure 7 shows a typical example of the story shape for four evaluators based on the Semantic Score
Method. The story shape, called “Semantic Graph” in this method, can be obtained by integrating the
complication/resolution value (given by evaluators) with respect to the story timeline.

CON

INTRODUCTION DEVELOPMENT TURN CLUSIO

complexity

— K H
—H
— S
— Ave-0/2
—— Ave+0 /2
—— Average

2 3 58 888 8585 8 88 d 5
D T B B T B AR B - IR R N N

Figure 7 - Semantic Graph of “THE'MASK OF ZORRO.”

In Figure 7, the vertical axis denotes the accumulated..complication while the horizontal axis is the|scene
numbgr (instead of time stamp of the whole movie).*All data are normalized with respect to their maximum
peak Jalue so that direct comparison among themis available. It is also noted that a whole story is ¢livided
into folr regions based on a conventional Japanése story model known as Ki-Sho-Ten-Ketsu, where Ki, Sho,
Ten and Ketsu correspond to Introduction, Development, Turn, and Conclusion, respectively.

The thjck line in the graph of Figure 7 is obtained by combining the four Semantic Graphs. Note that asimple
averading operation does not work wellin this analysis because there are cases where a scene is scored
with bpth high positive and negativetvalues. Although the case clearly suggests that evaluators regognize
something in the scene, a simpleraveraging operation may diminish the information. For the thick|line in
Figure| 7, a special averaging, is-used [TakahashiOl], where the magnitude and the sign of the combined
score fare determined by averaging the absolute value of the original scores and by taking the mpajority
decisign of them, respectively. With this averaging technique, the dulling of the graph shape gan be
successfully avoided.

3.5.9.1.2.2 Physiological Measurements and Analysis

Other |possible. methods to extract the score for the Affective DS instantiation include the physiglogical
measyrements and analysis.

Recenf -dévelopments of sensor technology and brain science have shown the potential to reveal human
emotiormai—ammdfor mentat—statesthroughphysiotogica measurementamd—amatysis.— T his—suggests that the
physiological approach can be a promising tool for multimedia content evaluation, which provides valuable
information that is hard to detect through other approaches. Specifically, the measurement and analysis of
physiological responses from audience watching multimedia content will characterize the content from the
viewpoint on how audience feels interested and/or excited. Furthermore, since some response may reflect
specific emotions such as happiness, anger, sadness, and so on, it can also describe how the audience’s
emotion changes during his/her watching the content.

Comparing the evaluation method described in the last subclause, the physiological approach has the
following advantages:

Can evaluate a content in real-time,

Can evaluate a content in automatic way with an appropriate apparatus,
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Can obtain information of high-resolution in time for a content such as video and audio.
Furthermore, it is possible to obtain a response that is not consciously influenced by the audience.

In the following, a couple of trials on the movie evaluation using the physiological measurements and
analysis are introduced.

Figure 8 shows time dependent Electromyogram (EMG) signals obtained from three audiences for a certain
scene in “THE MASK OF ZORRO”. The EMG signal is the electrical signal of muscles recorded by an
electromyograph. In this measurement, electrodes are placed on the forehead of audiences, and the voltage
difference between the electrodes is continuously recorded. Hence, when a muscle gives a particular
movement, then the movement is indirectly detected as a change of the electric signal.

As is seen in Figure 8, there is a spike in the EMG signals and, more notably the spikes in the EMG activities
from three audiences coincide. In fact, this is the moment when all audiences smile at the bang sound in the
movie [t ordertoexptaim what frappens T thescerne, two mages are extracted-before—amd—after the bang
sound]and shown under the graph. At the image before the bang sound, Zorro attempted to jump.off a wall
onto h|s waiting horse (see left image). But just before he lands, the horse moves forward and Zoryo epds up
on thg ground. The bang sound occurs at this moment. Since he was supposed to mount the| horse
successfully, he is embarrassed after the bang sound (see right image). Audiences also expected that Zorro
could fnount the horse smoothly, the unexpected happening leads them to smile.

|
1§ H-

EMG Activity

-

“try to ride a horse” “hang” “ amh arr assed”

-

1
igure 8 - Spikes in Electremyogram (EMG) caused by smiling in “THE MASK OF ZORRO.’

As is gemonstrated, the EMG measurement can be used to detect smiles of audiences. Strictly spgaking,
i$ detected is a particular muscle movement at the forehead, and it could happen not only for snile but
also fgr other emotions. Therefore, electromyography is a promising tool to capture some emotions of human

Another example<shown in Figure 9 concerns the highlight scene detection through the analysis ¢f non-
blinking perigds? Video image of audience’s eye is captured and analyzed using image-progessing
technglogy(teextract the eye-blinking points in time. Then non-blinking periods are measured as [a time
differehce’between two eye-blinking points. Figure 9 shows non-blinking periods along the entire magvie. In
the gra e izontat-exd HRE—Over—w he-mrovie—white-the-vert i5Hs non-
blinking period in second. This graph is created as follows: when a non-blinking period is given, then a
regular square whose height (the vertical coordinate) is the same as the period is aligned on the horizontal
period. Hence, the length of non-blinking periods can be easily seen from the graph.

v

According to the graph, it is observed that there are several long periods of non-blinking. The notable point
again is that these long non-blinking periods correspond well to the highlight scenes in the movie. Here, the
highlight scene is defined as the one audience pays special attention to. In order to show what happened at
each highlight scene, an image is extracted from each highlight scene and shown around the graph with an

" "The Mask of Zorro".
© 1998 Global Entertainment Productions GmbH & Co. KG. Courtesy of TriStar Pictures. All Rights Reserved.
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arrow pointing to the corresponding non-blinking period. Simple text annotation was also attached to each
frame to describe the scene.

“wrin the hatfle”

“steal the horse”™ “force himzelf to drinddhe Hyguor™ “ignite the bomb™

Figure 9 - Highlight scenes detected by non-blinking periods in “THE MASK OF ZORRO.” 1

Figure|9 clearly indicates that the detection of non-blinking period can be a tool to identify the highlighf scene
in a mpvie. This is qualitatively explained by the fact that, as a natural property of human being, we tend to
open qur eyes wide without blinking when we wateh something that attracts our attention.

3.5.9.1.3 Affective DS use

The description using the Af f ecti ve ~DS provides high-level information on audience's interpretation as
well ag perception on multimedia content and therefore can be used in various ways. One of the exanples is
given @s a preprocessing for video summary: In the case of story shape for example, one can obtain & video
summary that reflects the storyevelopment. Furthermore, the highlight video summary can be obtaiped by
selectively concatenating high score video segment notably when the Type element takes a value df, e.g.,
"excitdd". The description €an also be used as fundamental data in high-level multimedia content analysis.
For example, since the_patterns of the story shape strongly depends on the genre of audiovisual content, it
may b¢ used to classify.the content into its genre [Takahashi00-2].

In the following, the use of the story shape to analyze a trailer creation [TakahashiO0-3] is demonstrated.

A trailer is a shart movie clip consisting of small pieces of video segment mainly taken from an o¢riginal
movie/ It is~used to advertise a new movie and therefore a trailer often includes a video segment] telop,
narratipn;and so on, that does not appear in the original move in order to enhance its effectiveness. [Strictly
Speak' gra traileris not a so-called-video summarny: itis rare that we can grasp the outline of amovie by just
watching its trailer, but should be attractive enough to make many people feel like to watch the movie.
Although the trailer creation itself is a highly refined artistic work, it is interesting to investigate how a skilled
and talented creator creates an attractive trailer from the viewpoint of video segment selection.

Using the story shape description based on the Semantic Score Method obtained from various movies
together with their originally created trailers, the analysis reveals a strategy on which scenes are to be
chosen for an attractive trailer. Borrowing the conventional Japanese story model, the scene selection
strategy is summarized as follows:

e Introduction (Ki):

Choose both complication and resolution scenes whose absolute Semantic Score are higher
than a given threshold,

Choose scenes at local peaks in the Semantic Graph (story shape) and the following scene,
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e Development (Sho):
Choose complication scenes whose Semantic Score are higher than a given threshold,
Choose scenes at local peaks in the Semantic Graph,

e Turn (Ten):
Same as those in the Development,

e Conclusion (Ketsu):

No scene should be chosen.

In order to simulate a practical trailer creation, further strategy is needed because the scenes used in the
Semantic Score Method typically last for thirty to sixty seconds and thus simply concatenating selected

scenes_gives a long video clip which is too long to be a trailer. A study [Takahashi00-3] reveals the s

on hoy
taken

By as
above

Accor(

resulting trailer can gain more than 60 points compared with an original trailer having 100 points as &

Note t

v to identify a shot within the selected scene. According to the strategy, the following criteria shd
nto consideration:

e Upper body image of main actor/actress

e Whole body image of main actor/actress

e Visual effect (CG, telop, dissolve, etc.)

e Sound effect (climax of BGM, explosion, scream, etc.)
e Speech

e High activity (of visual object and/or camera work)

e Shot length (slow motion more than several seconds)
e Camera zoom-in/out

5igning an appropriate weighting value to each shot within a scene according to the criterig
a shot candidate for a trailer can be determined at eacfrscene.

ing to the evaluation of the simulated trailer created based on the strategy introduced abo

hat the simulated trailer is created only using-video segments in the original movie, i.e., none g

techni

origingdl movie is taken into account. Hence, this result clearly indicates that the strategy introduced
actually reflects a certain essence of an attractive trailer creation. Although it is obvious that a trailer g

ue such as taking special video segments and/or advertising narration that is not included

rategy
uld be

listed

e, the
basis.
f extra
in the
above
reated

in such way cannot overwhelm the one created by a skilled and talented creator, it is expected that this sort

of app
3.5.10
3.5.10

Inform
3.6

3.6.1

This ¢
multim
The to

oach will bring some reference materials that stimulate his/her creativity.
Phonetic description.

1 PhoneticTranscriptionLexicon header

ption on extraction-and use is not provided.
Media description tools

Introdugction

ause sspecifies tools for describing the media features of the coded multimedia data. The

multip

e variations of the original instance. The following tools are specified in this clause:

Table 8 - Overview of Media Information Tools.

coded

edid\data may be available in multiple modalities, formats, coding versions, or as multiple instances.
bls‘defined in this clause allow the description of an original instance of coded multimedia data gnd the

Tool

Functionality

Media

Information Tools Tools for describing the media-specific information of the multimedia data.
The Medi al nf or mati on DS is centered around an identifier for the content

entity and a set of coding parameters grouped into profiles.
The different Medi aProfil e DS instances allow the description of

profiles.

Medi al denti fication DS allows the description of the content entity.

different sets of coding parameters values available for different coding

The

the
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3.6.2

Media information tools

3.6.2.1 Medialnformation DS
Information on extraction and use is not provided.

3.6.2.2 Medialdentification D
Information on extraction and use is not provided.

3.6.2.3 MediaProfile DS
Information on extraction and use is not provided.

3.6.2.4
Inform
3.6.2.5
Inform
3.6.2.6
Inform
3.6.2.7
Inform
3.6.2.8
3.6.2.8

The fo
video.
profile
audio

belong

—NtedtaFormat D
ation on extraction and use is not provided.

MediaTranscodingHints D

ation on extraction and use is not provided.
Media Quality D

ation on extraction and use is not provided.
Medialnstance DS

ation on extraction and use is not provided.
Media information examples

.1 Medialnformation DS examples

lowing example shows the use of Medi al nf or mat i,ofi DS for describing the media informatig
The content is identified as corresponding to "natutal™content from the video domain. A single
is described, which identifies the medium as "CDB-, the visual coding format as "MPEG-1 Vide
coding format as "MPEG-1 Audio." Furthermore, two instances of the content are describe
ing to a CD collection, and another provided‘@n-line.

n for a
media
0", the
d, one

<Mpeg

<[

typed

hr ef 5

7>
Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Medi al nf or mat\-on i d="news1_nedi a" >
<Medi al dent’'i fi cati on>
<Enti-tyldentifier organizati on="MPEG'
" MPEG/ Cont ent Sett.d" >
npeg7_content : newsl
</Entityldentifier>
<Vi deoDomai n
"urn: npegnpeg7: cs: Vi deoDonai nCS: 2001: 1. 2" >
<Nane xm : | ang="en" >Nat ur al </ Nane>
</ Vi deoDomai n>
</ Medi al denti fi cati on>

<Medi aProfil e>

<Medi aFor mat >

<Cont ent href="urn: npeg: npeg7: cs: Cont ent CS: 2001: 2" >
<Nane xm : | ang="en" >audi ovi sual </ Nanme>

</ Cont ent >

<Medi um hr ef ="ur n: npeg: npeg7: cs: Medi unCs: 2001: 1. 1" >
<Nane xn : | ang="en" >CD</ Name>

</ Medi une

<Fi | eFor mat

hr ef =" ur n: npeg: npeg7: cs: Fi | eFor mat CS: 2001: 3" >

<Name xm : | ang="en" >npeg</ Nane>
</ Fi | eFor mat >
<Fi | eSi ze>666478608</ Fi | eSi ze>
<Vi sual Codi ng>
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<For mat

hr ef =" urn: npeg: npeg7: cs: Vi sual Codi ngFor mat CS: 2001: 1"
col or Donmai n="col or" >
<Nanme xnl:|lang="en">MPEG 1 Vi deo</ Nane>
</ For nat >
<Pi xel aspectRati 0="0.75" bitsPer="8"/>
<Frane hei ght="288" wi dt h="352" rate="25"/>
</ Vi sual Codi ng>
<Audi oCodi ng>
<For mat

hr ef =" urn: npeg: npeg7: cs: Audi oCodi ngFor mat CS: 2001: 3" >
<Nanme xm .1 ang="en SVPEG I Audi 0/ Nane>
</ For mat >
<Audi oChannel s front="3" rear="2" |fe="1">6
</ Audi oChannel s>
</ Audi oCodi ng>
</ Medi aFor mat >
<Medi aTranscodi ngHi nts difficulty="0.562789">
<Mot i onHi nt >
<Mbti onRange xLeft="15" xRi ght="45* yDown="15"

yUp="[15"/ >
</ Mot i onH nt >
</ Medi aTr anscodi ngHi nt s>
<Medi aQual i ty>
<Qual ityRating type="objective">
<Rat i ngVal ue>40. 05</ Rat.i hgVal ue>
<Rati ngSchene styl e="hi gherBetter"

hilef ="urn: npeg: npeg7: cs: Qual i t yRat i ngScheneCs: 2001: 2. 3" >
<Nane xnl:l@ang="en" >PSNR_Y</ Nane>
</ Rat i ngScherne>
</ Qual i t yRat i.ng>
<Rat i ngl nf or mat i onLocat or
href =" Measurenment/PicQuality/quality. htm"/>
<Per cept_i\bl eDef ect s>
<Viisual Def ects
hr ef =" ur n: npeg: npeg7: cs: Vi sual Def ect sCS: 2001: 3" >
<Nare xnl:|ang="en">Edge noi se</ Nane>
</ Vi sual Def ect s>
</ Per cepti bl eDef ect s>
<[‘Medi aQual i ty>
<Medi al nstance i d="mp7csl17newsl" >
<l nstancel dentifier organizati on="MEG'
type="MPEG/Cont ent Set | d"> npeg7_17/ newsl
</Instanceldentifier>
<LocationDescription> newsl. npg in Content Set CD 17
</ Locati onDescri pti on>
</ Medi al nst ance>

oo revvo =T

<l nstancel dentifier organizati on="MEG'
t ype=" MPEG/Cont ent Set OnLi nel d"> npeg7/content 17/ news1
</l nstancel dentifier>
<Medi aLocat or >
<Medi aUri >
htt p: // www. npeg. or g/ npeg7/ contentset/ 17/ newsl. nmpg
</ Medi aUri >
</ Medi aLocat or >
</ Medi al nst ance>
</ Medi aProfil e>
</ Medi al nf or mat i on>
</ Vi deo>
</ Mul t i nedi aCont ent >
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</ Descri ption>
</ Mpeg7>

3.6.2.8.2 ColorSampling D examples

The following example shows the use of the Col or Sanpl i ng D for describing the following progressive
sampling: YCbCr 4:4:4, where all samples co-sited.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Medi al nf or mat i on>
<VEdi aldentiiicatlon>
<Entityldentifier organizati on="MPEG'
t ypeq" MPEG/Cont ent Set | d" >
npeg7_content : newsl
</Entityldentifier>
</ Medi al denti ficati on>
<Medi aProfil e>
<Medi aFor nat >
<Cont ent hr ef =" MPEG/Cont ent CS" >
<Nanme>audi ovi sual </ Nane>
</ Cont ent >
<Vi sual Codi ng>
<Col or Sampl i ng>
<Lattice w dt h="720""“hei ght ="486"/ >
<Fi el d tenporal Order="0" positional Order="0">
<Conponent >
<Nane>Ldum*nance</ Nane>
<Of f sety horizontal ="0.0" vertical ="0.0"|/>
<Perivod horizontal ="1.0" vertical ="1.0"|/>
</ Conpenent >
<Caopponent >
<Nane>Chr om nanceBl uebi f f er ence</ Nane>
<Cffset horizontal ="0.0" vertical ="0.0"|/>
<Period horizontal ="1.0" vertical ="1.0"|/>
</ Conponent >
<Conponent >
<Nane>Chr omi nanceRedDi f f er ence</ Nane>
<Cffset horizontal ="0.0" vertical ="0.0"|/>
<Period horizontal ="1.0" vertical ="1.0"|/>
</ Conponent >
</ Fi el d>
</ Col or Sanpl i ng>
</ Vi sual Codi ng>
</ Medi aFor mat >
</ Medi aProfil e>
</ Medi al nf or mat i on>
</ Vi deo>
</ Myt rediaContent>
</ Descri ption>
</ Mpeg7>

The following example shows the use of the Col or Sanpl i ng D for describing the following MPEG-2
interlaced sampling: YCbCr 4:2:2, which is illustrated in Figure 10.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Medi al nf or mati on>
<Medi al denti fi cati on>
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<Entityldentifier organizati on="MPEG'
t ype=" MPEG/Cont ent Set | d" >
npeg7_content: newsl
</Entityldentifier>
</ Medi al denti fi cati on>
<Medi aProfil e>
<Medi aFor mat >
<Cont ent hr ef =" MPEG/Cont ent CS: 2001" >
<Nane>audi ovi sual </ Name>
</ Cont ent >
<Vi sual Codi ng>
<Col or Sanpl i ng>
<Lattice w dth="720" hei ght="486"/>
<Freld tenporalrder="0°_positronalder= 0 >
<Conponent >
<Nanme>Lum nance</ Nane>
<Of fset horizontal ="0.0" vertical="0.0"|/>
<Peri od horizontal ="1.0" vertical="2.0"|/>
</ Conponent >
<Conponent >
<Name>Chr onm nanceBl ueDi f f erence</ Nanme>
<Of fset horizontal ="0. 08 ~vertical ="0.0"|/>
<Peri od horizontal ="2.0" vertical ="2.0"|/>
</ Conponent >
<Conponent >
<Name>Chr om nanceRedDi f f er ence</ Nane>
<Offset horizontal ="0.0" vertical ="0.0"|/>
<Peri od horizonhtal ="2.0" vertical ="2.0"|/>
</ Conponent >,

</ Fi el d>
<Fi el d tenporal O der="1" positional Oder="1">
<Conponént >

<Nane>Lunm nance</ Nane>
<&ff set horizontal ="0.0" vertical ="1.0"|/>
<Period horizontal ="1.0" vertical ="2.0"/>
<['‘Conponent >
<Conponent >
<Nane>Chr om nanceBl uebi f f er ence</ Nane>
<Cffset horizontal ="0.0" vertical ="1.0"|/>
<Period horizontal ="2.0" vertical ="2.0"|/>
</ Conponent >
<Conponent >
<Nane>Chr omi nanceRedDi f f er ence</ Nane>
<Cffset horizontal ="0.0" vertical ="1.0"|/>
<Peri od horizontal ="2.0" vertical ="2.0"/>
</ Conponent >
</ Fi el d>
</ Col or Sanpl i ng>
</ Vi sual Codi ng>
</ Medi aFor nat >

[ MediaProfile~
</ Medi al nf ormati on>
</ Vi deo>

</ Mul ti nedi aCont ent >
</ Description>

</ Mpeg7>
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Figurg
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x Chrominance

2 inteflaced color sampling YCbCr 4:2:2).

The fq
interla

llowing example shows the use of the Col or Sanpl i ng D for describing¢the following M
ced sampling: YCbCr 4:2:0, which is illustrated in Figure 11.

10 - lllustration of the siting of luminance and chrominance samples for 4:2:2 data{i.e., MPEG-

PEG-2

<Mpeg

<[

7>
Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Medi al nf or mati on>
<Medi al dent i fi cation>
<Entityldentifier organizatilon="MEG

t ypeq" MPEG/Cont ent Set | d" >
npeg7_content: newsl
</Entityldentifier>
</ Medi al dentificati on>
<Medi aProfil e>
<Medi aFor mat >
<Cont ent href =" MPEG/Cont ent CS: 2001" >
<Nanmex&audi ovi sual </ Nane>
</ Cont ent*>
<Vi sual-Codi ng>
<Col or Sanpl i ng>
<Lattice hei ght="720" wi dt h="486"/>
<Fi el d tenporal Order="0" positional Oder="0">
<Conponent >
<Nane>Luni nance</ Nane>
<Of fset horizontal ="0.0" vertical ="0.0"|/>
<Period horizontal ="1.0" vertical ="2.0"|/>
</ Conponent >
<Conponent >
<Nane>Chr om nanceBl uebDi f f er ence</ Nane>
<Offset horizontal ="0.0" vertical ="0.5"|/>
<Period horizontal ="2.0" vertical="4.0"/>
</ Conponent >
<Conponent >
<Nane>Chr omi nanceRedDi f f er ence</ Nane>
<Offset horizontal ="0.0" vertical="0.5"/>
<Period horizontal ="2.0" vertical="4.0"/>
</ Conponent >
</ Fi el d>
<Fi el d tenporal Order="1" positional Order="1">
<Conponent >
<Nanme>Lum nance</ Nane>
<Offset horizontal ="0.0" vertical="1.0"/>
<Peri od horizontal ="1.0" vertical ="2.0"/>
</ Conponent >
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<Conponent >

<Name>Chr onm nanceBl ueDi f f er ence</ Nanme>
<Cf fset horizontal ="0.0"

<Peri od hori zont al

</ Conponent >
<Conponent >

="2.0"

vertical ="2.5"/>

="4.0"/>

<Name>Chr om nanceRedDi f f er ence</ Nane>
<Cf fset horizontal ="0.0"

<Peri od hori zont al

</ Conponent >
</ Fi el d>
</ Col or Sanpl i ng>
</ Vi sual Codi ng>

="4.0"

vertical ="2.5"/>

="2.0"/>

< VEdI aFor mat >
</ Medi aProfil e>
</ Medi al nf ormati on>
</ Vi deo>
</ Mul ti nedi aCont ent >
<[|Descri ption>

</ Npeg7>
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Figurg 11  lllustration of the siting of luminance and chrominance samples for 4:2:0 data (i.e., MPEG-

2 inter|laced color sampling YCbCr 4:2:0).

3.7 Creation and production description tools

3.7.1 Introduction

This clause specifies tools for describing information about the creation and production of multimedia
content. The creation information is related to the multimedia content and is typically not depicted in the
multimedia content. As a result, the creation information is typically not extracted from the multimedia content

itself. The following tools are specified in this clause:

Table 9 - Overview of Creation and Production Tools

Tool Function

Creation and Production | Tools for describing the creation and production of the multimedia content.
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Tools

The Creati onl nfornmati on DS is composed of one Cr eati on DS, zero
orone Cl assification DS, and zero or more Rel at edMVat eri al
The Creation DS contains description tools for author generated
information about the creation process. The C assification
contains the description tools for classifying the multimedia content using
classification ~ schemes  and also  subjective  reviews.
Rel at edvat eri al DS contains the description tools that allow the
description of additional material that is related to the multimedia content.

DSs.

DS

The

3.7.2 Creation information tools

3.7.2. Creationinformation DS
Informption on extraction and use is not provided.
3.7.2.2 Creation DS
Informption on extraction and use is not provided.
3.7.2.3 Classification DS
Informption on extraction and use is not provided.
3.7.2.4 RelatedMaterial DS
Informption on extraction and use is not provided.
3.7.2.5 CreationInformation examples
3.7.2.3.1 Creationinformation DS examples
The following example shows the use of Creationlnformation DS for describing the cfeation
informftion for a video.
<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="VideoType">
<Vi deo>
<Creationlnformation~id="newsl creation">
<Creation>
<Title xm~lang="es">Tel edi ari o (segunda edicio6n)</Titl ¢>
<Title. xnm:lang="en" type="popul ar">Afternoon news</Title>
<Title(xm :lang="es" type="popul ar">Noticias de |a
tardgd</Titl e>
<Abstract >
<Fr eeText Annot ati on>
The tri)al about the ki dnapping of Segundo Marey started this
nmor nibhg. Short interview with Segundo Marey after the end of the
fir'st session.
</ Fr eeText Annot at i on>
<Struct uredAnnot ati on>
<Who>
<Nanme>Segundo Mar ey</ Nane>
</ \VNho>
</ St ruct ur edAnnot ati on>
</ Abstract >
<Cr eat or >
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: ANCHOR" >
<Narme xm : | ang="en" >Anchor man</ Nanme>
</ Rol e>
<Agent xsi:type="PersonType">
<Nanme>
<G venNanme>Ana</ G venNane>
<Fani | yNanme>Bl anco</ Fami | yName>
</ Name>
</ Agent >
</ Cr eat or >
74 © ISO/IEC 2002 — Al rights reserved



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

<Cr eat i onCoor di nat es>
<Locati on>
<Narme xm : I ang="es" >Pi rul i </ Name>
<Regi on>es</ Regi on>
<Adm ni strati veUnit >Madri d</ Adm ni strati veUnit>
</ Locati on>
<Dat e>
<Ti nePoi nt >1998- 10- 03T14: 13+01: 00</ Ti nePoi nt >
</ Dat e>
</ Creat i onCoor di nat es>
<Creati onTool >
<Tool >
<Nane>Vi deo Caner a</ Name>

<[ Tool >
<Setting nane="zooni value="1.5"/>
<Setting nane="aperture" val ue="35"/>
</ CreationTool >
</ Creation>
<C assification>
<Form hr ef =" ur n: npeg: npeg7: cs: For mat CS: 200%;-1) 1" >
<Nane xm :lang="en">Bul | eti n</ Nanme>
</ For e
<CGenre href="urn: npeg: npeg7: cs: Cont ent' CS: 2001: 1. 3. 1" >
<Name xm :lang="en">Dai |y news<//Name>
</ Genr e>
<Pur pose href ="urn: mpeg: npeg7: cs: hntenti onCS: 2001: 2. 1" >
<Nane xm :lang="en">Pure informati on</ Name>
</ Pur pose>
<Language type="ori gi nal " >es</ Language>
<Rel ease dat e="1998-06- 16721: 30+01: 00" >
<Regi on>es</ Regi on>
</ Rel ease>
<Par ent al Gui dance>
<Par ent al Rat i.ng

hilef =" urn: npeg: npeg7: cs: MPAAParent al Rat i ngCs: 2001: G'/ >
<Regi on>€s</ Regi on>
</ Par ent al-@ui dance>
<Medi aRevirew>
<Rati ng>
<Rat i ngVal ue>10</ Rat i ngVal ue>
<Rati ngSchene best="10" worst="1"
styl g="hi gherBetter'">
<Nanme>Over al | </ Nane>
</ Rati ngSchene>
</ Rati ng>
</ Medi aRevi ew>
<Medi aRevi ew>
<Fr eeText Revi ew xm : | ang="en">I nteresti ng News t oday
</ FreeText Revi ew>

EroaTavt Ravi aw vrd - | ana—"ac" Sl ntaracantac nNnati ~1 o¢
=—ee+ext+=eVH-eWwxxH—rahg S —H—ereSsaiteS—hoHH-e61asS
</ Fr eeText Revi ew>

<Revi ewRef er ence>
<Di ssem nat i onFor mat

href ="urn: npeg: npeg7: cs: Di ssem nati onFor nat CS: 2001: 4" >
<Nare xnl:|ang="en">I nt er net </ Nane>
</ Di sseni nati onFor mat >
<Medi aLocat or >
<Medi aUri >htt p://tvmagazi ne. conx/ Medi aUri >
</ Medi aLocat or >
</ Revi ewRef er ence>
</ Medi aRevi ew>
</ assification>

oy.
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<Rel at edMat eri al >
<Di ssem nat i onFor nat

hr ef =" ur n: npeg: npeg7: cs: Di sseni nati onFor mat CS: 2001: 4"/ >

<Mat eri al Type>
<Nane xm : |l ang="en">Broadcaster Wb Page</ Nane>
</ Materi al Type>
<Medi aLocat or >
<Medi aUri >htt p: //ww. rtve. es</ Medi aUri >
</ Medi aLocat or >
</ Rel at edMat eri al >
</ Creationl nformation>
</ Vi deo>
</ Mul t i nedi aCont ent >

<

</ Npeg7>

Descri ption>

3.7.2.5
In the

contert includes dubbed audio tracks in French and Spanish.

.2 Additional language description examples

following example, the original spoken audio of the multimedia content is in English; howev

<Credtionl nformati on>

<l-- |rore elements here -->
<@l assification>
<Language type="ori gi nal ">en</ Language>
<Language type="dubbed" >es</ Language>
<Language type="dubbed" >fr </ Language>
</|d assification>
</ Crdati onl nformati on>
The fojllowing example is a description of a program broadeasted by a French TV station. The intervigw was
originglly done in Spanish and dubbed to English for@ program produced and broadcasted in England. After
dubbir]g, the Spanish can still be heard in the baegkground. The interview was bought by the French TV
station}, which added subtitles in French for its broadcast.
<Credti onl nf or mat i on>
<l-- |rore elements here -->
<Cl assi fication>
<Language type="dubbed">en</Language>
<Language type="background">es</ Language>
<Capti onLangauge (chosed="f al se">fr </ Capti onLanguage>
<[|d assification>
</ Crdati onl nf or mat i_.on>

3.8 Usage description tools

3.8.1

This ¢
tools 4

Introduction

ausé_specifies tools describing information about the usage of the multimedia content. The following

re specified in this clause:

Table 10 - Overview of Usage Information Tools.

Tool

Functionality

Usage

Tools Tools for describing the usage of the multimedia content. The Usagel nf or mat i on
DS include a Rights D, zero or one Financial Results D, and several
Avai l abil ity DSs and associated UsageRecord DSs.

The Ri ghts D contains references to rights holders in order to obtain rights
information. The Fi nanci al Results D contains the description of costs and
incomes generated by the multimedia content. The Avai | abil ity DS describes
the details about the availability of the multimedia content for usage. The
UsageRecord DS describes the details pertaining to the usage of the multimedia
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content.

It is important to note that the Usagelnformation DS description will
incorporated new descriptions each time the multimedia content is used (e.g,
UsageRecord DS, I ncome in Fi nanci al Results D), or when there are new
ways to access to the multimedia content (Avai | abi l ity DS).

3.8.2 Usage information tools

3.8.2.1 Usagelnformation DS

Information on extraction and use is not provided.

3.8.2.73 Rightsdatatype

Informption on extraction and use is not provided.

3.8.2.3 Financial datatype

Informption on extraction and use is not provided.
3.8.2.4 Availability DS

Informption on extraction and use is not provided.
3.8.2.5 UsageRecord DS

Informption on extraction and use is not provided.

3.8.2.4 Usage information examples

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoTyp€">

<Vi deo>
<Usagel nformati on i d="newsl.usage">
<Ri ght s>
<Ri ght sl D or gani zati on="TVE" type="TVECopyR ghtslD'>
tve: 19980618:td2
</ Ri ght sl D>
</ Ri ght s>

<Fi nanci al Resul t s>
<Accountl tem currency="EUR' val ue="423. 46" >
<Cost Type>
<Name>Tot al for production</Name>
</ Cost Type>
</l‘Account | t e
<Account |l tem currency="EUR"' val ue="200">
<Cost Type>
<Nanme>Br oadcast </ Name>
</ Cost Type>
</ Account | t en
<Account |l tem currency="EUR"' val ue="600">
<l nconeType>
</ I ncomeType>
</ Account | t en
</ Fi nanci al Resul t s>
<Availability id="live _newsl">
<I nstanceRef idref="onlinenmp7csl7news1"/>
<Di ssem nati on>
<For mat

L AL
I TNATTT

hr ef =" ur n: npeg: npeg7: cs: Di ssem nat i onFor nat CS: 2001: 4" >
<Name xm : | ang="en">I nt er net </ Name>
</ For mat >
<Locati on>
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<Regi on>es</ Regi on>
</ Locati on>
</ Di sseni nati on>
<Fi nanci al >
<Accountltem currency="EUR" val ue="1">
<Cost Type>
<Nane>Pay- per - vi ew pri ce</ Nane>
</ Cost Type>
</ Accountltenp
</ Fi nanci al >
<Avail abilityPeriod type="payPerUse">
<Ti mePoi nt >1998- 06- 16T21: 00+01: 00</ Ti mePoi nt >
<Dur at i on>PT30Mk/ Dur ati on>
<TAvaiTabiTTtyPeriod>
</ Avail ability>
<Availability id="repeated newsl">
<InstanceRef href="http://ww.rtve. es/ 19980616/td2.\npeg’/>
<Di ssem nati on>
<For mat

hilef =" urn: npeg: npeg7: cs: Di ssem nat i onFor nat CS: 2001: 1" >
<Nanme>Terrestri al </ Name>
</ For mat >
<Di ssemi nat or >
<Rol e
hr ef 4" ur n: npeg: npeg7: cs: Rol eCS: 2001: PUBLI SHER'/ >
<Agent xsi:type="Organizdati onType" >
<Nane>Di scovery Channel </ Nane>
</ Agent >
</ Di ssem nat or >
<Locati on>
<Regi on>es</ Regivon>
</ Locati on>
</ Di sseni nati on>
<Avail abi |l i tyPeriod type="repeat">
<Ti mePoi nt>1998- 06- 16T21: 30+01: 00</ Ti mePoi nt >
</ Avai | abi | i\tyPeri od>
</ Avai | abi | i tey>
<UsageRecord>
<Avaid@abilityRef idref="live_newsl"/>
<Audi ence>245747</ Audi ence>
<Fi panci al >
<Account | tem currency="EUR" val ue="1">
<Ef f ecti veDat €>1998- 06- 16</ Ef f ect i veDat e>
<l nconeType>
<Nane>l ncone for pay-per-view |live access</ Nafe>
</ 1 nconeType>
</ Accountltenp
</ Fi nanci al >
</ UsageRecor d>
L Usagelnformations=
</ Vi deo>
</ Mul t i nedi aCont ent >
</ Descri ption>

</ Mpeg7>

3.9 Structure description tools

3.9.1 Introduction

This clause specifies tools for describing the structure of multimedia content. These tools describe the
following:

e Images and spatial regions of images and video frames;
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Video, temporal segments, and spatio-temporal segments of video;
Audio and temporal segments of audio;

Audio-visual content and spatio-temporal segments of AV content;
Multimedia content and segments of multimedia content;

Visual text in images or video;

Video mosaics;

Edited video and segments of edited video;

Structure description example

Figure
examp

video Into two video segments is described using the Vi deoSegnent Tenpor al Deconpositilon D

12 shows an example of the use of the structure description tools for describing a video,
le, the video is described using the Vi deoSegnent DS (top). The temporal decompasition

In this
of the

S. The

specific attributes of the different video segments are described using the segment attribute description tools.

The fa
DS, Mg

to describe the attributes of the video segment on the left: Text Annot ati on ‘dat at ype, Medi

dat at
segmg

LS O

Example

- TextAr
- Media
- Motion

eationinformation

9D
n Y ~
pdialnformation
agelnformation @

L)
notation EQ = ~
ime
Activity @ 1
- Visuallpescriptor ‘

llowing tools are used to describe the attributes of the whole video (top): Cr eati~onl nf or m
di al nformati on DS, Usagel nformati on DS, and Sermanti ¢ DS. The following tools ar

ype, MotionActivity D, and other visual Ds. The following tools aredUsed to describe the
nt on the right: Text Annot ati on dat at ype, Spati oTenpor al Mask D, and other visual Ds

VideoSegment
.
v 9
~

VideoSegment

ple attributes:

mantics

VideoSegment
TemporalDecomposition

ttributes:

o

/ VideoSegment \ VideoSegment
/ SpatioTemporalDecomposition / \SpatioTem poralDecomposition

=

ingRegion ! MovingRegion f v o MovingRegion
. ’

v .
/ Example attributes:
v—

= TextAnnotation

- SpatioTemporalMask
“ ,, - ParametricMotion
before - VisualDescriptor

TemporalRelation:

pti on
e used
aTi e

video

Figure 12 - lllustration of the description of a video segment using tools for describing the structure

of mul

3.9.2

timedia content.

Base segment description tools

3.9.21 Segment DS

Information on extraction and use is not provided.
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3.9.2.2 Base segment decomposition tools

Information on extraction and use is not provided.
3.9.3 Segment attribute description tools
3.9.31.1 MaskD

Information on extraction and use is not provided.
3.9.3.1.2 SpatialMask D

3.9.3.1.2.1 SpatialMask D examples

The following example illustrates the use of the Spati al Mask D for describing the spatial mask that
consists of three spatially connected sub-regions. Each sub-region is described using a polygon that denotes
its boundary.

<Spat|i al Mask>
<$ubRegi on>
<Pol ygon>
<Coords npeg7:dim"2 5"> 5 25 10 20 15 15 10 10 5 15 </@Qords>
</ Pol ygon>
</ SubRegi on>
<$ubRegi on>
<Pol ygon>
<Coords npeg7:dinmE"2 6"> 7 24 15 24 20 27 18 25,15 22 7 22 </ Coor (s>
</ Pol ygon>
</ SubRegi on>
<$ubRegi on>
<Pol ygon>
<Coords npeg7:dinm"2 4"> 7 30 15 30,1525 7 25</ Coords>
</ Pol ygon>
</ SubRegi on>
</ Spdti al Mask>

3.9.3.1.3 TemporalMask D

3.9.3.1.3.1 TemporalMask D examples

The fdllowing example illustrates the use of the Tenpor al Mask D for describing the temporal magk that
consisfs of two temporally connected™“sub-intervals. Each sub-interval is described using a medip time
description (time point and duration) that denotes its boundaries in time.

<Tenpgor al Mask>
<$ubl nt erval >
<Medi aTi nePoeint{ >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i;on>PT6M</ Medi aDur ati on>
</ Subl nt er vah>
<$ubl nt er val>
<Medi(ali nmePoi nt >T00: 07: 00</ Medi aTi nePoi nt >
<MediaDur at i on>PT3M</ Medi aDur at i on>
</|Sublnt er val >
</ Tenpoeral Mask>

3.9.3.1.4 SpatioTemporalMask D

3.9.3.1.4.1 SpatioTemporalMask D examples

The following example illustrates the use of the Spat i oTenpor al Mask D for describing a spatio-temporal
mask comprised of two spatio-temporal sub-regions. Each sub-region is described by trajectories of the
representative points of a reference region using a spatio-temporal locator description.

<Spat i oTenpor al Mask>
<SubRegi on>
<Fi gureTraj ectory type="rectangle">
<Medi aTi me>
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<Medi aTi nePoi nt >T00: 00: 15</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1ML5S</ Medi aDur at i on>
</ Medi aTi ne>

<Vertex><!-- nore elenents here --></Vertex>
<Vertex><!-- nore el ements here --></Vertex>
<Vertex><!-- nore el ements here --></Vertex>
<!-- nore elenents here -->

</ Fi gureTraj ectory>
</ SubRegi on>
<SubRegi on>
<FigureTrajectory type="ellipse">
<Medi aTi me>
<Medi aTi mePoi nt >T00: 14: 00</ Medi aTi mePoi nt >

<VEdT abDur at 1 on>PTIM/ S/ NVEdT aDur at i1 on>
</ Medi aTi me>

<Vertex><!-- nore elements here --></Vertex>
<Vertex><!-- nore elements here --></Vertex>
<Vertex><!-- nore elenents here --></Vertex>
<l-- nore elenents here -->

</ FigureTraj ectory>
</ SubRegi on>
</ Spdti oTenpor al Mask>

3.9.3.15 MediaSpaceMask D
3.9.3.1.5.1 MediaSpaceMask D examples

The fdllowing example illustrates the use of the Medi aSpaceMask D for describing a media space

consisfing of two sub-intervals from the media stream shown in Figure 13.

mask

<MedilaSpaceMask>

<$ubl nterval offset="105" |ength="34"/,>
<$ubl nterval offset="167" | ength="50"0>

</ Medi aSpaceMask>

|Iength 34 | length 50

l

origin
offsst 105 offset 167

Figure 13 - Example of a media space mask.

3.9.3.1.6 ,SceneGraphMask D

3.9.3.1.6,1” SceneGraphMask D examples

The following example illustrates the use of the SceneG aphMask D for describing a scene graph mask

comprised of two sub-graphs (#1 and #21) from the scene graph shown in Figure 14.

<SceneG aphMask>
<SubGr aphNun®1</ SubG aphNun
<SubG aphNun»21</ SubGr aphNun»
</ SceneGr aphMask>
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3.9.3.1

3.9.3.1

The fo
group
conter
stroke

SubGraphNum 0

> @
| % SubGraphNum 21

SubGraphNum 1

o 4

.7 OrderedGroupDataSetMask D
.7.1 OrderedGroupDataSetMask D example

lowing example illustrates the use of the Or der edG oupDat aSet Mask D for déseribing an d
data set mask consisting of two sub-intervals as shown in Figure 15. This¢example organiz
t by grouping ink strokes into ordered group data sets. Each ordered group data set consistg
5 to form the component layer, and each stroke consists of ink data points4e-form the unit layer.

rdered
es ink
of ink

<Or dg
<
start

<{
start

</Od

redG oupDat aSet Mask>
bubl nt erval setRef="http://ww..[deno. st k#1" start Conponent ="0"
Unit="0"

endConponent =" 0" endUnit="U"/>
bubl nt erval setRef="http://ww..[deno. st k#Set¢ N~ st art Conponent ="1"
Unit="0"

endConponent =" 1" endUni t =" V.3
er edG oupDat aSet Mask>

3.9.3.2

0

Ink strokes are grouped into sets.

Unit (ink data point)

Figure 15 - Example of an ordered group mask.

MatchingHint D

3.9.3.2.1 MatchingHint D examples

The following example illustrates the use of the Mat chi ngHi nt D for describing relative importance values
to the several instances of visual description toolsina Sti | | Regi on DS description.

<Stil

| Regi on id="1M3001">

<Mat chi ngHi nt reliability="0.900000">

</

<Hi nt val ue="0. 455" xpath="../../../ColorStructure"/>

<Hi nt val ue="0.265" xpath="../../../Dom nant Col or"/>

<Hi nt val ue="0.280" xpath="../../../HonogeneousTexture"/>
Mat chi ngHi nt >

<Vi sual Descri ptor xsi:type="Dom nant Col or Type" >
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<l-- nore elenments here -->

</ Vi sual Descri pt or>

<Vi sual Descri ptor xsi:type="Col or StructureType">
<l-- nore elenments here -->

</ Vi sual Descri pt or>

<Vi sual Descri ptor xsi:type="HonegeneousTextureType">

<!-- nore elenents here -->
</ Vi sual Descri pt or>
<!-- nore elenents here -->

</ Still Regi on>

Mat chi ngHi nt D descriptions can be generated and updated continuously by user's feedback. The

rellabl ty Uf thC ;IIIPUItClI 1T VG:UCQ IIICly V(lly dCPCIIdIIIH \WJN} hUVV thC VG:UCD havc II‘.‘JCCII updatcd. rUI TA]
matching hint values learned from a large number of feedback sessions from reliable experts will have
reliabiljty.

3.9.3.4.2 MatchingHint D extraction

There Jis no limitation in the extraction methods for the MatchingHint D. But the automatie'extraction n
by relgvance feedback can work well on extracting the values of the DS. Relevance/eedback is a feq
from a user regarding what is relevant and/or irrelevant results from a given"retrieval output.
subclause, the automatic extraction method for MatchingHints is described.

The MatchingHints can be automatically extracted using the learning algorithm based on the clu
informption where similar data are grouped together. This clustering infofmation can be given by a

mple,
higher

nethod
pdback
In this

stering
service

provider or can be built-up by user’s relevance feedback. By using the-extracted MatchingHints, the ri;[rieval

system can retrieve similar data even which is not used in the MatchignHint training. The descrip
classifles the data in the same cluster better has the higher hint valug”and the descriptor which misclg
the data in different clusters into the same cluster has the lowerhint value. The hint value can be |
continliously if there are more feedbacks. To prevent wrong-learning from the wrong feedback, the re
factor pescribing how reliable the hint values are is used. Afnather words, the reliability describes how
the cufrent hint values are. The reliability becomes high.when there are frequent feedbacks from the
experts. The higher the reliability is, the less a feedbackyaffects the current hint value.

The equation of the learning MatchingHint D value-féllows as:

€
new — R[ Vvt+ . c
R+& R+&
O<=g <=1

W, :the matchng hints. currently stored in an image (or a part of a video).

W, : the matchinghints caculated from feedback

W, :updated matching hints of animage (or a part of a video).

R : curtents Reliability of the matching hints.

e :effect’'value of a user giving relevance feedback

The system calculates matching hints with the feedback, and updates and stores matching hints of an
(or a part of a vide0). Updating matching hints (W,e,) are based on the matching hints (W,) currently st
the impage (or the/part of a video) and the matching hints (W.) derived from feedback, as shown in the

equatipn. In"the equation, updated matching hint (W) is affected by W, and W, in proportion to the
reliability(and the effect value. In other words, the updated matching hint (W) is more affected by W

r that
ssifies
parned
iability
stable
known

image
bred in
above
current
. when

the rellabilibis higher and more affected by \W._when the effect value is higher-The effect value e
7 beJ T J T 9 T T

s high

when the user giving feedback is the expert authorized, but generally, it is fixed as a constant.

The matching hints W, can be calculated by the following equation from the feedback. If feedback is a

relevant image, then a matching hint of a descriptor becomes higher when the similarity calculated usi

ng this

descriptor is high. On the contrary, in the case of an irrelevant image, a matching hint of a descriptor

becomes higher when the distance calculated using this descriptor is high.
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if (FI is relevant image) then

W, =a Sim(RI,FI)

else if (FI is irrelevant image) then
W, =a Dist,(RI,FI)

W, : the matching hint for the descriptor k

a :normalization coefficient

Sim(RI, FI) : similarity between RI, FI using the descriptor k
Dist(RI, FI) : distance between RI, FI using the descriptor k
RI : reference image

EL - feedback imngn

Reliab
and cd

3.9.3.3

3.9.3.3

The fg
AV se
footba
and "1
values|
Point

In the
"Team
within
the sa
"seg2(
Audid

ntinuous increase of performance by learning
Riew=f(Roa+eo(Increase Term+a))
Increase Term=(Precision(t)-Precision(t-1))
Rpew : Nnew updated reliability
R : current reliability
e :effect coefficient
a : constant value
Precision(t) : the precision calculated from feedback at the time t
Precision(t-1) : the precision calculated from feedback at the time t-1

f(): normalizing function
PointOfView D

.1 PointOfView D examples

llowing examples illustrate the use of the PointOfview D for describing the relative imports
gments given a specific viewpoint.-lnthese examples, the AV segments belong to the vidg
| game between Team A and Team:B. The PointOfView D describes the viewpoints of "Te
eam B". In this example, it is*assumed that the content creator assigned the relative impqg
to the AV segments manually- using an authoring tool. The examples show the description
Ofview D inthe nestedfotm and in the separated form, respectively.

first example, the description contains several PointOfView D descriptions with the same vig

A". The importancé:values of the PointOfview D descriptions with viewpoint "Team A" in
the AudioVisualSegment DS descriptions with ids "seg1", "seg2", ..., "seg20", ... can be comj
me is true within the AudioVisualSegment DS descriptions with ids of "seg1 2", "seg2 |
2", .... However, the importance values of PointOfview D descriptions across the two
VisualSegment DS descriptions cannot be compared because they are of different scope.

lity is updated by the following equation. The reliability becomes high when there is frequent feeLdback

nce of
o of a
am A"
rtance
of the

wpoint
cluded
pared;
sets of

<!-- |Descpiption of PointOfView D: nested form -->
<MpedA>
<Descriptiom xsiTtype=tCorntentEntityType
<MultimediaContent xsi:type="AudioVisualType">
<AudioVisual>
<TemporalDecomposition>
<AudioVisualSegment id="FootBallGame">
<TemporalDecomposition>
<AudioVisualSegment id="segl">
<PointOfView viewpoint="Team A">
<Importance>
<Value>0.3</Value>
</Importance>
</PointOfView>
<PointOfView viewpoint="Team B">
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<I npor t ance>
<Val ue>0. 7</ Val ue>
</l nport ance>
</ Poi nt O Vi ew>
</ Audi oVi sual Segnment >
<Audi oVi sual Segnent id="seg2">
<Poi nt Of Vi ew vi ewpoi nt =" Team A" >
<I npor t ance>
<Val ue>0. 5</ Val ue>
</ | nport ance>
</ Poi nt O Vi ew>
</ Audi oVi sual Segnment >
<l-- nore elenments here -->

<AUdi OVi sual Segnent 1 d=" seg20 >
<Poi nt Of Vi ew vi ewpoi nt =" Team A" >
<l nportance>
<Val ue>0. 8</ Val ue>
</l nport ance>
</ Poi nt O Vi ew>
<Poi nt Of Vi ew vi ewpoi nt =" Team B" >
<l nportance>
<Val ue>0. 2</ Val ue>
</l nport ance>
</ Poi nt O Vi ew>
</ Audi oVi sual Segnment >
<!-- nore elenments here -->
</ Tenpor al Deconposi ti on>
<Tenpor al Deconposi ti on>
<Audi oVi sual Segnent id='segl_2">
<Poi nt Of Vi ew vi ewpoj*nt =" Team A" >
<l nportance>
<Val ue>0."3</ Val ue>
</ | nport ance>
</ Poi nt O Vi-ew>
</ Audi oVi sual*Segnment >
<Audi oVi sual'Segnent id="seg2 2">
<Poi nt"\Of Vi ew vi ewpoi nt =" Team A" >
<| npor t ance>
<Val ue>0. 5</ Val ue>
</l nport ance>
</ Poi nt O Vi ew>
</ Audi oVi sual Segnment >
<l-- nore elenments here -->
<Audi oVi sual Segnent id="seg20_2">
<Poi nt O Vi ew vi ewpoi nt =" Team A" >
<l nportance>
<Val ue>0. 8</ Val ue>
</l nport ance>
</ Poi nt O Vi ew>
</ Audi oVi sual Segnment >

1 mra alamantce hara >~
</ Tenpor al Deconposi ti on>
</ Audi oVi sual Segment >
</ Tenpor al Deconposi ti on>
</ Audi oVi sual >
</ Mul ti nmedi aCont ent >
</ Descri ption>
</ Mpeg7>

In the second example, the scope of each Poi nt Of Vi ew D description is each description itself.

<Moeg7>
<Description xsi:type="ContentEntityType">
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<Mul ti medi aCont ent xsi :type="Audi oVi sual Type" >
<Audi oVi sual >
<Tenpor al Decomnposi ti on>
<Audi oVi sual Segnent i d="Foot Bal | Gane" >
<l-- Description of PointOView D. separated form-->
<Poi nt OF Vi ew vi ewpoi nt =" Team A" >
<l nportance>
<Val ue>0. 3</ Val ue>
<Segment Ref href ="#segl"/>
</ | nportance>
<l nportance>
<Val ue>0. 5</ Val ue>
<Segment Ref href ="#seg2"/ >
<JTnportance>
<!-- nore elenents here -->
<l nportance>
<Val ue>0. 8</ Val ue>
<Segment Ref href ="#seg20"/>
</ | mport ance>
<!-- nore elenents here -->
</ Poi nt O Vi ew>
<Poi nt OF Vi ew vi ewpoi nt =" Team B" >
<Il nmpor t ance>
<Val ue>0. 7</ Val ue>
<Segnent Ref href ="#segl"/>
</ | nportance>
<!-- nore elenments here --=
<I nmpor t ance>
<Val ue>0. 2</ Val ue>
<Segnent Ref href =*#seg20"/ >
</ | nportance>

<!-- nore el ementschere -->
</ Poi nt O Vi ew>
<!-- DescriptionQf AV segnent tree -->

<Tenpor al Deconposi ti on>
<Audi oVi sual'Segnent id="segl">
<l-- qore elenents here -->
</ Audi eVi sual Segment >
<Audi oVi sual Segnent i d="seg2">

<t-- nore elenents here -->
</;Audi oVi sual Segnent >
<I-- nore elenents here -->
<Audi oVi sual Segnent id="seg20">
<!-- nore elenents here -->
</ Audi oVi sual Segnment >
<!-- nore elenents here -->

</ Tenpor al Deconposi ti on>
</ Audi oVi sual Segment >
</ Tenpor al Deconposi ti on>
</ Audi oVi sual >
A Mu-H-redi-aCont-ent=
</ Descri ption>
</ Mpeg7>

3.9.3.3.2 PointOfView D use

The PointOfView D is a tool that allows generating a scalable summary dynamically. A scalable summary
consists of the segments that have user’s preferred viewpoints. To achieve scalability of summary, the
relative importance value and corresponding viewpoint is attached to each segment, and the segment
filtering engine of the PointOfView D descriptions selects segments in order of high importance value for
each viewpoint until the total time of summary becomes user’'s demanding time period. The PointOfView D
consists of the relative importance of segments and a specific viewpoint that is the axis of the relative
importance.
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The PointOfView D can be used to summarize multimedia content dynamically from the combination of the
viewpoint(s) and the duration which user or agent or system required. The functionality of segment filtering,
which can be enabled by PointOfView D, can be used as a preprocessor for the Summarization DS to make
summary descriptions. The PointOfView D can also be used for scalable multimedia distribution by
generating different multimedia presentations that consist of the filtered (preferred) segments, which can be
adapted to the different capabilities of the client terminals, network conditions or user preferences, and so
on.

A generic usage model is depicted in Figure 16 below, where a segment filter takes media description
including PointOfView descriptions embedded in (or associated with) Segments as input and user
preferences and generates a filtered output containing media or summary description that consists of
preferred segments that fit personal preference.

MPEG-7 MPEG-7
Media Description Segment ‘ Media Description
including Filter including
PointOfViews Preferred Segments
embedded in
(associated with) H or
Segments i
¥ MPEG-7
N Y Summary Description

User Preference
Descriptions

Figure 16 - A generic usage model for PgintOfView D descriptions.

3.9.4 | Visual segment description tools
3.94.1 StillRegion DS
3.9.4.1.1 StillRegion DS examples

The following example illustrates the use of the'Sti | | Regi on DS for describing the image shown in|Figure
17. Various attributes of the image such.as the location, annotation, and color are described using the
followipg tools, respectively: Medi aLocat or dat at ype, the Text Annotati on datatype, apd the
Scal gbl eCol or D (defined in ISQ/IEC 15938-3).

OYS

Figure 17 - Example of an image showing two people shaking hands. The image is described using
the StillRegion DS.

<Still Regi on>
<Medi alLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Text Annot ati on>
<Fr eeText Annot ati on> Al ex shakes hands wi th Ana </ FreeText Annot ati on>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type" nuntX¥ Coeff="16"
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</
</ Sti

nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
Vi sual Descri pt or >
I I Regi on>

3.9.4.1.2 StillRegion DS extraction

Still regions cab be the result of a spatial segmentation or a spatial decomposition methods. This may be
done automatically or by hand, based on semantics criteria or not. Several techniques are reported in
Special issue on Object Based Video Coding and Description, 1999, Hermann et al., 1999. Note that this
kind of analysis tools have been extensively studied in the framework of the MPEG-4 standard. Some
examples are described in Kim et al.,, 1999, Hermann et al., 1999, Salembier and Marqués, 1999. This

subcla

1se describes one example proposed in Salembier and Marqués, 1999

The e
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indicates the mean gray level value. The algorithm merges the four regions in three steps.

traction of individual spatial or temporal regions and their organization within a tree structute
as a hierarchical segmentation problem also known as a partition tree creation. The s

to produce an initial partition with a rather high level of details. Depending on-the’ nature
nt tree, this initial segmentation can be a shot detection algorithm (for VideoSegment DS) or a
ntation following a color homogeneity criterion (for StillRegion DS). The second:step is the crea
ry Partition Tree. Combining the segments (VideoSegment or StillRegion DSs).created in the firg
ary Partition Tree defines the set of segments to be indexed and encodes their similarity with th
inary tree. Finally, the third step restructures the binary tree into _an“arbitrary tree. Althou
Ich can be used for many types of segments, the following descriptionassumes still regions.

—»  Segmentation P Binary Partition »{ Tree'structuring —»
Tree Creation

AV materia Partition BPT Segment Tree

Figure 18 - Outline of segment tree creation.

st step is rather classical (see Special issue 0n”Object Based Video Coding and Description
b reference herein for example). The secondstep of the Segment tree creation is the computati
Partition Tree. Each node of the tree represents connected components in space (regions
of the tree represent the regions  defined by the initial segmentation step. The remaining
PNt segments that are obtained by mierging segments represented by the children. This represe

can be
rategy

ted here involves three steps illustrated in Figure 18: the first step is a conventional segmentatjon. Its

of the
spatial
ition of
t step,
e help
gh the

1999,
bn of a
). The
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ntation

be considered as a compromise(between representation accuracy and processing efficiency. |

hilable for its creation and.it' conveys enough information about segment similarity to construct t
he Binary Partition Tree should be created in such a way that the most "useful" segmer

r of cases, is tgcreate the tree by keeping track of the merging steps performed by a segme
'm based on merging. This information is called the merging sequence. The process is illustr
19. The original partition involves four regions. The regions are indicated by a letter and the 1

Sible merging of initial segments are not represented in the tree. Only the most "useful” merginI steps

ndeed,

presented. However, the main’advantage of the binary tree representation is that efficient techniques

e final
ts are

ented. This issue ean* be application dependent. However, a possible solution, suitable for & large

ntation
ated in
umber
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Figure 19 - Example of Binary Partition Tree creation with a region merging algorithm,

D generate the tree: in a first stage, regions are merged using a color homogeneity, eriterion, whe
homogeneity criterion is used in the second stage. Figure 20 presents anJexample of a
n Tree created with color and motion criteria for the Foreman sequence. fhe nodes appearing

on as the face and helmet are represented by a single node (B)/n\the tree.

20 - Examples of creation ,of-the Binary Partition Tree with color and motion homog
.

rmore, additional information about previous processing or detection algorithms can also be |
ite the tree in a more-fobust way. For instance, an object mask can be used to impose constraj

ented as a single node in the resulting tree. In Figure 21 the nodes corresponding to the back
etwo foreground objects are represented by squares. The three sub-trees further decompos

object

Mo etermentary Tegions.
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ate the Binary Partition Tree, the merging algorithm may use several homogeneity criteria based on
el features. For example, if the image belongs to a sequence of images, motion, information ¢an be

reas a
Binary
in the

part of the tree as white circles correspond to the color criterion, whereas\the dark squares corrg¢spond
motion criterion. As can be seen, the process starts with a color criterion and then, when a givep Peak
to Noise Ratio (PSNR) is reached, it changes to the motion criterion, Regions that are homoge¢neous

eneity

sed to
nts on

rging algorithm jn‘such a way that the object itself is represented as a single node in the tree. Typical
les of such algefithms are face, skin, character or foreground object detection. An example is
ted in Figure~21. Assume for example that the original Children sequence has been analyzed go that
of the two,foreground objects are available. If the merging algorithm is constrained to merge regions
each .mask before dealing with remaining regions, the region of support of each mask will be

hjround
e each
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Figure 21 - Example of partition tree creation with restriction imposed with object masks.

0 decide if a node must appear in the final tree can be based on the variation of seg
eneity. A segment is kept in the final tree if the homogeneity variation between’itself and its ps

mple of simplified and restructured tree is shown in Figure 22.

M&\r.%i”

Figure 22 - Example ofiréstructured tree.

Still region decomposition tools

.1 Still region decompaosition tools examples

The f

Still|Regi on DS for describing the spatial decomposition of the image in Figure 17 into two still 1
shown| in Figure 23. In this examplej_the still region with i d = "AlexAnaSR" corresponds to the full
from which two still regions, i d ='AlexSR" and i d = "AnaSR" are generated by spatial segmentation.

examp]
In this
two st
region
region

llowing example illustrates the use “of the Still Regi onSpati al Deconpositi on DS

le, each still region segment, i d = "AlexSR", and i d = "AnaSR", correspond to a person in the

SiillRegion

90

Still Region

/ \ SpatialDe compo sition

Still Region StliRegion

Figure 23 - Example of the spatial decomposition of an image into two still regions.

irpose of the third and last step of the algorithm is to restructure the Binary Partition [Tree into an
'y tree that shall reflect more clearly the image structure. To this end, nodes that have‘been cregted by
ary merging process but do not convey any relevant information should be removed. The cfiterion

ments
rent is

Irthermore, techniques pruning the tree can be used since not all regions”may have to be desgribed.
a specific GUI can also be designed to manually modify the tree to keep.the useful sets of segments.

in the

egions

image
In this
mage.

example, the segment.decomposition has gaps (gaps = true) but no overlaps (over | ap = fals¢). The
Il regions are spatially connected. The Text Annnot ati on describes an annotation of each still
The Scal abl €Col or D (defined in ISO/IEC 15938-3) describes the contour shape of each still
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<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="I1mgeType">
<I mage>
<Spati al Deconpositi on gap="true" overlap="fal se">
<Still Region id="Al exSR"'>
<Text Annot at i on>
<Fr eeText Annot ati on> Al ex </ FreeText Annot ati on>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type"
numOf Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
< Visual Descriptor>
</ Still Region>
<Still Region id="AnaSR'>
<Text Annot at i on>
<Fr eeText Annot ati on> Ana </ FreeText Annot at i en>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type’

nunmOf|Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>12345678901234%5 6 </Coeff>

</ Vi sual Descri pt or >
</ Still Region>
</ Spat i al Deconposi ti on>
</l mage>
</ Mul ti nedi aCont ent >
<[|Description>

</ Npeg7>

3.9.4.3 ImageText DS
3.9.4.3.1 ImageText DS examples

The following example illustrates the use of the | nageText DS for describing the image text of thelimage
shown| in Figure 24. The image contains.One instance of scene image text ("Cherie, je suis la") ahd two
instan¢es of superimposed image text, ("En direct du stade DE-KUIP Rotterdam Jean-Francois DEVELEY"
and "Nous allons assister a un matchifantastique").

scene text
CHERIE 4-
JE SUIS LA
superimposed text
\» En direct du N 4 supe rimpo sed texi
stade DE-KUIP (captions)
Ro tter dam Jean -Francois DEV ELEY

Nous allons assister aun match fan tastique ‘{

Figure 24 - Example of an image that contains image text.
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<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="I1nmgeType">
<I mage>
<Spati al Deconpositi on gap="true" overlap="fal se">
<Still Regi on xsi:type="ImageText Type" textType="scene">
<Spati al Locat or >
<!-- nore elenents here -->
</ Spati al Locat or >
<Text xm:lang="fr"> Cherie, je suis la </Text>
</ Still Regi on>
<StillRegion xsi:type="]1nmageText Type" textType="superinpased"
font Si ze="40" font Type="Arial">
<Spati al Locat or >
<l-- nore elenments here -->
</ Spati al Locat or >
<Text xnm:lang="fr">
En direct du state DE-KU P Rotterdam Jean-Francojs DEVELEY

</ Text >
</ Still Regi on>
<Still Region xsi:type="1nmageText Type" textIype="superinposqd"
font Si ze="30" font Type="Ti mes New Roman">
<Spati al Locat or >
<l-- nore elenments here -->
</ Spati al Locat or >
<Text xnml:lang="fr">
Nous al lons assister a umymatch fantasti que </ Text>
</ Still Region>
</ Spat i al Deconposi ti on>
</ 1 mage>
</ Mul ti medi aCont ent >
<[ Description>
</ Mpeg7>

3.9.4.4 Mosaic DS
3.9.4.41 Mosaic DS examples

The foJlowing example illustrates-the use of the Mbsai ¢ DS for describing the mosaic of a video segment.

<Mosdi c>

<If-- Affine nodels>"'Center of Source -->

<War pi ngPar am-nodel Type="6"
sour ceSequenceW dt h="352"
sour ceSequenceHei ght =" 288"
xOffset="2" yOffset="7"
XOrigin="176" yOrigin="144">

<Medi aTi nePoi nt> <!-- nore el enents here --> </ Medi aTi nePoi nt >
<Mbti onParan> 0.0 0.0 0.0 0.0 0.0 0.0 </ Moti onParane
Medi—atrrePotrnt H—-mre—etenents—there—— HvediatrrePornt
<MbtionParam> -3.60 0.73 0.03 0.01 0.01 0.51 </ Mti onPar ant
<!— nore elenents here -->
</ War pi ngPar an®
</ Mbsai c>

A mosaic allows the representation and visualization of a video segment using a single image. This
functionality can also be provided by key frames. However, a mosaic contains more visual information than a
key frame (e.g., motion warping parameters), but is not suitable for all kinds of shots (e.g., shots with rapidly
changing background). Thus, mosaics and key frames serve complementary functions. Mosaics can also be
useful for performing searching of video segments. Image features can be extracted from the mosaic image
to describe the features of the video segment. Moreover, since the Mbsai ¢ DS extends the Sti |l | Regi on
DS, the Still Regi onSpati al Deconposition DS can be used to describe the decomposition of a
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mosaic into still regions, each of which can be described individually. The warping information an also be
used for summarizing the video segment since it describes the global motion in the segment. The mosaics
may also be useful for video editing since the mosaics can be easily manipulated, using common image
processing tools, and then resconstructing the video segment from the manipulated mosaic image.

3.9.4.4.2 Mosaic DS extraction

It is very important to be able to construct good mosaics even from video shots that are not pre-segmented,
videos with lots of free moving objects and videos where motion is large and subsequent frames therefore
are largely disaligned. Thus a very stable and robust algorithm is important for handling these situations. The
algorithm described below is described in detail in Wallin et al., 2000. Below a brief description is given.

As input to a mosaic algorithm is a set of video frames and as the final output there is the resulting mosaic
image of these frames. Generally, the mosaicing procedure can be divided into two main parts. First the set
of frames-havete-be-alghed-with-each-other—and-thentollowsthe-constructionolthemoesate-wherethe data

is merged into one single image.

The mierging can be done with several criteria, for instance averaging of the frame data or pasting with the
latest frame. But before the merging can be done, alignment of the frames has to be performed, gnd the
methof of alignment is critical for the quality and robustness of the algorithm.

The aim when developing a mosaic construction method has been to make an algorithm' that is robyst and
reliable, well prepared to deal with unsegmented video containing free-moving objects and large| frame
disalighment. In order to achieve this, the algorithm is based on minimization of an error measure for the
alignment of the frames.

This alignment process between frames is described in detail in 4.5.3 in the ‘cantext of the Parametric Motion
Descriptor. When all frames have been aligned, the mosaic can be constructed by merging the data ffom all
frameg into the same reference system. Generally in the entire algorithm) if masks are present, only data that
are nof masked out is used in the calculations.

3.9.4.15 StillRegion3D DS

Informption on extraction and use is not provided.

3.9.4.4 3D still region decomposition tools

Informption on extraction and use is not provided.

3.9.44 VideoSegment DS

3.9.4.4.1 VideoSegment DS examples

The following examples illustrate the use-of the Vi deoSegnent DS for describing the video shown in

Figure[ 12. In this example, the video segment i d ="RootVS" represents the full video. The Medi pTi e
descrilpes the time information_for the segment. The GoFGoPCol or D (defined in ISO/IEC 195938-3)
descrilpes the color information of the video segment.

<Vi dgoSegnent i d="Ropt VS" >
<Medi aTi me>
<Medi aTirePoi nt >T00: 00: 00</ Medi aTi mePoi nt >
<Medi aDurat i on>PT1M30S</ Medi aDur ati on>
</ Medi aTi_ne>
<Vi sualDescri pt or xsi:type="GoFGoPCol or Type" aggregati on="Average">
<Seal abl eCol or nuntX Coef f="16" nuntf Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or>
</ Vi deoSegnent >

3.9.4.7.2 VideoSegment DS extraction

Video segments can be the result of a temporal segmentation methods. This may be done automatically or
by hand, based on semantics or other criteria. An overview of temporal segmentation can be found in
Special issue on Object Based Video Coding and Description, 1999, Hanjalic and Zhang, 1999, and
Salembier and Marqués, 1999. This subclause describes an automatic method for detecting scene changes
(Meng et al., 1995) in MPEG-2 streams, which results in the temporal segmentation of video sequences into
scenes.
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This scene change detection algorithm is formed based on the statistical characteristics of the DCT DC
coefficient values and motion vectors in the MPEG-2 bitstream. First, the algorithm detects candidate scene
change on I, P, and B-frames separately, and dissolved editing effects. Then, a final decision is made to
select the true scene changes. The overall scene change detection algorithm has five stages: minimal
decoding, parsing, statistical detection, and decision stages; these five stages are described below. Figure
25 shows the block diagram of each stage.
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Figure 25 - The Block diagram of the scene change detectionjalgorithm.

e Minimal Decoding Stage: The MPEG bitstream is partially decoded t0 gbtain motion vectors and the
DCT DCs.

e Pdrsing Stage: The motion vectors in B, and P frames are counted;_the DCT DC coefficients in P frames
ar¢ reconstructed.

e Statistical Stage:

Compute R p, the ratio of intra coded blocks and forward motion vectors in P-frames.
Compute R b, the ratio of backward and forward motion vectors in B-frames.
Compute R f, the ratio of forward and backward motion vectors in B-frames.
Compute the variance of DCT DC coeffiCients of the luminance in | and P frames.

e Ddtection Stage:

Detect R p peaks in P frames and-mark them as candidate scene change frames.
Detect R b peaks in B frames and mark them as candidate scene change frames.

Detect R f peaks in B-frames. Detect all |Ac2|, absolute value of the frame intensity variance
difference, in |, P frames? Mark I-frames as candidate scene change frames if they have |[Ac2|[peaks
and if the immediate.B-frames have R f peaks.

4.| Detect the parabolic variance curve for dissolve effects.
e Derision Stage:
All candidate frames that fall in the dissolve region are unmarked.
Searchthrough all marked frames from the lowest frame number
if,(Current marked frame nunber - |ast scene change nunber) > T rejection,

Then current nmarked frane is a Lrue scene change
el se unmark current frane
(where T rejection is the rejection threshold, default one GOP.)

The criterion in step 2 of the Decision Stage is used to eliminate situations when a scene change happens
on a B frame, then the immediately subsequent P-frame and/or I-frame (of display order) will likely be
marked as candidate scene change as well. But since they don'’t satisfy the criterion of "the minimum
distance between two scene changes has to be greater than T rejection”, these candidate frames will be
unmarked. Situations where multiple scene changes occur on one GOP are very rare.

For P frames, the marked frame decision can be obtained both from step 1 (R, peaks) and step 3 (|A02|
peaks) in the Detection Stage. The outcome from step 1 is usually more reliable. The outcome from step 3
can be used as reference if they are conflicting with the outcome of step 1.
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The following subclauses describe a technique for detecting the peak ratios R, R, and Ry and a method to
detect dissolves.

3.9.4.7.21 Adaptive Local Window Threshold Setting Technique for Detecting Peak Ratios

Different scenes have very different motion vector ratios. But within the same scene, they tend to be similar.
Setting several levels of global thresholds will not only complicate the process but will also cause false
alarms and false dismissals. A local adaptive threshold technique is used to overcome this problem.

The peak ratios R, and R; are detected separately. All ratios are first clipped to a constant upper limit,
usually 10 to 20. Then ratio samples are segmented into time windows. Each window is 2 to 4 times the
Group of Picture (GOP)’s size. For typical movie sequences, scene change distances are mostly greater
than 24 frames, so a window size of 2 GOP is sufficient. If the GOP is 12 frames, and window size is 2
frames, there will be 6 ratio samples for P-frames and 12 samples for B-frame. These samples are enough to
detect[the peaks.

Within|the window, a histogram of the samples with a bin size of 256 is calculated. If the peak-to-ayerage
ratio i greater than the threshold, T4 , then the peak frame is declared as a candidate sceng ichange. The
peak Values are not included in calculating the average. A typical Ty value is 3 for R, R, and(R; . Figure 26b.
shows| the histogram of a local window corresponding to P-frames (from frames 24 to.47) in Figune 26a.
where|there is a peak at frame 29. For B-frames, if a scene change happens at a Bsffame (frame| 10, in
Figure|26a.), then the ratio of the immediately subsequent B frame (frame 11) will be also high. Both gf them
will be|considered as peaks and will not be considered into the average, only thelfirst B-frame will be marked
as a candidate scene change.

“umpbier

atic

Frarme Mumb Katio
(a} By B in hmdsd mpg (b} Histogram of a local window

Figure 26 -Motion Vector Ratio In B and P Frames.

3.9.4.1.2.2 Detection of Dissolves

Dissolye is the most frequently used editing effect to connect two scenes together. A dissolve Zone is
createfl by linearly mixing.\two scenes sequences: one gradually decreasing in intensity and gnother
gradudlly increasing. Dissolves can be detected by taking the pixel domain intensity variance of each frame
and then detecting a parabolic curve. Given an MPEG-2 bitstream, the variance of the DCT DC coefficients
in | and P frames. is\calculated instead of the spatial domain variance. Experiments have shown that this
approjimation is-accurate enough to detect dissolves.

3.9.4.1.2.24 Calculation of DCT DC Coefficient Values

ames in MPEG are all intra coded, so the DCT DC coefficient values can be obtained directly (

without
nd the
intra coded macroblocks. An MC macroblock has a motion vector and a DCT coded MC prediction error.
Each macroblock consists of 4 luminance blocks (8x8 pixels each) and some chrominance blocks (2, 6 or 8
depending on the chrominance subsampling format). To ensure maximum performance, only the DCT DC
coefficients of the luminance macroblock are used for dissolve detection. The DCT DC coefficient values of B
pictures could also be reconstructed applying the same technique.

To get the DCT DC coefficient values for a P frame, inverse motion compensation is applied on the
luminance blocks and the DCT DC coefficient value of the prediction error is added to the DCT DC
coefficient prediction. Assume that the variance within each block is small enough, then b, the DCT DC
coefficient of a MC block in a P frame can be approximated by taking the area-weighted average of the four
blocks in the previous frame pointed by the motion vector.

b=1[b0*@8-x)*(8-y) + b 1*x*(8-y) + b 2*(8-x)*y + b 3 *x*y]/64 + b error DCT_DC
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where X, y are the horizontal and vertical motion vector modulo block size 8; b 0, b 1, b 2 and b 3 are the
DCT DC coefficients of the four neighboring blocks pointed by the motion vector; b error DCT_DC is the
DCT DC coefficient of the motion compensation error of the block to be reconstructed (see Figure 27).

ol ion
[Vector

Figure 27 - Inverse Motion Compensation of DCT DC coefficient.

3.9.4.7.2.2.2 Dissolve Detection

Two cfiteria are used for dissolved detection --first, the depth of the variance valley must be large .gnough
and sgcond, the MediaDuration of the candidate dissolve region must be long enough (otherwise-it is more
likely gn abrupt scene change). A typical dissolve would last from 30 to 60 frames. The specificlproceflure is
as follgpwing.

All thg positive-peaks, p + are detected by using the local window method on Ac?. the frame variance
difference; all the negative-peaks p - are found by detecting the minimum value between two positive-peaks;
the pepk-to-peak difference Ap = current peak - previous peak, is calculated andsythresholded using the pro-
posed|local window method; finally potential matches with MediaDuration length (positive peak to ¢urrent
negatiye peak) long enough ( > T f frames, e.g. 1/3 of the minimum allowed dissolve MediaDuratign) are
declarg¢d as candidate dissolves.

The stprting point of the candidate dissolve is the previous positive pgak.' If the next positive peak is at least
T f franes from the current negative peak, then a dissolve is declared’and the ending point is set to the next
positive peak. Frames whose peak-to-peak distance meets themagnitude threshold, but fail to meet the
MediapPuration threshold are usually the direct scene changes., Similarly, if the frame MediaDuration frpm the
currenf negative peak to the next positive peak fails to meetyT f , the candidate dissolve will be unmarked
also.

3.9.4.4 Video segment decomposition tools

3.9.4.4.1 Video segment decomposition tools.examples

llowing examples illustrate the use-of the Vi deoSegnent Tenpor al Deconpositi on D$ and
Vi degSegnent Spat i oTenpor al DeconposSiti on DS for describing the temporal and spatio-temporal
deconposition of a video segment.

The first example describes the segment decompositon shown in

Figure|12. In this example, the (video segment has two scenes, "Chase" and "Capture". The video segment
i d = "RootVS" is decomposed.in two video segments, i d = "ChaseVS" and i d = "CaptureVS". The video
segmgnt i d = "ChaseVS*"‘corresponds to the scene "Chase", and video segment i d = "CaptureVSs"
corresponds to the scene "Capture". The segment decomposition has neither gaps (gap = falge) nor
overlaps (over| ap = false). The video segments are temporally connected. At the same time, thg video
segmgnt "CaptureVS" is decomposed into two moving regions: i d = "ManMR" and i d = "WomanMR". The
ing region(i d = "ManMR" corresponds to the object "Man" and moving region i d = "WomgnMR"
corresponds t0 the object "Woman". This segment decomposition has gaps and overlaps (gap = trie) nor

overlaps{(over | ap = true). Each of the moving regions is connected. The GoFGoPCol or D (defined in
ISO/IHC 1'%0’29-’2) describes the color infarmation of the video segment

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo i d="Root VS">
<Medi aTi me>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>
</ Medi aTi me>
<Vi sual Descri ptor xsi:type="GoFGoPCol or Type"
aggr egat i on="Aver age" >
<Scal abl eCol or nuntX Coef f="16" nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
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</ Scal abl eCol or >
</ Vi sual Descri pt or>
<Tenpor al Deconposi ti on gap="fal se" overl ap="fal se">
<Vi deoSegnent i d="ChaseVS">
<Text Annot at i on>
<Fr eeText Annot ati on> Chase </ FreeText Annot ati on>
</ Text Annot ati on>
<Medi aTi ne>
<Medi aTi nmePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PTOML5S</ Medi aDur at i on>
</ Medi aTi me>
<Vi sual Descri pt or xsi:type="GoFGoPCol or Type"
aggr egati on="Aver age" >
<Scal abl eCol or numix Coef 1 = 16
nuntX|Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coehf>
</ Scal abl eCol or >
</ Vi sual Descri pt or >
</ Vi deoSegnent >
<Vi deoSegnent i d="CaptureVs">
<Text Annot at i on>
<Fr eeText Annot ati on> Capture </ Freelext Annot ati on>
</ Text Annot at i on>
<Medi aTi nme>
<Medi aTi mePoi nt >T00: 00: 15</ MedizawFi mePoi nt >
<Medi aDur at i on>PT1ML5S</ Medi_aDur at i on>
</ Medi aTi me>
<Vi sual Descri ptor xsi:type="GoFGoPCol or Type"
aggr egat i on="Aver age" >,
<Scal abl eCol or nunf Coef f =" 16"
nuntX|Bi t pl anesDi scar ded="0">
<Coeff>123 4567890123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or'>
<Spat i oTenpor al Deconposi ti on gap="true" overlap="true">
<Mbvi ngRegi~oh i d=" ManMR" >
<TextAnhot ati on>
<Fr eeText Annot ati on> Man </ FreeText Annot ati onj
</ Text Annot ati on>
<[-Nbvi ngRegi on>
<Mbvi ngRegi on i d="WnmanWR" >
<Text Annot at i on>
<Fr eeText Annot ati on> Worman </ FreeText Annot ati ¢n>
</ Text Annot ati on>
</ Movi ngRegi on>
</ Spati oTenpor al Deconposi ti on>
</ Vi deoSegnent >
</ Tenpor al Deconposi ti on>
</ Vi deo>
</,Mul ti medi aCont ent >
< Desciiption=

</ Mpeg7>

\'4

The second example describes the video segment decomposition. In this example, video segment i d
"VS1" represents a video consisting of four segments: " id = VS2", id ="VS3",id ="VS4", and i d
"VS5". The segment decomposition has neither gaps nor overlaps (gap = false) nor overlaps (over| ap =
false). The video segment i d = "VS1" is not connected in time; it is composed of two temporal intervals of
duration six and three minutes, respectively. Each video segmenti d = "VS2",id ="VS3",id = "VS4", and
i d ="VS5"is temporally connected.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
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<Vi deo id="VS1">
<Tenpor al Mask>
<Subl nt er val >
<Medi aTi nePoi nt >T0O0: 00: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PT6M</ Medi aDur at i on>
</ Subl nt erval >
<Subl nterval >
<Medi aTi nePoi nt >T00: 07: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PT3M</ Medi aDur ati on>
</ Subl nt erval >
</ Tenpor al Mask>
<Tenpor al Deconposi ti on gap="fal se" overl ap="fal se">
<Vi deoSegnent id="VS2">

<NVEdT all Ne>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT5M</ Medi aDur at i on>
</ Medi aTi me>
<Vi sual Descri pt or xsi:type="GoFGoPCol or Type"
aggr egat i on="Aver age" >
<Scal abl eCol or nunf Coef f =" 16"
nuntX|Bi t pl anesDi scar ded="0">
<Coeff>1234567890123/456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or >
</ Vi deoSegnent >
<Vi deoSegnent id="VS3">
<Medi aTi me>
<Medi aTi mePoi nt >T00: 05: 00/ Medi aTi mePoi nt >
<Medi abur at i on>PT1M</ Medi~aDur at i on>
</ Medi aTi me>
<Vi sual Descri pt or xsi: type="GoFGoPCol or Type"
aggr egati on="Aver age" >
<Scal abl eCol or nuntf Coef f =" 16"
nuntX|(Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Scal abl e€ol or >
</ Vi sual DesgcrI'pt or >
</ Vi deoSegnenty>
<Vi deoSegnent- i d="VS4" >
<Medi.aTi'me>
<NMedi aTi mePoi nt >T00: 07: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT2M/ Medi aDur at i on>
<[‘Medi aTi ne>
<Vi sual Descri pt or xsi:type="GoFGoPCol or Type"
aggr egati on="Aver age" >
<Scal abl eCol or nunf Coef f =" 16"
nuntX|Bi t pl apesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or >

I\ daoSeagmant >
—A-aeoseghHeht

<Vi deoSegnent id="VS5">
<Medi aTi nme>
<Medi aTi nmePoi nt >T00: 09: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M</ Medi aDur at i on>
</ Medi aTi me>
<Vi sual Descri pt or xsi:type="GoFGoPCol or Type"
aggr egat i on="Aver age" >
<Scal abl eCol or nuntOf Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or >
</ Vi deoSegnent >
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</ Tenpor al Deconposi ti on>
</ Vi deo>
</ Mul ti nedi aCont ent >
</ Descri ption>
</ Mpeg7>

3.9.4.9 MovingRegion DS
3.9.4.9.1 MovingRegion DS examples

The following example illustrates the use of the Movi ngRegi on DS for describing the spatio-temporal
region corresponding to the object "Man" in the video shown in

Flgurn 12 _lnthic avamnla thao movina racian 1 A — "AManhD'!" ~anvracnandce 0 tha ahiact "R
o St pie e oy g e gioT o et - SO e SpoTtototre-opjectr—var—

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Spat i oTenpor al Deconposi ti on>
<Movi ngRegi on i d="ManMR' >
<Text Annot at i on>
<Fr eeText Annot ati on> Man </ FreeTextAnnot ati on>
</ Text Annot at i on>
<Spati oTenpor al Locat or >
<Fi gureTraj ectory type="rectanghe">
<Medi aTi me>
<Medi aTi mePoi nt >T00:°00: 15</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1MVL5S</ Medi aDur at i on>
</ Medi aTi ne>
<Vert ex>
<Whol el nt erval >
<Medi aDurat i on>PT0S</ Medi aDur at i on>
</ \Wol el nt'er val >
<I nt erpolati onFuncti ons>
<KeyVal ue type="start Point">
<l-- nore elenments here -->
</ KeyVal ue>
<KeyVal ue type="start Poi nt">
<l-- nore elenents here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vertex>
<Vertex>
<Whol el nt erval >
<Medi abur at i on>PT1S</ Medi aDur ati on>
</ Whol el nt erval >
<I nterpol ati onFuncti ons>
<KeyVal ue type="start Poi nt">
<l-- nore elenents here -->
</ KeyVal ue>
<ReyVatue type="startPoimt"=
<!-- nore elenents here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vert ex>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT2S</ Medi aDur at i on>
</ Whol el nt erval >
<I nterpol ati onFuncti ons>
<KeyVal ue type="start Poi nt">
<l-- nore elenents here -->
</ KeyVal ue>
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<KeyVal ue type="start Point">
<!-- nore elenents here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vertex>
<l-- nore elenents here -->
</ Fi gureTraj ectory>
</ Spati oTenpor al Locat or >
</ Movi ngRegi on>
</ Spat i oTenpor al Deconposi ti on>
</ Vi deo>
</ Mul ti medi aCont ent >
</ Descri ption>

</ Mpeg7>

3.9.4.9.2 MovingRegion DS extraction

Moving regions can be the result of spatio-temporal segmentation methods. This may be @ene automatically
or by hand, based on semantics or other criteria. An overview of spatio-temporal segmentation ¢an be
found |n Special issue on Object Based Video Coding and Description, 1999. This, Subclause descrihes the
semi-gutomatic method used in the AMOS system (Zhong and Chang, 1998) to segment and track semantic
object$ in video sequences.

AMOS is a system that combines low level automatic region segmentation,with an active method for defining
and tracking high-level semantic video objects. A semantic object is represented as a set of underlying
homogeneous regions. The system considers two stages (see Figure)28): an initial object segmeptation
stage Where user input in the starting frame is used to create a semartic object, and an object tracking stage
where|underlying regions of the semantic object are automatically. tracked and grouped through sucdessive
frameg.

Object Definition
(user input)

starting i
frame -
Regien _
Segmeéntation

Homogeneous

Regions
Region /
—>|

. Tracking Region
succeeding Aggregation
frame T

Mot|o_n Video Objects
Projection

Figure 28 - General Structure of AMOS.

3.9.49.21 Initial-Semantic Object Segmentation

Semaitic object segmentation at the starting frame consists of several major processes as shown in|Figure
i olygon
rror, a
i 2 : : at' object
boundary The snake algorlthm is based on minimizing a speC|f|C energy function assomated Wlth edge
pixels. Users may also choose to skip the snake module if a relatively accurate outline is already provided.

After the object definition, users can start the tracking process by specifying a set of thresholds. These
thresholds include a color merging threshold, weights on three color channels (i.e. L*u*v*), a motion merging
threshold and a tracking buffer size (see following subclauses for their usage). These thresholds can be
chosen based on the characteristic of a given video shot and experimental results. For example, for a video
shot where foreground objects and background regions have similar luminance, users may choose a lower
weight on the luminance channel. Users can start the tracking process for a few frames with the default
thresholds, which are automatically generated by the system, and then adjust the thresholds based on the
segmentation and tracking results. This system also allows a user to stop the tracking process at any frame,
modify the object boundary that is being tracked and then restart the tracking process from the modified
frame.
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Figure 29 - Object segmentation at starting frame.

Given the initial object boundary from users (or the snake module), a slightly extended((~15 pixels) bo
box surrounding the arbitrarily shaped object is computed. Within the bounding box) three feature
edge map, color map, and motion field, are created from the original images. Coler map is the major

map i the following segmentation module. It is generated by first converting theoriginal image into t
L*u*v*|color space and then quantizing pixels to a limited number of colors (e.g. 32 or 16 bins) U
clustering based (e.g. K-Means) method. The edge map is a binary mask‘where edge pixels are set td
non-edge-pixels are set to 0. It is generated by applying the Canny edge detection algorithm. The

field is|generated by a hierarchical block matching algorithm with a 3-level hierarchy (Special issue on
Based|Video Coding and Description, 1999).

unding
maps,
eature
he CIE
sing a
1 and
motion
Object

The spatial intra-frame segmentation module is based on an.@utomatic region segmentation algorithny using

color gnd edge information (Zhong and Chang, 1997a, Zhong and Chang, 1997b). As stated in Zho
Chang, 1997a, and Zhong and Chang, 1997b, color-based region segmentation can be greatly impro
fusion|with edge information. Color based region merging works well on quantized and smoothed i
On theg contrary, edge detection captures high-frequency details in an image. In AMOS, to further ir
the acpuracy, a motion-based segmentation process using the optical flow is applied to segmente
regiong to check the uniformity of the motion distribution. Although the complete process utilizing color
and motion is not trivial, the computational;complexity is greatly reduced by applying the above
segmgntation process only inside the bounding box of the snake object instead of the whole frame.

The rggion aggregation module takes‘homogeneous regions from the segmentation and the initial
boundary from the snake (or userinput directly). Aggregation at the starting frame is relatively

hg and
ved by
nages.
nprove
i color
edge,
region

object
simple

compdred with that for the subsequent frames, as all regions are newly generated (not tracked) and the

initial gutline is usually not far from the real object boundary. A region is classified as foreground if mo
a certgin percentage (e.g. 90%) of the region is included in the initial object. On the other hand, if less
certain percentage (e.g.(30%) of a region is covered, it is considered as background. Regions betws
low a
the initial object mask:

Finally, Affine motion parameters of all regions, including both foreground and background, are estima
a multjvariate-linear regression process over the dense optical flow inside each region. In our system
Affine Imodel with 6 parameters is used. These Affine models will be used to help track the regio

e than
than a
en the

high thresholds are split into foreground and background regions according to the intersectign with

ited by
a2-D
s and

object|in.the future frames, as will be discussed in the next subclause.

3.9.4.9.2.2 Semantic Object Tracking

Given the object with homogeneous regions constructed at the starting frame, tracking in the successive

frames is achieved by motion projection and an inter-frame segmentation process. The main object

ives of

the tracking process are to avoid losing foreground regions and to avoid including false background regions.

It contains the following steps (see Figure 30).
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Figure 30 - Automatic semantic object tracking.

First, gegmented regions from the previous frame, including both foreground and background, are pr
onto the current frame (virtually) using their individual Affine motion models. Projected regions kee
labels [and original classifications. For video shots with static or homogeneous backgrauhd (i.e. or]
moving object), users can choose not to project the background regions to save time,

Genergtion of the three feature maps (color, edge and motion) utilizes the same methods as describeq
previolis subclause. The only difference is that in the quantization step, the existing color palette cor
at the [starting frame is directly used to quantize the current frame. Using a consistent quantization
enhanges the color consistency of segmented regions between successive-frames, and thus improy
perforinance of region based tracking. As object tracking is limited to single video shots, in which ther
abrupt|scene change, using one color palette is generally valid. Certainly, a new quantization palette
genergted automatically when a large quantization error is found.

In the |tracking module (i.e. inter-frame segmentation), regions‘are classified into foreground, back
and ng¢w regions. Foreground or background regions tracked from the previous frame are allowed
mergef with regions of the same class, but merging acress different classes is forbidden. New regio
be mefged with each other or merged with foreground/background regions. When a new region is 1
with a fracked region, the merging result inherits its lael and classification from the tracked region. In
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a) split regions inside the object mask are kept as foreground

b) split regions outside the object mask are tagged as new
2) the reqion is new

If it is covered by the object mask by less than 30%, keep it as new; else if the region is covered
object mask by more than 80%, classify it as foreground.

Otherwise:

Prwise,

by the

a) Compute the numbers of edge pixels (using the edge map) between this region and the

current background and foreground regions. Compute the differences between the

mean
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motion vector of this region with those of its neighboring regions and find the neighbor with
the most similar motion.

b) If the region is separated from background regions by more edge pixels than foreground regions (or if this
region is not connected to any background regions) and its closest motion neighbor is a foreground region,
intersect it with the object mask and split :

- split regions inside the object mask are classified as foreground
- split regions outside the object mask are tagged as new
c¢) Otherwise, keep the region as new.

Compared with the aggregation process in the previous subclause, a relatively lower ratio (80%) is used to
include a foreground or new region. This is to handle motion projection errors. As it is possible to have
multiple layers of new regions emerging between the foreground and the background, the above aggregation
and bqundary alignment process is iterated multiple times. This step is useful in correcting errors cauFed by

otions. At the end of the last iteration, all remaining new regions are classified into packground
. Finally, Affine models of all regions, including both foreground and background, arestimated. As
described before, these Affine models are used to project regions onto the future frameyin the motion

region descriptions can be used for retrieval, browsing, and visualization applicationg. This
se describes a query model for similarity searching of video objects“based on localized| visual
featurgs of the objects and the objects’ regions, and spatio-temporal relations among the objects’ regions
(Zhong and Chang, 1999). In moving region descriptions, the video objectswill correspond to the first level of
regions (InterviewerMR in MovingRegion DS on Informative Examples subclause pf the
MovingRegion DS of ISO/IEC 15938-5); the objects’ regions to the sécond level of moving regions (MR1 and
MR2 MovingRegion DS on the Informative Examples of the MevingRegion DS of ISO/IEC 15938-p); the
visual [features to visual descriptors; and the spatio-temporal (relations to segment relations in seagment
graphg.

Each video object has a unique ObjectID. Similarly each*region also has a unique RegionlID. Several visual
descriptors (e.g. GoFColor) are associated with ObjectlD and RegionID. In addition, ObjectID is ass¢ciated
with spatio-temporal descriptors as described on the Extraction subclause of the MovingRegion DS.[These
ID’s are used as indexes in the description of the.ebjéct matching and retrieval processes described bglow.

Given [a query object with N regions, the searching approach in Zhong and Chang, 1999, consists |of two
staged:

(1) Region Search: to find a candidate region list for each query region based on visual features and
spatio-temporal relations

(2) Joint & Validation: te-join these candidate region lists to produce the best matched video ¢bjects
by combining visual-and structure similarity metrics and to compute the final global distance
measure.

The vifleo object query.model is shown in Figure 31.

Query Object

Region Matching : Join & Validation :
for each query region, join candidate region
find candidate rnginn list lists and compute total
based on visual feature object distance (visual
distance (i.e. color, features + spatio-
texture, etc) temporal relations)

Retrieved Objects

Figure 31 - The video object query model.

The detailed procedure follows:

1) For every query region, find a candidate region list based on the weighted sum (according to the
weights given by users) of distance measures of different visual features (e.g., shape or
trajectory). All individual feature distances are normalized to [0,1]. Only regions with distances
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2)
3)

4)

smaller than a threshold are added to a candidate list. Here the threshold is a pre-set value used
to empirically control the number or percentage of objects that the query system will return. For
example, a threshold 0.3 indicates that users want to retrieve around 30 percent of video objects
in the database (assuming the descriptors of the video objects in the database have normal
distribution in feature spaces). The threshold can be set to a large value to ensure
completeness, or a small value to improve speed.

Sort regions in each candidate region list by their ObjectID’s.

Perform join (outer join) of the region lists on ObjectID to create a candidate object list. Each
candidate object, in turn, contains a list of regions. A "NULL" region is used when: (1) a region
list does not contain regions with the ObjectID of a being-joined object and (2) a region appears
(i.e. matched) more than once in a being-joined object.

Compute the distance between the gquery object and each object in the candidate object list as

follows:
D=wOXFD(qi,ri)+w21SD(sogq,sogo) +
w 2 SD (topo g, topo 0) + w 3 SD (temp g, temp 0)

where q i is the ith query region. r i is the ith region in a candidate objectOED(.) is the feature
distance between a region and its corresponding query region. If r i is NULLD, maximum distance
(i.e., 1) is assigned. sog g (spatial orientation), topo g (topological relation)’and temp q (temporal
relation) are structure features of the query object sog o, topo o, arnd-temp o are retrieveld from
database based on ObjectID, RegionID and temporal positions. When there is a NULL |region
(due to the above join process), the corresponding dimension ef.the retrieved descriptorwill have
a NULL value. SD(.) is the L1-distance and a penalty of maximtm difference is assigned|to any
dimension with a NULL value.

Sort tHe candidate object list according to the above distance measure D and return the result.
3.9.4.10 Moving region decomposition tools
3.9.4.10.1 Moving region decomposition tools examples
The following example illustrates the use of the.Mwvi ngRegi onTenpor al Deconposition S for
descrilping a video object plane or key still region of the moving region i d = "ManMR" in 3.9.3.1.4.1.|In this
examgle, the still region i d = "ManKeySR" représents the still region of the object "Man" in a video [frame.
The segment decomposition has gaps but ne overlaps. The spatial localization of the still region i d =
"ManKeySR" is described using the Spat i al‘’Locat or dat at ype.
<Moed7>

<Description xsi:type="ContentEntityType">

regi gn) </ Fr eefext Annot ati on>

<Mul ti medi aCont ent xsi : type="Vi deoType" >
<Vi deo i d="VSi'>
<Spat i oTenpor al Deconposi ti on>
<Mbvi*ngRegi on i d="ManMR" >
<Text Annot at i on>
<Fr eeText Annot ati on> Man (novi ng

</ Text Annot ati on>
<Tenpor al Deconposi ti on gap="true" overlap="fal se">
<Still Regi on id="ManKeySR'>

<Medi aLocat or >

<NVEdI aUr I > nage. ] pg</ Vedi aur 1 >

</ Medi aLocat or >

<Text Annot at i on>
<FreeText Annot ati on> Man (still region)
</ Fr eeText Annot ati on>

</ Text Annot ati on>

<Vi sual Descri ptor xsi:type="Scal abl eCol or Type"
nuntX Coef f =" 16" nuntX Bi t pl anesDi scar ded="0">

<Coeff>1234567890123456 </Coeff>

</ Vi sual Descri pt or>
</ Still Regi on>
</ Tenpor al Deconposi ti on>
</ Movi ngRegi on>
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</ Spati oTenpor al Deconposi ti on>
</ Vi deo>
</ Mul ti nedi aCont ent >
</ Descri ption>

</ Mpeg7>

3.9.4.11 VideoText DS

3.9.4.11.1 VideoText DS examples

The following example illustrates the use of the Vi deoText DS for describing a superimposed video text
with text string "Victory".

<Mpeg®
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Vi deoType">
<Vi deo id="VS1">
<Spat i oTenpor al Deconposi ti on>
<Mbvi ngRegi on xsi:type="Vi deoText Type" id="Vi deoText 1"
t ext Type="superi nposed" fontSize="40" font Type="Couri er
New' >
<Text> Victory </ Text>
</ Movi ngRegi on>
</ Spati oTenpor al Deconposi ti on>
</ Vi deo>
</ Mul ti nedi aCont ent >
<[|Descri ption>

</ Mpeg7>

3.9.4.11.2 VideoText DS extraction

Extraction of videotext in a frame is the result of image. analysis involving text character segmentatipn and
location. This may be done automatically or by handybased on semantics or other criteria. This suljclause
discuspes how videotext can be extracted autamatically from digital videos. Text can appear in g video
anywhgere in the frame and in different contexts: The algorithms presented here are designed to pxtract
superimposed text and scene text, whichspossesses typical (superimposed) text attributes. N¢ prior
knowlgdge about frame resolution, text location, font styles, and text appearance modes such as normal and
invers¢ video are assumed. Some common characteristics of text are exploited in the algorithms in¢luding
monodghromaticity of individual charactérs, size restrictions (characters cannot be too small to be read by
humar)s or too big to occupy a latge portion of the frame), and horizontal alignment of text (preferfed for
ease df reading).

aches to extracting text from videos can be broadly classified into three categories: (i) methogs that
use region analysis, (i) methods that perform edge analysis, and (iii) methods that use texture information.
llowing subclause describes a region-based algorithm (Shim et al., 1998), which is followed by a

The rggionranalysis algorithm (Shim et al., 1998) for videotext extraction works by extracting and anflyzing
regions g a video frame. The goals of thls system are 0] |solat|ng reglons that may contain text charpcters,
(ii) separating C Lrroundings—and S C o presence of text by
conS|stency anaIyS|s across mult|ple text bIocks

3.9.4.11.2.1.1 Candidate Text Region Extraction

The first step in the region analysis system is to remove non-text background from an input gray scale image
generated by scanning a paper document, or from downloading a Web image, or by decompressing an
encoded (for example, in MPEG-1, 2) video stream. The generalized region labeling (GRL) algorithm (Shim
and Dorai, 1999) is used to extract homogenous regions from this image. The GRL algorithm labels pixels in
an image based on a given criterion (e.g., gray scale homogeneity) using contour traversal, thus partitioning
the image into multiple regions, then groups pixels belonging to a region by determining its interior and
boundaries, and extracts region features such as its MBR (minimum bounding rectangle), area, etc. The
criterion used to group pixels into regions is that the gray level difference between any pair of pixels within
the region cannot exceed +10.
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The GRL algorithm thus, segments the image into nonoverlapping homogenous regions. It also results in
complete region information such as its label, outer and inner boundaries, number of holes within the
regions, area, average gray level, gray level variance, centroid and the MBR. Next, non-text background
regions among the detected regions are removed based on their size. A region is removed if the width and
height of its MBR are greater than 24 and 32, respectively (can be adaptively modified depending on the
image size). By employing a spatial proportion constraint, rather than area constraint, large homogeneous
regions which are unlikely to be text are removed. Within the remaining candidate regions, candidate regions
may be fragmented into multiple regions because of varying contrast in the regions surrounding the
candidate regions. To group multiple touching regions into a single coherent region, a binary image from the
labeled region image where all the regions which do not satisfy the size constraint are marked "0" and the
remaining regions are marked "1" is generated. This binary image is processed using the GRL algorithm to
obtain new connected regions. With the creation of a binary image, followed by a relabeling step, many small
connected fragments of a candidate text region are merged together.

3.9.4.11.2.1.2 Text Region Refinement

Here the basic idea is to apply appropriate criteria to extract character segments within the’ cangdidate
regiong. Within a region, characters with holes can be present embedded in a complex background and
since OCR systems require text to be printed against a clean background for processing;the second stage
attempts to remove the background within the regions while preserving the candidate character ¢utline.
Since [character outlines in these regions can be degraded and merged with the background, an iterative
local thresholding operation is performed in each candidate region to separate the region frpm its
surroupdings and from other extraneous background contained within its jiqterior. Once thresholfs are
deternjined automatically for all candidate regions, positive and negative images are computed. The gositive
image|contains region pixels whose gray levels are above their respective local thresholds and the neggative
image| contains region pixels whose gray levels fall below their respective thresholds. Observe that the
negatiye image will contain candidate text regions if that text appears in inverse video mode. All the
remairjing processing steps are performed on both positive and\negative images and their resujts are
combimned. Thus the region analysis system can handle normal and‘inverse video appearances of text.

The character region boundaries are further sharpened and‘separated by performing a region boundary
analys]s. This is necessary especially when characters within' a text string appear connected with each other
and they need to be separated for accurate text identification. This is achieved by examining the gray level
contrapt between the character region boundaries and.the regions themselves. For each candidate region R,
a threghold T is computed:

T:(ZKZIC,)k +ZIiIJ/(Ncb+Ni)

where|l. is the gray level of the pixel*k on the circumscribing boundaries of the region and [; is the gray
level of the pixel | belonging to R.(ifcluding interior and region boundary), N¢, is the number of pixels|on the
circumsscribing boundaries of the region, and N; is the number of pixels in the region. A pixel is definegl to be
on the| circumscribing boundary of a region if it does not belong to the region but at least one of its four
neighlors (using 4-connettivity) does. Those pixels in R whose gray level is less than T are marked as
belonding to the background and discarded, while the others are retained in the region. Note that this
conditipn is reversed.forthe negative image. This step is repeated until the value of T does not change over
two consecutive iterations.

3.9.4.11.2.1.3-Fext Characteristics Verification

The few, candidate character regions are now tested for exhibiting typical text font characterisfics. A
idateiregion is removed if its area is less than 12 or its height is less than 4 pixels because sma|l fonts
are difficult to be recognized by OCR systems. It IS also removed If the ratio of the area of s MBR to the
region area (fill factor) is greater than 4. Finally it may be removed if the gray level contrast with the
background is low, i.e., if

Dy -2 1,|<20

k [
where I is the gray level of the pixel k on the circumscribing boundaries of the region and I is the gray
level of the pixel | on the boundaries of the region. Since region boundary information is easily available
owing to our GRL algorithm, this new boundary-based test can be easily performed to handle the removal of
noisy non-text regions. Note also that the parameters used were determined with a study of a large number
of SIF-resolution videos and were kept stable during our experimentation.
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3.9.4.11.2.1.4 Text Consistency Analysis

Consistency between neighboring text regions is verified to eliminate false positive regions. The system
attempts to ensure that the adjacent regions in a line exhibit the characteristics of a text string, thus locally
verifying the global structure of the line. This text consistency test includes:

1. position analysis that checks inter-region spacing. The width between the centroids of the MBRs of a pair
of neighboring regions that are retained is less than 50 pixels;

2. horizontal alignment analysis of regions. The vertical centers of neighboring MBRs is within 6 pixels of
one another;

3. vertical proportions analysis of adjacent regions. The height of the larger of the two regions is less than
twice the height of the smaller region.

Given a candidate text string, a final series of tests involving their MBRs are also performed. The MBRs of
the regions (characters) are first verified to be present along a line within a given tolerance of/2 |pixels.
Obserye that characters present along a diagonal line can be therefore easily identified as a string| in the
region|analysis system. The inter-region distance in the string is verified to be less than 16 pixel:--The|MBRs
of adjdcent regions are ensured not to overlap by more than 2 pixels. If all three conditions @re satisfigd, the
candidate word region is retained as a text string. The final output is a clean binary image@@ntaining only the
detectgd text characters (appearing as black on white background) that can be directly, Used as input to an

Optionally, if consecutive frames in videos are being processed together ifi @ batch job, then text regions
deternjined from say, five consecutive frames can be analyzed together t6/add missing characters in frames
and to|delete incorrect regions posing as text. This interframe analysis-used by the region analysis sygtem to
handlg videos exploits the temporal persistence of videotext, and itdinvolves examination of the similarity of
text rggions in terms of their positions, intensities and shape features and aids in omitting false gositive

properties namely, the height, width and area on the<connected components (CC) of the edges detefted in
frameg. Furthermore, horizontal alignment is used’to merge multiple CC's into a single line of text. The
purpoge is to output a thresholded image of the detected text lines with text as foreground in black on @ white

Text gxtraction is performed on individual video frames. The steps involved in text extraction arg given
below | The origin (0,0) of the frame is thie)top-left corner. Any pixel is referenced by (X, y) location wheye X, is

The rgd frame of the RGB_&olor space is used to make it easy to differentiate the colors white, yellgw and
black, [which dominate videotext. By using the red frame, sharp high-contrast edges for these frequgnt text

3.9.4.11.2,2.3 Edge Detection

On the-erh
-1 -1 -1
-1 12 -1
-1 -1 -1

Excluding the image borders, edges are found when the output is smaller than EdgeThreshold. Currently,
the threshold is fixed; however, a variable threshold could be used. The fixed threshold results in a lot of salt
and pepper noise; also, the edges around the text may be broken and not connected. Hence, further
processing is needed.
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3.9.4.11.2.2.4 Edge Filtering

A preliminary edge filtering is performed to remove areas that possibly do not contain text or, even if they do,
they cannot be reliably detected. Edge filtering can be performed at different levels. One is at a frame level
and the other is at a sub-frame level. On the frame level, if more than a reasonable portion of the frame
contains edge pixels, probably due to the number of scene objects, the frame is disregarded and the next
one is taken. This can lead to the loss of text in some clean areas and result in false negatives. To overcome
this problem, edge filtering is performed at a sub-frame level. To find text in an "over croCDed" frame, six
counters are maintained with the count of the subdivided frame. Three counters are used for three vertical
portions of the frame (one third of the area of the frame). Similarly, three counters are used for three
horizontal stripes. Text lines found in high-density edge areas (stripes) are rejected in a subsequent step.
This filtering could be done using smaller areas, to retain areas that are clean and contain text in a region
smaller than one-third of an image.

3.9.4.11.2.2.5 Character Detection

Next al Connected Component (CC) analysis is performed on leftover edges. Text characters are assumed to
give rise to connected components or a part thereof. All the edge pixels that are located within a fertain
distange from each other (an eight-pixel neighborhood is used) are merged in CCs. Eachoof the CCs is
tested|for size, height, width and area criteria before passing to the next stage.

3.9.4.11.2.2.6 Text Box Detection

The cgnnected components that pass the criteria in the previous step are sorted-in ascending order|based
on thellocation of the bottom left pixel. The sorting is done in raster scan. Thisist is traversed and the CCs
are mgrged together to form boxes of text. The first connected component,\CC, is assigned to the first box.
Each gubsequent CC; is tested to see if the bottom most pixel lies within;a‘preset acceptable "row" thrfeshold
from the bottom most pixel of the current text box. If the CC; lies within(a)few rows (in this case 2 rows) of the
currenf box, there is a good chance that they belong to the sameu-ling of text. The row difference threshold
currenfly used, is a fixed one, but a variable one could also be usé&d. 1t could be made a fraction of the|height
of the jcurrent text box. In order to avoid merging CCs that are too far away in the image, a second|test is
perforined to see if the column distance between CC; and{the text boxes is less than a column threshold.
This threshold is variable and is a multiple of the width 6f CC;. CC; is merged to the current text box if the
abovelis true. If CC; does not merge into the current text-box, then a new text box is started with CG; as its
first cdqmponent and the traversing is continued.

The alpove process could result in multiple text hoxes for a single line of text in the image. Now for gach of
the text boxes formed by the character merging; a second level of merging is performed. This is to mefge the
text bgxes that might have been mistakenlytaken as separate lines of text, either due to strict CC njerging
criterig or due to poor edge detection process resulting in multiple CCs for the same character.

Each Ipox is compared to the text boxes following it for a set of conditions. If two boxes are merged, the
second box is deleted from the list.6ftext boxes and merged into the first box. The multiple test conditipns for
two text boxes are:

1. The bottom of one box is . within the row difference threshold of the other. Also the distance betwgen the
twp boxes in the horizantal direction is less than a variable threshold depending on the average width of
chpracters in the fifst box.

2. THhe center of gither of the boxes lies within the area of the other text box
3. THe text baxes overlap.

If any |of the above conditions is satisfied, the two text boxes are merged until all text boxes are|[tested
againgt €ach other.

3.9.4.11.2.2.7 Text Line Detection and Enhancement

The leftover boxes are accepted as text lines if they conform to the constraints of area, width and height. For
each of the boxes, the corresponding original sub-image is thresholded to obtain the text as foreground in
black and everything else in white. This is required so that the binary image can be inputted to an OCR. The
average grayscale value of the pixels in the box is calculated. The average grayscale, AvgBG, value of a
region (5 pixels in our case) around the box is calculated. Within the box, anything above the average is
marked as white and anything below it is marked as black. The grayscale average for the pixels being
marked as white, Avg;, is calculated along the average of the black pixels, Avg,. Once, the box is converted
to a black and white image (binary image), the average of the "white region"(Avg,) and the average of the
"black region"(Avg,) are compared to the AvgBG (as shown in Figure 32). The region that has its average
closer to the AvgBG is assigned to be the background and the other region is assigned to be the foreground.
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In other words, if the "black region" has its average closer to the other average, it is converted to white and
vice versa. This assures that the text is always in black.

Av >
02 < % > Avg 1

t 5 pix€ls

Figure 32- Separation of text foreground from background.

3.9.4.11.3 VideoText DS use

The apphcatlons descrlbed here hlghllght V|de0 browsmg scenarios in WhICh mterestlng events (| e., the

The apIication with an event-based video browsing capability shows that frames containing, videotgxt can
be aufomatically determined from a digital video stream. The stream can be marked as/those segments
containing videotext and those who do not by automatically determining the contiguous groups o¢f time
intervdls of frames that contain text and which do not. Consequently, the videor€an be browsed in a
nonlingar and random-access fashion based on the occurrence of a specific event. The event in this ¢ase is
the prgsence or absence of videotext. A graphical summary of the video shows«wvhere videotext annotation is
preserjt along the video timeline.

With gn application demonstrating video classification, the use of videotekt in conjunction with othef video
featurgs (annotations) for classification can be shown. Videotext annotation in news programs along with the
detectjon of talking heads results in automatically labeled anchor shéts.

3.9.5 | Audio segment description tools
3.9.5.1 AudioSegment DS

3.9.5.1.1 AudioSegment DS examples

The fqllowing examples illustrate the use of the AAudi oSegnent DS for describing audio contenjt. The
Medi gTi me describes the time information for thé.audio segment.

<Audi|oSegnent >
<Nedi aTi me>
<Medi aTi nePoi nt >T00: 00:00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>
<[Medi aTi ne>
</ Audi oSegnent >

3.9.53 Audio segmentdecomposition tools

3.9.5.4.1 Audio segment decomposition tools examples

The following cexample illustrates the use of the Audi oSegment Tenpor al Deconposition DS for
describing the-témporal decomposition of audio content.

<Moeg7=
<Descri pt ion xsi-t ype="Cont ent Fnt it yType" >
<Mul ti medi aCont ent xsi:type="Audi oType">
<Audi o>
<Medi aTi me>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>
</ Medi aTi ne>
<Tenpor al Deconposi ti on gap="fal se" overl ap="fal se">
<Audi oSegrent >
<Text Annot ati on>
<Fr eeText Annot ati on> Chase </ FreeText Annot ati on>
</ Text Annot at i on>
<Medi aTi nme>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
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<Medi aDur at i on>PTOML5S</ Medi aDur ati on>
</ Medi aTi ne>
</ Audi oSegnent >
<Audi oSegnent >
<Text Annot ati on>
<Fr eeText Annot ati on> Capture </FreeText Annot ati on>
</ Text Annot at i on>
<Medi aTi ne>
<Medi aTi nePoi nt >T00: 00: 15</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1ML5S</ Medi aDur at i on>
</ Medi aTi ne>
</ Audi oSegnent >
</ Tenpor al Deconposi ti on>
< Audi 0>
</ Mul ti nedi aCont ent >
</[Description>
</ Mpeg7>

3.9.6 | Audio-visual segment description tools
3.9.6.1 AudioVisualSegment DS

3.9.6.1.1 AudioVisualSegment DS examples
The following example illustrates the use of the Audi oVi sual Segnent DS’ for describing an AV segment.

<AudiloVi sual Segnent i d="Docunent ar yAVS" >
<Nledi aLocat or >
<Medi aUri >novi e. npg</ Medi aUri >
<[ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annot ati on> Docunentary abolt eagl es </ FreeText Annot ati on>
</| Text Annot at i on>
<Nedi aTi me>
<Medi aTi nmePoi nt >T00: 00: 00</ MediaTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi.aDur at i on>
</ Medi aTi me>
</ Audi oVi sual Segnent >

3.9.6.4 Audio-visual segment:decomposition tools

3.9.6.4.1 Audio-visual segment decomposition tools examples

The foJlowing example illustrates the use of the Audi oVi sual Segnent Medi aSour ceDeconposi ti pn DS
in the|Audi oVi sual Segnment DS for describing the audio and video constituents of the AV sggment
"EagleDocumentaryAVS" in 3.9.6.1.1. In this example, the AV segment "EagleDocumentaryAVS" represents
the ful| video sequence that is decomposed into one audio segment, "EagleDocumentaryAS" and ong video
segmgnt, "EagleDocumentaryVS", corresponding to the audio and video tracks, respectively. Each sagment
is confected in space and/or time, as applicable.

<Moeg?3
<DesTriptiom Xsitype="ContenteEntityType =
<Mul ti medi aCont ent xsi:type="Audi oVi sual Type" >
<Audi oVi sual >

<Medi aLocat or >
<Medi aUri >nmovi e. npg</ Medi aUri >

</ Medi aLocat or >

<Text Annot at i on>
<Fr eeText Annot ati on> Eagl e Docunentary </ FreeText Annot ati on>

</ Text Annot ati on>

<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>

</ Medi aTi me>
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<Tenpor al Decomnposi ti on>
<Audi oVi sual Segnent i d="Eagl eDocunent ar yAVS" >
<Text Annot at i on>
<Fr eeText Annot ati on> Eagl e Docunent ary

</ FreeText Annot at i on>

</ Text Annot at i on>
<Medi aTi me>
<Medi aTi nmePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur at i on>
</ Medi aTi me>
<Medi aSour ceDeconposi ti on gap="fal se" overl ap="fal se">
<Vi deoSegnent i d="Eagl eDocunent aryVS">
<Medi aTi me>

</ Coe

<

</ Mp¢

<NVEdT all mePol nt > 100 U0: OU</ VEdT all mePOI Nt >
<Medi aDur at i on>PT1MB0S</ Medi abur at i on>
</ Medi aTi me>
<Vi sual Descri ptor xsi:type="GoFGoPCol or Type"
aggr egat i on="Aver age" >
<Scal abl eCol or nunOf Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456
ff>
</ Scal abl eCol or >
</ Vi sual Descri pt or>
</ Vi deoSegnent >
<Audi oSegnent i d="Eagl eDocungnt'ar yAS" >
<Medi aTi me>
<Medi aTi mePoi nt >T00Q: 00: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PTINM30S</ Medi aDur at i on>
</ Medi aTi me>
</ Audi oSegnent >
</ Medi aSour ceDeconpositi on>
</ Audi oVi sual Segment >
</ Tenpor al Deconposi ti on>
</ Audi oVi sual >
</ Mul ti nedi aCont ent >
Descri ption>
97>

3.9.6.3

3.9.6.3

The fol
this ex
tempo

AudioVisualRegionD$S

.1 AudioVisualRegion DS examples

al segment of the audio corresponding to the object  "Narrator".

lowing example illustrates the use of the Audi oVi sual Regi on DS for describing an AV Region. In
ample, the AV.region i d = "NarratorAVR" represents the spatio-temporal region of the video gnd the

The

Vi sugl Spat i oTenpor al Locat or and the Audi oMedi aTi ne locate the AV region in the video gnd the

audio,

respectively.

<Mpeg

7%

<[

Desgcrintion xsi:tvne="ContentEntitvTvne">
L P J J T

<Mul ti medi aCont ent xsi:type="Audi oVi sual Type" >
<Audi oVi sual >

<Medi aLocat or >
<Medi aUri >novi e. npg</ Medi aUri >

</ Medi aLocat or >

<Text Annot at i on>
<Fr eeText Annot ati on> Eagl e Docunentary </ FreeText Annot ati on>

</ Text Annot ati on>

<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur at i on>

</ Medi aTi ne>

<Spat i oTenpor al Deconposi ti on>
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<Audi oVi sual Regi on i d="Narr at or AVR' >
<Text Annot at i on>
<Fr eeText Annot ati on> Vi deo and audi o of narrator
</ Fr eeText Annot at i on>
</ Text Annot at i on>
<Vi sual Spati oTenpor al Locat or >
<Fi gureTrajectory type="rectangl e">
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 15</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1ML5S</ Medi aDur at i on>
</ Medi aTi nme>
<Vert ex>
<Whol el nt erval >
<IVEdT aDur at 1 on>PT10S</ VEdT aDur at 1 on>
</ Whol el nterval >
<I nterpol ati onFuncti ons>
<KeyVal ue type="start Poi nt">
<l-- nore elenents here -->
</ KeyVal ue>
<KeyVal ue type="start Poi nt">
<I-- nore elenments here -=3
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vert ex>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT%1S</ Medi aDur ati on>
</ Whol el nt erval >
<I nt er pol ati onFunctii ons>
<KeyVal ue type="start Poi nt">
<I-- rMoreé elements here -->
</ KeyVal:ue>
<KeyValue type="start Poi nt">
<:i- nore elenments here -->
</ KeyVal ue>
</ | ntier pol ati onFuncti ons>
</ Ver tex>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT2S</ Medi aDur ati on>
</ Whol el nterval >
<I nterpol ati onFuncti ons>
<KeyVal ue type="start Point">
<l-- nore elenents here -->
</ KeyVal ue>
<KeyVal ue type="start Poi nt">
<!-- nore elenments here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vert ex>
! rore—elempats—hera =
</ FigureTraj ectory>
</ Vi sual Spati oTenpor al Locat or >
<Audi oMedi aTi ne>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>
</ Audi oMedi aTi ne>
</ Audi oVi sual Regi on>
</ Spati oTenpor al Deconposi ti on>
</ Audi oVi sual >
</ Mul ti nedi aCont ent >
</ Descri ption>
</ Mpeg7>
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3.9.6.4  Audio-visual region decompaosition tools

3.9.6.4.1 Audio-visual region decomposition tools examples

The following example illustrates the use of the Audi oVi sual Regi onMedi aSour ceDeconposi ti on DS
in the Audi oVi sual Regi on DS for describing the video and audio constituents of the AV region
"NarratorAVR" in 3.9.6.3.1. In this example, the AV region "NarratorAVR" is decomposed into the moving
region "NarratorMR" and the audio segment "Narrator AS" corresponding to the video and audio data of the
object "Narrator", respectively. Each segment is connected in space and/or time, as applicable.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Audi oVi sual Type" >
<Audi oVi sual >
<Nedratocator>
<Medi aUri >novi e. npg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annot ati on> Eagl e Docunentary </ FreeText Annot ati or]>
</ Text Annot ati on>
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur at i on>
</ Medi aTi ne>
<Spat i oTenpor al Deconposi ti on>
<Audi oVi sual Regi on i d="Narr at or AVR' >
<Text Annot at i on>
<Fr eeText Annot ati on> Vi deo.@nd audi o of narrator
</ Fr eeText Annot at i on>
</ Text Annot at i on>
<Medi aSour ceDeconposi ti am\gap="fal se" overl ap="fal se">
<Mbvi ngRegi on i d="Nar rat or MR" >
<Text Annot at i on>
<Fr eeText Annot ati on> Movi ng regi on of narrato
</ Fr eeTeXt Annot at i on>
</ Text Annetati on>
</ Movi ngRegion>
<Audi oSegirent i d="Narrat or AS" >
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT01M30S</ Medi aDur at i on>
</ Medi aTi me>
<! Audi oSegnent >
</\Vedi aSour ceDeconposi ti on>
</(Audi oVi sual Regi on>
</ Spati oTenpor al Deconposi ti on>
</ Audi\oVi sual >
</ Mul tedi aCont ent >
<[|Descripti on>

</ Npeg7>

3.9.7 Multimedia segment description tools
3.9.7.1 MultimediaSegment DS

3.9.7.1.1 MultimediaSegment DS examples

The following examples illustrate the use of the Mul ti nedi aSegnent DS for describing multimedia
content.

<Mul t i medi aSegnment >
<Text Annot ati on>
<Fr eeText Annot ati on> Mul ti nedi a content </FreeText Annot ati on>
</ Text Annot ati on>
</ Mul ti nedi aSegnent >
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3.9.7.2

Multimedia segment decompaosition tools

3.9.7.2.1 Multimedia segment decomposition tools examples

The following examples illustrate the use of the Mul ti medi aSegrment Medi aSour ceDeconposi ti on DS
for describing the decomposition of multimedia content into its video, audio, and image components.

<Mpeg

7>

<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Miltinmedi aType">

<Mul ti nedi a>
<Medi aSour ceDeconposi ti on gap="fal se" overl ap="fal se">

nunmCf

<

</ Mp¢

Bi t pl anesDi scar ded="0">

</ Mul ti nmedi aCont ent >
Descri ption>

g7>

<Segnent xsi:type="VideoSegment Type">
<Text Annot ati on>
<Fr eeText Annot ati on> Chase vi deo </ Fr eeText Annot.at)oh>
</ Text Annot ati on>
<Medi aTi ne>
<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PTOML5S</ Medi aDur at i on>
</ Medi aTi me>
<Vi sual Descri pt or xsi:type="GoFGoPCol or Type”"
aggr egat i on="Aver age" >
<Scal abl eCol or nuntf Coef f =" 16"

<Coeff>123456789,.0123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or >
</ Segnent >
<Segnent xsi:type="Audi oSegnent Type" >
<Text Annot at i on>
<Fr eeText Annot at i on> Chase audi o </ FreeText Annot ati op>
</ Text Annot at i on>
</ Segnent >
<Segnent xsi:type="S{t1| Regi onType" >
<Text Annot at i on>
<Fr eeText Annot ati on> Chase i nage </ FreeText Annot ati op>
</ Text Annot-at’i on>
</ Segnent >
</ Medi aSour ceDeconposi ti on>
</ Mul tinmedi a>

3.9.8
3.9.8.1
3.9.8.1

Ink segment.description tools

.1

InkSegment DS

InkSegment DS examples

The f

ffowing exampie itustrates the use of the T nKkSegment DS for describing the ink document, which
consists of the word "Ana" surrounded by a circle keyword gesture. The strokes corresponding to the word
"Ana" are a content ink segment; the strokes corresponding to the keyword gesture are a meta ink segment;
finally, the full ink document is a mixed ink segment. In this example, the ink segments "ElecDoc1",
"WordAna", and "KeywordGesture" represent the mixed ink segment, the content ink segment, and the meta
ink segment, respectively. The ink segments "WordAna" and "KeywordGesture" are the result of the
temporal decomposition of ink segment "ElecDoc1" because they have different temporal information.

In this example, the ink capture device records the temporal information of the ink data points with very low
frequency so all the ink data points of ink segment "WordAna" carry the same temporal information and the
ink segment "WordAna" can be spatially decomposed into ink segments that represent the different letters of
the word, e.g., ink segment "LetterA".
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<Mpeg7 xm ns="ur n: npeg: npeg7: schema: 2001"
xm ns: npeg7="ur n: npeg: npeg7: schenma: 2001"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemalLocat i on="ur n: npeg: npeg7: schema: 2001 .\ ndsfdi sver 3. 3. xsd" >
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="1nkContent Type">
<I nkCont ent id="El ecDocl" type="m xed">
<Medi aLocat or >
<Medi aUri >i nk. npg</ Medi aUri >
</ Medi aLocat or >
<l nkMedi al nf or mat i on>
<I nput Devi ce resol uti onS="133">
<Devi ce>
<Nanme xm .1 ang=" en >PenDevi Ce</ Nane>
</ Devi ce>
</ | nput Devi ce>
<Handedness>ri ght </ Handedness>
<Styl e>m xed</ Styl e>
</ I nkMedi al nf or mati on>
<Tenpor al Deconposi ti on>
<l nkSegnent id="WordAna" type="content">
<Medi aTi nme>
<Medi aRel Ti mePoi nt

medi aTi neBase="../../../../Medi aLocator[ 1] ">PT0S</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT3S</ Medi aDurat'i on>
</ Medi aTi me>
<HandWi ti ngRecogResul t >
<Qual i ty>0. 6</ Quality>
<Result score="0.7">
<Text > Ana </ Text/>
</ Resul t >
<Result score="0.54">
<Text > Ann-X/ Text >
</ Resul t >
</ HandWi ti ngRecogResul t >
<Spat i al Deconpositi on>
<I nkSegtrent id="LetterA" type="content">
<Order edGr oupDat aSet Mask>
<Subl nterval set Ref ="#Wr dAna"
st ar t|Conponent =" 1731"
start Uni t="36" endConponent ="1742"
enduUni t="47"/>
</ Or der edG oupDat aSet Mask>
<HandW i ti ngRecogResul t >
<Qual ity>0.4</Quality>
<Result score="0.54">
<Text> A </ Text>
</ Resul t >
</ HandWi ti ngRecogResul t >
[ nkSegrents=
</ Spati al Deconposi ti on>
</ I nkSegnent >
<l nkSegnent i d="KeywordGesture" type="neta">
<Medi aTi me>
<Medi aRel Ti nePoi nt

medi aTi neBase="../../../../Medi aLocat or[ 1] ">PT3S</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT2S</ Medi aDur ati on>
</ Medi aTi me>
</ | nkSegment >
</ Tenpor al Deconposi ti on>
</ 1 nkCont ent >
</ Mul ti nedi aCont ent >
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</ Descri ption>
</ Mpeg7>

The following example illustrates the use of the | nkSegnent DS to describe the ink document shown in
Figure 33. The last four lines in Figure 33 are part of the ink data file and describe the structure of the ink
data points in segments. For example, the third to last line describes a line in the ink data file that consists of
the ink data points from stroke number 1699 point 43 to stroke number 1748 point 90 with the following
recognized text "cause. In 1988 it was ...".

jf 5 lelyoed Aat B35 1w c*aurﬂféj a
hwfurmfjm‘wzﬁ&d—aw+ AT
/ﬁfd&af up %l,uray vay eauses sfies

$1m Aas pritens e Aonge mls He Jame
jlafe‘ Dhen BSE pan P 1o fre o
Jeentiohr £k Amercd a W:&é« ///opﬂ%&
Canses. o 08 of 1o) cbhoemomes( Ko Ky
dneofe Lgy o seA é, an aa-w-/ I/ etz
e e yheh caues e St sdpease Sergpe

.HIERARCHY PARAGRAPH LINE WORD CHARACTER STROKE
.SEGMENT LINE 1699:43-1748:90 CK "causes. In 1988 it was...
.SEGMENT WCRD 1731:36-1742:47 OK- ldetermined"
.SEGMENT CHAR 1732:3-1732:42 QK ug"
AN

pen-stream number sample number

Figure 33 - Example of an ink document.

<Moeg7>
<Description xsi:type="£LontentEntityType">
<Mul ti medi aCont ent"xSi : t ype="1 nkCont ent Type" >
<I nkCont ent i d="Paragraph-1">
<Medi aL.ogcat or >
<kedi aUri >htt p: / / www. npeg?7. or g/ deno. st k</ Medi aUri >
</ Medi aLocat or >
<Spati al Deconpositi on gap="true" overlap="fal se">
<l nkSegnent id="Line-7">
<l nkMedi al nf or mati on>
<l nput Devi ce resol uti onS="120">
<Devi ce>
<Name xm : 1 ang="en" >PenDevi ce</ Nane>
</ Devi ce>
</ I nput Devi ce>
</ | nkMedi al nf or mati on>
<Or der edGr oupDat aSet Mask>
<Subl nterval set Ref="#Paragraph-1" start Conponent="1699"
start Uni t="43" endConponent ="1748" endUnit="90"/>
</ Or der edG oupDat aSet Mask>
<HandW i ti ngRecogResul t >
<Qual i ty>0.9</ Quality>
<Result score="1.0">
<Text> causes. In 1988 it was determined that the

</ Text >
</ Resul t >
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</ HandWi ti ngRecogResul t >
<Spati al Deconpositi on gap="true" overlap="fal se">
<l nkSegnent i d="WORD-6">
<Or der edGr oupDat aSet Mask>
<Subl nt erval set Ref ="#Par agraph-1"
start Conponent ="1731" startUnit="36"
endConponent =" 1742" endUnit="47"/>
</ Or der edG oupDat aSet Mask>
<HandW i ti ngRecogResul t >
<Qual ity>0.9</ Quality>
<Result score="1.0">
<Text > determ ned </ Text>
</ Resul t >

</ HandW {1 ngRecogRresul { >
</ | nkSegment >
</ Spati al Deconposi ti on>
</ | nkSegment >
</ Spati al Deconposi ti on>
</ | nkCont ent >
</ Mul ti nedi aCont ent >

<[ Description>
</ Mpeg7>
The fdllowing example illustrates the use of the Structural Unit element in the | nkSegnent PS for
descrilping the grouping of ink data points into pages, paragraph and commands, as defined by the greator.
The ropt ink segment contains one content ink segment and one metasjink segment. The content ink segment
is a ppge and is composed of two other content ink segments that are paragraphs. This example also
illustrate the use of the Param element and the Over | ai dMedi'&@ element in | nkMedi al nf ormati pn DS
for degcribing the two parameters and the operand of the command, respectively. The command mails the
ink segment "data" from foo@columbia.edu to foo@mpeg.nist.gov.
<Moed7>

<DPescription xsi:type="ContentEntityType">

<Mul ti medi aCont ent xsi :type="JnkCont ent Type" >
<I nkCont ent type="m xed">
<Tenpor al Deconposi t.icon>
<l nkSegnent id=tdata" type="content">
<StructurabUnit href="urn: exanpl e: acs">
<Name>Page</ Name>
</ Struct ural Uni t >
<Tenpor al Deconposi ti on>
<I nkSegnent >
<Structural Unit href="urn:exanpl e: acs">
<Nane>Par agr aph</ Nane>
</ Structural Unit>
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur at i on>
</ Medi aTi me>

</ | nkSegment >

<I'nkSegnment >
<Structural Unit href="urn: exanpl e: acs">
<Nane>Par agr aph</ Nane>
</Structural Unit>
<Medi aTi me>
<Medi aTi mePoi nt >T00: 01: 30</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M)4S</ Medi abur at i on>
</ Medi aTi ne>
</ I nkSegnent >
</ Tenpor al Deconposi ti on>
</ | nkSegment >
<l nkSegnent type="neta">
<Structural Unit href="urn: exanpl e: acs">

© ISO/IEC 2002 — All rights reserved

117



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

<Nanme>MAl L conmand</ Nanme>
<Def i ni tion>
MAIL command is used to mail the content specified by the
Overl ai dMedia el enment in the I nkMedi al nformati on DS. There are
t wo
Associ at ed paraneterNane "Fronf' and "To".
The associ ated paraneterValues are to specify the sender and
receiver emnil address respectively.
</ Definition>
</ Structural Unit>
<l nkMedi al nf or mati on>
<Over | ai dMedi a>
<Over| ai dMedi aRef href="#data"/>
<TOverlal dVedT a>
<Par am name="Froni' val ue="foo@ol unbi a. edu"/ >
<Par am nane="To" val ue="f oo@meg. ni st. gov"/>
</ I nkMedi al nf or mati on>
</ I nkSegnent >
</ Tenpor al Deconposi ti on>
</ I nkCont ent >
</ Mul ti nmedi aCont ent >
</[Description>
</ Mpeg7>

An example scenario to show the usage of the | nkSegnent DS is-the following. At the end of the ink
conterjt creation, ink content is captured into an ink data file, and theymetastrokes are described as a meta
ink segment. At the same time, the scene graph, the media space; and the ordered group dataset [masks
locate |the ink strokes stored in the ink document. A hand-writing recognition engine, described using
HandW i ti ngRecogl nf or mati on DS, can make use of thé\ink media and creation information and/or the
stroke| data to recognize words in ink strokes. If{itVsuceeds, it reports the results using the
HandW i ti ngRecogResul t DS inthe | nkSegnment \DS. As a result, a text keyword search can be used.
However, if the hand-writing recognition engine fails.to recognize the ink strokes, the time sequerfces of
meta ipk segments can be used for matching. Altheugh the masks are designed for the ink documents, they
are geheral enough to be used for other media.

3.9.8.7 InkMedialnformation DS

3.9.8.4.1 InkMedialnformation DS examples

The following example illustrates the use of the | nkMedi al nf or mati on DS for describing the input|device
and hgndedness information for arrink segment.

<I nkNedi al nf or mat i on>
<[[nput Devi ce resqluti onS="133">
<Devi ce>
<Nang'xn : | ang="en" >PenDevi ce</ Nane>
</ DevicCe>
</I nput Devi ce>
<Handedness>ri ght </ Handedness>
<$t yl'e>m xed</ Styl e>
</ | nkivedi al nf or mat i on>

The following example illustrates the use of the | nkSegnment DS and the Over | ai dMedi a element in the
I nkMedi al nf o DS, among others, for describing ink content overlaying on a text medical form as shown in
Figure 34. An example of application scenario for these kind of descriptions is the automatic collection of
patient medical records for which the medical paper form stays on top of the writing surface of the ink input
device. When the patient fills in the information on the paper form with a electronic pen, the information is
simultaneously available as ink content.

In this example, the content ink segment is composed of three ink segments, each representing one word in
the ink content. The Wi ti ngFi el dLayout el enent describes the three rectangular regions shown in
Figure 34, the overlaying media. The Over | ai dMedi a element in the | nkSegnent DS uses each region
to map each region of the ink segment with the overlaid media, in this case, the medical paper form. The
WitingFi el dLayout element is useful for a handwriting recognizer or any other application that
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processes the ink content. It also provides the references for the ink content grouping (and segmentation).
These guidelines may be visible in the input device writing surface depending on the application.

This example also illustrates the use of transformation and region mapping of the Over | ai dMedi a element
for describing the overlaying of the ink content on the text medical paper form. The visual regions and the ink
segment fragments are defined in two different coordinate systems but their sizes are proportional for the
first two writing field layouts, such that a linearly mapping between two regions does not distort the shape of
ink strokes. For the first two writing field layouts, the ink data points are also well aligned within the ink
region, and there is no need for and ink data translation. For the last writing field layout, the width of ink
region "HealthCondition" is only one third of the width of visual region but there is not data translation either.
The linear mapping of the third ink segment fragment results in the distortion (in the width direction) of the ink
data. Display applications may decide to scale down the width of the third ink segment mapping by one third
to maintain the shape of ink strokes.

Medical Record Form

Family Name Bgmkﬁ’@é

First Name G\/J\
T
Health Condition W\

Figure 34 - Example of ink overlaidwon a text medical form.

<Moed7>
<Description xsi:type="Content EntintyType" >
<Mul ti medi aCont ent xsi :type=tl nkCont ent Type" >
<l nkCont ent >
<Spati al Deconposi.ti‘on>
<l nkSegnent >
<I nkMedital nf or mat i on>
<WhN'ti ngFi el dLayout fi el dl DList="Last Name">
<Pol ygon>
<Coords npeg7:dinm"8"> 15 75 0 -6 45 0 0 6
</ Cogr ds>
</ Pol ygon>
</ WitingFiel dLayout >
<Over | ai dMedi a fi el dl DRef =" Last Nane" >
<Over | ai dMedi aLocat or >
<Medi aUri >htt p: // ww. npeg7. or g/ deno. t xt </ Medi @Uri >
</ Over | ai dMedi aLocat or >
<Medi aReqi onlLocat or >
<Pol ygon>
<Coords npeg7:dinm"8">5 250 -2 1500 2

</ Coor ds>
</ Pol ygon>
</ Medi aRegi onLocat or >
</ Overl ai dMedi a>
</ I nkMedi al nf or mati on>
<SceneG aphMask>
<SubGr aphNun>0</ SubG aphNun
</ SceneG aphMask>
</ | nkSegment >
<l nkSegnent >
<l nkMedi al nf or mati on>
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<WitingFi el dLayout fi el dl DList="FirstName">
<Pol ygon>
<Coords npeg7:di m="8"> 15 150 -6 45 0 0 6

</ Coor ds>
</ Pol ygon>
</ WitingFiel dLayout >
<Over | ai dMedi a fi el dl DRef ="Fi r st Nane" >
<Over | ai dMedi aLocat or >
<Medi aUri >htt p: // www. npeg7. or g/ deno. t xt </ Medi aUri >
</ Over| ai dMedi aLocat or >
<Medi aRegi onLocat or >
<Pol ygon>
<Coords npeg7:dim="8">5 50 0 -2 15 0 0 2
</ Codrds>
</ Pol ygon>
</ Medi aRegi onLocat or >
</ Overl ai dMedi a>
</ | nkMedi al nf or mati on>
<SceneG aphMask>
<SubG aphNun®1</ SubGr aphNun®
</ SceneGr aphMask>
</ | nkSegment >
<l nkSegnent >
<l nkMedi al nf or mati on>
<WitingFi el dLayout fieldl DList\="Heal thCondition">
<Pol ygon>
<Coords npeg7:dim"8%> 15 225 -6 45 0 0 6
</ Coqgr ds>

</ Pol ygon>
</ WitingFiel dLayout >
<Over | ai dMedi a fi el dl DRef =" Heal t hCondi ti on"
scal gXx="0. 3333">
<Over | ai dMedi*akocat or >
<Medi alUrlio>ht t p: / / www. npeg7. or g/ deno. t xt </ Medi aUri >
</ Over| ai dMedi aLocat or >
<Medi aRegi onLocat or >
<Relygon>
<Coords npeg7:dim="8">5 75 0 -2 15 0 0 2
</ Coqgr ds>
</ Pol ygon>
</ Medi aRegi onLocat or >
</ Overl ai dMedi a>
<[ nkMedi al nf or mati on>
<SceneG aphMask>
<SubG aphNun»2</ SubGr aphNun®
</ SceneGr aphMask>
</ | nkSegment >
</ Spati al Deconposi ti on>
</ | nkCont ent >
</,Mul ti medi aCont ent >

<MlDasecription>
=S+ p+-eh

</ Mpeg7>

3.9.8.3 HandWritingRecogInformation DS
3.9.8.3.1 HandWritingRecoglinformation DS examples

The following example illustrates the use of the HandW i ti ngRecogl nformati on DS for describing
information about a hand-writing recognizer named "Super Recog 1", which uses a lexicon with 20 entries
representing names of people.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="1nkContent Type">
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<l nkCont ent >
<HandW i ti ngRecogl nf or mati on>

<Recogni zer >

<Nane>
<Nane> Super Recog 1 </ Nane>

</ Name>

</ Recogni zer >

<l nkLexi con>
<Entry index="itenD">

<Text >
<Nane> Ann </ Nane>
</ Text >
<l nkSegnent Ref href ="#El ectro0"/>
<TENiry>
<Entry index="itenl">
<Text >
<Nanme> Juan </ Name>
</ Text >
<l nkSegnent Ref href ="#El ectrol"/>
</ Entry>
<!-- nore elenments here -->
<Entry index="itenR0">
<Text >
<Nane> Beatriz </ Name>
</ Text >
<l nkSegnent Ref href ="#El ect r 020"/ >
</ Entry>

</ | nkLexi con>
</ HandW i t i ngRecogl nf or mati on>
</ | nkCont ent >
</ Mul ti nedi aCont ent >

<[ Description>
</ Mpgg7>
3.9.84 HandWritingRecogResult DS
3.9.8.41 HandWritingRecogResult DSexamples
The following example illustrates the(use of the HandW i ti ngRecogResul t DS for describing thel hand-
writing| recognition results for the word "Ana". The recognizer returns two results one of which correspgnds to
a lexicpn entry in the HandW i tii ngRecogl nf or mati on DS example in 3.9.8.3.1.
<Moeg7>
<Description xsi:)type="ContentEntityType">
<Mul ti medi‘@aCont ent xsi:type="1nkContent Type">
<l nk€ant ent >
<HandW i ti ngRecogResul t >
<Qual i ty>0. 6</Quality>
<Result score="0.7">
<Text > Ana </ Text >
</Result>
<Resul t score="0.54">
<Lexi conl ndexRef idref="#itenD"/>
</ Resul t >
</ HandW i ti ngRecogResul t >
</ I nkCont ent >
</ Mul ti medi aCont ent >
</ Descri ption>
</ Mpeg7>
3.9.8.5 Ink segment decompaosition tools
Information on extraction and use is not provided.
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3.9.9 Video editing segment description tools

3.9.9.1 AnalyticEditedVideoSegment DS
Information on extraction and use is not provided.

3.9.9.2 Analytic edited video segment decomposition tools

3.9.9.3 EditedVideo DS

3.9.9.4 Edited video decomposition tools
3.9.9.5 AnalyticClip DS

3.9.9.6 ShotDS

Informption on extraction and use is not provided.
3.9.9.7 Shot decomposition tools

Informption on extraction and use is not provided.
3.9.9.4 CompositionShot DS

Informption on extraction and use is not provided.
3.9.9.9 Composition shot decompaosition tools

Informption on extraction and use is not provided.

3.9.9.10 IntraCompositionShot DS
Informption on extraction and use is not provided.

3.9.9.11 Intra-composition shot decomposition tools

Informption on extraction and use is not provided.
3.9.9.12 AnalyticTransition DS

Informption on extraction and use is not provided.
3.9.9.13 CompositionTransition DS
Informption on extraction and use is not provided.
3.9.9.14 InternalTransition DS

Informption on extraction and use is-not provided.

3.9.9.15 EditedMovingRegion.DS
Informption on extraction andwuse is not provided.

3.9.9.16 Video editing,segment description tools examples

3.9.9.16.1 Description of a sequence of compaosition shots and internal transitions

The fdllowing.eéxample illustrates the use of the Anal yticClip DS and the Anal yti cTransitipn DS
for depcribing. a video content that contains a single shot with two composition shots and an ipternal
transition:
<Moeg7>

<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Anal yti cEditedVi deoType">
<Anal yti cEdi t edVi deo xsi:type="EditedVi deoType">

<Medi aLocat or >

<Medi aUri >vi deo. npg</ Medi aUri >

</ Medi aLocat or >

<!-- nore elenents here -->

<Anal yti cEdi ti ngTenpor al Deconposi ti on gap="fal se" overl ap="fal se">

<!-- Description of Eyexam -->
<Shot id="ClipS_3" locationReliability="0.9"
edi ti ngLevel Reliability="0.5">

<Medi aTi ne>
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<Medi aRel | ncr Ti mePoi nt nedi aTi neUni t =" PTIN25F"

medi aTi neBase="../../../../Medi alLocat or[ 1] ">35</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncr Dur ati on
medi aTi meUni t =" PTIN25F" >413</ Medi al ncr Dur at i on>
</ Medi aTi me>
<Anal yti cEdi ti ngTenpor al Deconposi ti on gap="fal se"
overl ap="fal se">
<Conposi tionShot id="CipCS_1" |ocationReliability="0.9"
editingLevel Reliability="0.5" type="sinple">
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN25F"

mgdr ali neBase="..7..71..7..7..7..7NediaLocator[ 1] >3b</ MEdl aRel T ncr IT nePoj nt >
<Medi al ncr Dur ati on
medi aTi meUni t =" PTIN25F" >55</ Medi al ncrDurat| on>
</ Medi aTi me>
</ Conposi ti onShot >
<ConpositionTransition id="CT_1"
| ocat|i onRel i ability="0.9"
edi tingLevel Reliability="0.5"
evol UtionReliability="0.5">
<Medi aTi me>
<Medi aRel | ncr Ti rePoi nt nedi.aTi neUni t =" PTLN25F'

medi aTi neBase="../../../../../../MedialLocator[ 1] 1>90</ Medi aRel | ncr Ti nePoj nt >
<Medi al ncr Dur at i on
nmedi aTi meUni t =" RPT1N25F" >10</ Medi al ncr Dur at | on>
</ Medi aTi ne>
<Evol utionType href="...">
<Nane>| ri sOpéen</ Nane>
</ Evol uti onType>
</ Conposi ti onTransiti on>
<ConpositionShot id="CipCS_2" |ocationReliability="p.9"
edi tingLevel Reliability="0.5">
<Medi aTjre>
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN25F

medi aTi neBase="../../..[¢.%Y../../MediaLocator[1]">100</ Medi aRel I ncr Ti mePpi nt
<Medi al ncr Dur ati on

mgdi aTi neUni t =" PEIN25F" >348</ Medi al ncr Dur at i on>
</ Medi aTi me>
<Anal yti cEdi ti ngTenpor al Deconposi ti on gap="fal se"
overl ap="fal se">
<I ntraConpositionShot id="diplCS 1"
| ocationReliability="0.9"
edi tingLevel Reliability="0.5" type="sinplel>
<Medi aTi me>

ModiaRal | ner T naDPal nt
eeH—a=<e—r+—hHec—HHe=ot+ht

nmedi aTi meUni t =" PTIN25F"
medi aTi neBase="../../../../../../../../MedialLocator[1]">100</ Medi aRel | ncr Ti mePoi
nt >

<Medi al ncr Dur ati on

medi aTi meUni t =" PTIN25F" >75</ Medi al ncr Dur ati on>

</ Medi aTi me>

</ I nt raConposi ti onShot >

<Internal Transition id="IT_1"

| ocationReliability="0.9"

edi tingLevel Reliability="0.5"
evol utionReliability="0.5">
<Medi aTi me>
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<Medi aRel | ncr Ti nePoi nt
nmedi aTi neUni t =" PTIN25F"

nmedi aTi neBase="../../../../../../../../MedialLocator[1]">175</ Medi aRel | ncr Ti mePoi
nt >

<Medi al ncr Dur ati on

medi aTi meUni t =" PTIN25F" >8</ Medi al ncr Dur at i on>
</ Medi aTi ne>
<Evol uti onType href="...">

<Nane xm : | ang="en" >cr ossdi ssol ve</ Nane>

</ Evol uti onType>

</Internal Transition>

<I ntraConpositionShot id="CiplCS_ 2"
[ocattonRelTabiT1ty=10.9

edi tingLevel Reliability="0.5" type="sinpll>
<Medi aTi me>

<Medi aRel | ncr Ti mePoi nt

medi gTi neUni t =" PTLN25F"

medi gTi neBase="../../../../../../../../MedialLocator[1]">183</ Medi@Rel | ncr Ti frePoi
nt >

<Medi al ncr Dur ati on

mgdi aTi neUni t =" PTIN25F" >265</ Medi al ncr Dur at i on>
</ Medi aTi me>
</ I nt raConposi ti onShot >
</ Anal yti cEdi ti ngTenpor al Deconposi ti on>
</ Conposi ti onShot >
</ Anal yti cEdi ti ngTenpor al Deconposi ti on>
</ Shot >
</ Anal yti cEdi ti ngTenpor al Deconposi ti on>
</ Anal yti cEdi t edVi deo>
</ Mul ti nmedi aCont ent >
<[|Descri ption>
</ Npeg7>

3.9.9.16.2 Description of a shot associated to a composite clip

The following examples illustrate the use of the Anal yti cC i p DS, the Anal yticTransition 0OS, and

the Edj t edMbvi ngRegi on DS fordescribing a shot that is a composite clip. In the first example, thére are
no intgrnal transitions: the analytic-clip is a composite clip and a shot.

<Moed7>
<Description xsiitype="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Anal yti cEditedVi deoType" >
<Anal yti-CEdi t edVi deo xsi : type="EditedVi deoType" >
<Medi aLocat or >
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
<Anal yti cEditi ngTerrpor al Deconposition gap— ‘fal se" overlap="falpe">
<Shot i d "dipS 3" | ocat| onReliability="0.9"

= L Ral akhi | "f\ |l LI n ol t n
CUILIIIUI—CVCII\CIIGUIIILy ~J Lypc— \JUII’J S5 U T

<Medi aTi me>
<Medi aRel | ncr Ti mePoi nt nedi aTi neUni t =" PTIN25F"

medi aTi neBase="../../../../MedialLocat or[ 1] ">35</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncrDur ati on

medi aTi meUni t =" PTIN25F" >413</ Medi al ncr Dur at i on>

</ Medi aTi ne>

</ Shot >
</ Anal yti cEdi ti ngTenpor al Deconposi ti on>
</ Anal yti cEdi t edVi deo>
</ Mul t i nedi aCont ent >
</ Descri ption>

</ Mpeg7>
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In the second example, the shot is temporally decomposed into several composition shots; and the
composition shots are temporally decomposed into intra-composition shots. The edition areas in the shot,
composition shots and intra-composition shots are described using the Edi t edMbvi ngRegi on DS as the
result of the spatio-temporal decomposition of the analytic edited video segments, i.e., using the
Anal yti cEdi t edVi deoSegnent Spat i oTenpor al Deconpositi on DS. In composition and internal
transition descriptions, the edited moving regions introduced or affected by the transitions are referenced by
using the Edi t edMovi ngRegi onRef elementinthe Anal yticTransition DS.

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Anal yti cEditedVi deoType" >
<Anal yti cEdi t edVi deo xsi:type="EditedVi deoType" >
<Medi aLocat or >
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
<Anal yti cEdi ti ngTenpor al Deconposi ti on gap="fal se" overlap="fal ge">
<!-- Description of Eyexam -->
<Shot id="ClipS 3" locationReliability="0.9"
edi tingLevel Reliability="0.5" type="conposite’>
<Medi aTi nme>
<Medi aRel | ncr Ti nePoi nt nedi aTi meUnit="PT1N25F"

mgdi aTi neBase="../../../../MedialLocat or[ 1] " >35</ MediraRel | ncr Ti nePoi nt >
<Medi al ncr Dur ati on
medi aTi meUni t =" PTIN25F" >413</ Medi al ncr Dur at i on>
</ Medi aTi ne>
<Anal yti cEdi ti onAr eaDeconpositi on gap="fal se" overl ap="1rue"
criteria="edition areal>
<Edi t edMbvi ngRegi on i\d="edi t Area_1">
<Text Annot at i on>
<Fr eeText Anhot ati on> Frane area
</ Fr gdeText Annot at i on>
</ Text Anngtat i on>
<Spati oTenpor al Locat or >
<FigureTraj ectory type="rectangl e">
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt
nmedi gTi neUni t =" PTIN25F"
medi qTi neBase="../../.. /[~ . /..1../../MedialLocator[ 1] ">35</ Medi aRel | ncr Ti mgPoi n
t>

<Medi al ncr Dur ati on

mgdi aTi meUni t ' PTIN25F" >413</ Medi al ncr Dur ati on>
</ Medi aTi ne>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT0S</ Medi aDur ati on>
</ Wol el nterval >
<l nt er pol ati onFuncti ons>
<KeyVatue type="startPormt"=
<!-- nore elenents here -->
</ KeyVal ue>
<KeyVal ue type="start Poi nt">
<!-- nore elenents here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vert ex>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT1S</ Medi aDur ati on>
</ Whol el nt erval >
<l nt er pol ati onFuncti ons>
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<KeyVal ue type="start Point">
<!-- nore elenments here -->
</ KeyVal ue>
<KeyVal ue type="start Point">
<!-- nore elenents here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vert ex>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT2S</ Medi aDur at i on>
</ \Whol el nt erval >
<l nt er pol ati onFuncti ons>
<ReyVval Ue type= stariPoi nt >
<l-- nore elenments here -->
</ KeyVal ue>
<KeyVal ue type="start Point">
<l-- nore elenments here -~>
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vertex>
<l-- nore elenents here -:&
</ Fi gureTraj ectory>
</ Spati oTenpor al Locat or >
<Regi onDept hType href="...">
<Nare xnl :|ang="en" >background</ Nane>
</ Regi onDept hType>
</ Edi t edMovi ngRegi on>
<Edi t edMbvi ngRegi on i d=edit Area_2">
<Text Annot at i on>

<Fr eeText Annot at i on>Cent er edCer cl e</ FireeText Annot ati on>
</ Text Annot ati.on>
<Spat i oTenpor al Locat or >

<Fi gureTraj ectory type="rectangl e">
<Medi aTi me>

<Medi aRel | ncr Ti mePoi nt
medi aTi meUni t =" PTIN25F"

medi gTi neBase="../../.. /..l . F../../../MedialLocator[1]">175</ Medi aRel | ncr Ti frePo
nt >

<Medi al ncr Dur ati on

medi aTi neUni t =" PEIN25F" >273</ Medi al ncr Dur ati on>
</ Medi aTi ne>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT0S</ Medi aDur ati on>
</ Whol el nt erval >
<l nt er pol ati onFuncti ons>
<KeyVal ue type="start Poi nt">
1

nmrae alaenmpntc harao >
Hete—er—eiehitSs—rhetre

</ KeyVal ue>
<KeyVal ue type="start Point">
<l-- nore elenments here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vertex>
<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT1S</ Medi aDur at i on>
</ \Whol el nt erval >
<l nt er pol ati onFuncti ons>
<KeyVal ue type="start Point">
<l-- nore elenments here -->
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</ KeyVal ue>
<KeyVal ue type="start Poi nt">
<l-- nore elenments here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vertex>
<Vertex>
<Whol el nt erval >
<Medi aDur at i on>PT2S</ Medi aDur at i on>
</ \Whol el nt erval >
<l nt er pol ati onFuncti ons>
<KeyVal ue type="start Poi nt">
<l-- nore elenments here -->
</ Reyval ue>
<KeyVal ue type="start Point">
<!-- nore elenments here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vert ex>
<!-- nore elenents here -->
</ FigureTraj ectory>
</ Spati oTenpor al Locat or >
<Regi onDept hType href="...">
<Nare xnl : | ang="en">f or egr'ound</ Name>
</ Regi onDept hType>
</ Edi t edMovi ngRegi on>
</ Anal yti cEdi ti onAr eaDeconposi.tijon>
<Anal yti cEdi ti ngTenpor al Deconpositi on gap="fal se"
overl ap="fal se">
<Conposi ti onShot id=%Cli pCS_1" |ocationReliability="p.9"
edi tinglLevel Rel i@bi’l i ty="0.5" type="sinple">
<Medi aTi me>
<Medi aRel I'\ncr Ti mePoi nt medi aTi neUni t =" PTIN25F

medi aTi neBase="../../../../../../"Wedi aLocat or[ 1] ">35</ Medi aRel | ncr Ti nePoj nt >
<Medital ncr Dur at i on
medi aTi meUni t =" PTIN25F" >55</ Medi al ncr Dur at on>
</ Medi aTi ne>
</ Conposi ti onShot >
<ConpositionTransition id="CT_1"
| ocat|i onRel i ability="0.9"
edi tingLevel Reliability="0.5"
evol UtionRel i ability=00.5">
<Medi aTi me>
<Medi aRel | ncr Ti mePoi nt nedi aTi neUni t =" PTIN25F

medi aTi neBase="../../../../../../MedialLocator[1]">90</ Medi aRel | ncr Ti nePoj nt >
<Medi al ncr Dur ati on
nmedi aTi meUni t =" PTIN25F" >10</ Medi al ncr Dur at | on>
</ Medi aTi me>
EvolutionType href=" "=
<Nare xnl:lang="en">lri sOpen</ Nane>
</ Bvol uti onType>
<I--Edition area introduced by conposition transition

<Edi t edMbvi ngRegi onRef href="#edit Area 2"/ >
</ Conposi tionTransition>
<Conposi tionShot id="CipCS 2" |ocationReliability="0.9"
edi tingLevel Reliability="0.5" type="conposite">
<Medi aTi nme>
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN25F"

medi aTi neBase="../../../../../../MediaLocator[1]">100</ Medi aRel I ncr Ti mePoi nt
>
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<Medi al ncr Dur ati on

nmedi aTi neUni t =" PTIN25F" >348</ Medi al ncr Dur at i on>
</ Medi aTi me>
<Anal yti cEdi ti ngTenpor al Deconposi ti on gap="fal se"
overl ap="true">
<I ntraConpositionShot id="diplCS 1"
| ocationReliability="0.9"
edi tingLevel Reliability="0.5" type="sinple">
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt
nmedi aTi meUni t =" PTIN25F"
nmedi aTi neBase="../../../../../../../../MedialLocator[1]">100</ Medi aRel | ncr Ti mePoi
nt >

<Medi al ncr Dur ati on

medi aTi meUni t =" PTIN25F" >75</ Medi al ncr Dur ati on>

</ Medi aTi ne>
</ I nt raConposi ti onShot >
<Internal Transition id="IT_1"
| ocat|i onRel i ability="0.9"
edi tingLevel Rel i ability="05"
evol utionReliability="0,5">
<Medi aTi me>

<Medi aRel | ncr Ti neRoI'nt
nmedi gTi meUni t =" PTIN25F"
medi qTi neBase="../../../../../../../../MedialLocatarf1]">175</ Medi aRel | ncr Ti rePoi
nt >
<Medi al ncr,Dur at i on

medi aTi meUni t =" PTIN25F" >1</ Medi al ncr Durat i"on>
</ Medi aTivme>
<Evol utionType href="...">
<Nanme xm : | ang="en" >cut </ Nane>
</ Bvol uti onType>
<I~-Edition area affected by inter. transition

\Y

<Edi t edMbvi ngRegi onRef href ="#editArea_2"/
</lInternal Transition>
<I ntraConpositionShot id="diplCS 2"

| ocationReliability="0.9"

edi tinglLevel Reliability="0.5" type="sinplel>

<Medi aTi me>

<Medi aRel | ncr Ti nePoi nt

medi gTi meUni t =" PTLN25F"
medi qTi neBase="x\"/../../../../../../../MedialLocator[1]">175</ Medi aRel | ncr Ti rePoi
nt >
<Medi al ncr Durati on

medial meUni t =" PTIN25F" >273</ Medi al ncr Dur at i on>
Medi-aFie=
</ I nt raConposi ti onShot >
</ Anal yti cEdi ti ngTenpor al Deconposi ti on>
</ Conposi ti onShot >
</ Anal yti cEdi ti ngTenpor al Deconposi ti on>
</ Shot >
</ Anal yti cEdi ti ngTenpor al Deconposi ti on>
</ Anal yti cEdi t edVi deo>

</ Mul ti nedi aCont ent >
</ Descri ption>

</ Mpeg7>
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3.9.10 Structural relation classification schemes

3.9.10.1 TemporalRelation CS examples

The following example illustrates the use of the Tenpor al Rel ati on CS and the Graph DS for des
the relation that video segment A is before video segment B.

cribing

<Vi deoSegnent id="segnentA"> <!-- nore elenents here --> </Vi deoSegnent >
<Vi deoSegnent id="segmentB"> <!-- nore elements here --> </Vi deoSegnent >
<G aph>

<Node i d="nodeA" href="#segnentA"/>

<Node i d="nodeB" href="#segnentB"/>

<!-- Edge a->b -->

<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: bef ore"

1 taor oot U Lo oAl AN S
il oAl HUL = 1 ITUuc /v 7
</ G alph>

The fgllowing example illustrates the use of the Tenporal Rel ati on CS and the RelCat: on
descrilping the relation that video segment C is before video segment D.

DS for

<Vi ddoSegnent i d="segnmentD'>
<IRel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: before"
target ="#segnent D'/ >
<Medi aTime> <!-- nore elenents here --> </ Medi aTi ne>
</ Vi deoSegnent >

<Vi ddoSegnent i d="segnment C'>
<Nedi aTi me> <!-- nore el ements here --> </ Medi aTnme>
</ Vi deoSegnent >

The foJlowing example illustrates the use of the Tenpor alRel ati on CS and the Graph DS for des
temporal relations between the narrator moving region (“narrator-movreg"), the rabbit moving region ('
movref"), and the sun moving region ("sun-movreg").of a documentary video on the subject of natu
assumied that the segments have been described. Gsing the Segnment DSs with the specified id attr
There Jare two variations shown below: the first\ises Rel ati on and Node in the Graph DS, wh
secon1i uses only Rel at i on.

cribing
rabbit-
e ltis
ibutes.
ile the

<Mbovi|ngRegi on i d="sun- novreg" >

<$pati oTenporal Locator> <k** nore el enents here --> </ Spati oTenporal Loca
</ MoVl ngRegi on>
<Mbovi|ngRegi on i d="narr ator-novreg" >

<$pati oTenporal Locator> <I-- nore el enments here --> </ SpatioTenporal Loca
</ MoVl ngRegi on>
<Mbvi|ngRegi on i d="rabbit - novreg">

<$pati oTenporal [ocator> <!-- nore elenents here --> </ SpatioTenporal Loca
</ Mol ngRegi on>

First variation of the tenporal graph -->

de-V d="nodel" href="#sun-novreg"/>

[ or >

[ or >

[ or >

de i d="node2" href="#rabbit-novreg"/>

<Node i d="node3" href="#narrator-novreg"/>
<Node i d="node4" href="#sun-novreg"/>
<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: starts"
sour ce="#node2" target="#nodel"/>
<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: bef ore"
sour ce="#node4" target="#node3"/>
</ Graph>

<l-- Second variation of the tenporal graph -->
<G aph type="tenporal ">
<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: starts"
sour ce="#rabbi t-novreg" target="#sun-novreg"/>
<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: bef ore"
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source="#sun-movreg" target="#narrator-movreg"/>
</Graph>

3.9.10.2 SpatialRelation CS
3.9.10.2.1 SpatialRelation CS examples

The following example illustrates the use of the SpatialRelation CS for describing spatial relations
among segments. The 2D-String is a data structure for spatial reasoning. In the following example, the 2D-
string describes the spatial relations between the regions. In Figure 35, the regions correspond to the rabbit
("rabbit-rg"), cloud ("cloud-rg"), airplane ("airplane-rg"), and car ("car-rg"). The 2D-String is given as follows:
(rabbit < cloud < car = airplane, rabbit = car < airplane < cloud), where the symbol "=" denotes the spatial
relations "at the same x as" and "at the same y as", the symbol "<" denotes the spatial relations "left/right"
and "blelow/above", and the symbol ":" denotes the spatial relation "in the same set as". The deserigtion of
the asgociated 2D-String for the example in Figure 35 is included below. All the relations in this egxample are
standdrd relations except for "sameX" and "sameY".

Figure 35 - Example description of spatial relations in an image using 2D string.

<!-- 2D String rabbit<cloud<car=airplang,Nrabbit=car<airplane<cloud -->
<Gragh>

<Relation type="urn:mpeg:mpeg7:c3sSpatialRelationCS:2001:1eft"
source="#cloud-rg" taxget="#rabbit-rg"/>
<Relation type="urn:mpeg:mpegpics:SpatialRelationCS:2001:1left"
source="#car-rg" target="#cloud-rg"/>
<Relation name=" urn:example:arelationcs:sameX"
source="#airplane-rg" target="#car-rg"/>
<Relation name=" urn:eéxample:arelationcs:sameY"
source="#car-rg" target="#rabbit-rg"/>
<Relation type="uxn:mpeg:mpeg7:cs:SpatialRelationCS:2001:below"
source="ftairplane-rg" target="#car-rg"/>
<Relation type="drn:mpeg:mpeg7:cs:SpatialRelationCS:2001:below"
source="#cloud-rg" target="#airplane-rg"/>
</Grgph>

3.9.10{2.2 (SpatialRelation CS extraction

The extraction of relations among segment can be done automatically or by hand based on different friteria
(e.g. semantic and temporal information). This subclause describes the spatio-temporal structure (relation)
features extracted for segmented video objects’ regions in the AMOS system and latter used for retrieval. In
this subclause, spatio-temporal structure of an object is understood as the spatio-temporal relations among
its composing regions.

In AMOS, given a set of regions of a semantic video object, the structure descriptors are derived from their
spatial and temporal positions and boundaries. These features are pre-computed and properly stored to
allow quick access and examination in the similarity matching process. AMOS uses two spatial and one
temporal structure features (Figure 36).

130 © ISO/IEC 2002 — All rights reserved



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

Ordered Region List: (A, B, C)

A A A
t»1/ \:2 ’V\? ’V\?
B B B
Pae e e

Relation vector: [t1,t2,t3] Relation vector: [-1,0,1] Relation vector: [-1,0,1]

t1 is angle of AB A is contained by B A starts after B
t2 is angle of AC A, C not contain other  A,C start at same time
t3 is angle of BC B contains C B starts before C

There
logics
relatio
of ead
descri
the "c

a) Spatial Orientation b) Spatial Topological c) Directional Temporal
Graph Graph Graph

Figure 36 - Examples of spatio-temporal relation graphs.

are several different ways to compare spatial structure, such as 2D-Strings, Q»and spatio-te
0. AMOS uses a relatively fast and simple method, the spatial-orientation graph, to represent
ns as edges in a weighted graph 0. This graph can be easily constructed by computing the orie
h edge between the centroids of a pair of query regions, and stofed*as a n*(n-1)/2-dim
btor, where n is the number of query regions (Figure 36.a). The spatial-orientation graph cannot
bntain” relation. AMOS complements it with a topological graph{Figure 36.b), which defin

contai

Inasi
at the
appeal
compli

3.9.10

The fo
for des
The vi
repres
region
id="

contaiirelation between each pair of regions with three possible values:eontains (1), is-contained (-1

ing each other (0).

ilarly way, the temporal graph (Figure 36.c) defines whether one region starts before (1), after
same time (0) with another region. Note that, for simpglicity, the temporal order according to t
ing time (or starting time) of each region is only defined. By taking the ending time, g
cated temporal relation graph can also be generated,

3 Structural relation classification schemes-examples

lowing example illustrates the use of the,Tenpor al Rel ati on CS and the Spati al Rel ati
cribing structural relations among segments of a video segment capturing a goal in a soccer
deo segment corresponds to i d =:'Goal-sg". The kick and not-catch events in the video sk
ented by video segments i d = "Kick-sg" and i d = "Not-Catch-sg", respectively. The spatio-te
5 corresponding to the goal, the ball, the forward, and the goalkeeper are described by moving 1
Soal-rg", i d = "Ball-rg", "Forward-rg", and i d = "Goalkeeper-rg", respectively.

VideoSegment

Id = Goal-sg

Contains
Type = Temporal

mporal
spatial
ntation
ension
handle
es the

or not

(-1) or
he first
more

bn CS
game.
ot are
mporal
egions

M ovingRegior VideoSegment VideoSegment
1d = Goal-rg Id = Kick-sg Id = Not-Catch-sgy

A

Before
Type = Temporal

Figure 37 - Examples of relationships among video segments and moving regions.
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\VideoSegment VideoSegment
Id = Kick-sg Id = Not-Catch-sg

Contains
Type = Temporal

Contains
Type= Temporall

MovingRegion MovingRegion MovingRegion
Id = Forward-rg Id = Ball-rg Id = Goalkeeper-rg

Northeast

Type = Spatial
Direction

Moves towar
Type = Visual

MovingRegion|
Id = Goal-rg

Figure 38 - Examples of relationships among video segntents and moving regions.

The G aph DS describes the relations between the video segments and moving regions. Exam
relatiops between the segments are shown in Figure 37 and Figure 38. In Figure 37 (Graph 1), the
i d ="Goal-rg", the video segment i d = "Kick-sg", and the video segment i d = "Not-Catch-sg" are ded
as beipg temporally contained in the segment i d = "Geal*sg". The video segment i d = "Kick-sg"
descrilped as happening before the video segment i d =*Not-Catch-sg".

In Figd

regions i d = "Forward-rg" and the i d = "Ballxg". Similarly, the video segment i d = "Not-Catch
descrilped as temporally containing the moving regions i d = "Ball-rg" and the i d = "Goalkeeper-rg
region|i d = "Goalkeeper-rg" is related toZthe moving region i d = "Forward-rg" by a spatial rg
"Northpast". The moving region i d = "Ball-rg" is related to the moving region i d = "Goal-rg" by a
global relation, "Moves towards".

The description of the segment graphs shown in Figure 37 and Figure 38 is included below.

bles of
region
cribed
s also

re 38 (Graph 2), the video segment i d = "Kick-sg" is described as temporally containing the moving

-sg” is
". The
elation,
visual,

<l-- |[Description of Graphh 1 -->
<G aph>

<Rel ation typex"urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
souf.ce="#Goal -rg" target="#Goal -sg"/>

<Rel ati on type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
sour ce="#Ki ck-sg" target="#Goal -sg"/>

<IRel ation)type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
sour ce="#Not - Cat ch-sg" target="#Coal -sg"/>

<Relati on type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: bef ore"

sour ce="#Not - Cat ch-sg" target ="#Ki ck-sg"/>

</ Graph>

<l-- Description of Gaph 2 -->
<G aph>

<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
sour ce="#Forward-rg" target="#Kick-sg"/>

<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
source="#Bal | -rg" target="#kick-sg"/>

<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
source="#Bal | -rg" target="#Not-Catch-sg"/>

<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: bef ore"
sour ce="#Goal keeper-rg" target="#Not-Catch-sg"/>

<Rel ation type="urn: npeg: npeg7: cs: Spati al Rel ati onCS: 2001: nort heast"
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sour ce="#Goal keeper-rg" target="#Forward-rg"/>
<Rel ati on nane="urn: exanpl e: ar el ati oncs: novesTowar d"
source="#Goal -rg" target="#Ball-rg"/>
</ Graph>

3.10 Semantics description tools
3.10.1 Introduction

3.10.1.1 Overview
The tools specified in this clause include the following:

Tabte T=Overview of thresemarntics descriptiom toots:

Tool Functionality

Semaintic entity Tools for describing semantic entities such as objects, agent -objects
description tools events, concepts, states, places, times, and narrative worlds.

Semaitic attribute Tools for describing attributes of semantic entities related to,abstraction in
description tools semantic descriptions and semantic measurements in timevand space.
Semaintic relation These classification schemes define semantic relations:

classiffcation schemes

Figure|39 illustrates the organization of the tools for describing the semantics of multimedia content.

[ AbstractionLevel } Object DS MAgentObject DS

— Event DS

Relation (abstract)
¢ [Srmesacos]
SemanticBag DS *
Narrative World (abstract) ]

— SemanticTimeDS

OIS

captures describes

ultimedia
Content

Semantic DS

Figurg 39 - lllustration of the relationships of the tools for describing the semantics of multimedia
content.

3.10.1{2<sSemantics description example

Figure 40 shows an mformafive example of how the semantic description t0olS describe the semantics of an
image. The boxes in Figure 40 represent descriptions of different semantic entity description tools and
semantic relation classification schemes.
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SemanticRelation: SemanticRelation: Concept C1:
mediaPerceptionOf mediaSymbol Of Label
Property
Property
@ g Semantic
Relation:
SemanticRelation: propertyOf
locationOf L
N Comradeship L
SemanticPlace SP1: - Event EV1:
/ \ Lael > New York Label
Place

SemanticTime ST1:
Label

Time

£
9 Septemb Shake hands
ember
> r \<

/\ SemanticRelation: Alex Ana SemanucR.eaIion:
timeOf = accompanigrOf
. <
— - B
‘ AgentObject
. _ AOZ
SemanticRelation: Semantic //:gertOb]ed )I&al:ln
mediaPerceptionOf Relation: nad 9
agentOf Agent

Figurg 40 - lllustration of the description of a narrative world captured by an image using topls for
describing the semantics of multimedia content.
The sg@mantic description of the image is the following: "Alex is shakKing”hands with Ana in New York|on the
9" of $eptember. The event is showing "comradeship". In this example, the Agent Gbj ect DS, the Event
DS, the Semanti cPl ace DS, the Semanti cTi ne DS, and the Concept DS describe people, [event,
place, [time and concept of the image, respectively. A Labek™ element describes each semantic entfty; the
Propdrty, Ti ne, Pl ace and Agent elements are also’used to describe the attributes of people,|event,
place,|time and concept of the image. The SenmanticRel ati on CS describes the relations among
semarttic entities and possibly other non-semantic entities.
3.10.2| Abstraction model
Informption on extraction and use is not provided.
3.10.3| Semantic entity description tools
3.10.3]1 SemanticBase DS
Informption on extraction and useJis not provided.
3.10.3]2 SemanticBag DS
Informption on extraction;and use is not provided.
3.10.3|]3 SemanticDS
3.10.3|3.1 Semantic DS examples
The fallowing example illustrates the use of the Semanti ¢ DS for describing the semantic entity "apple".
The Lab€l” elements can be used as keywords or index terms for accessing this semantic description}
<Moeg7>

<Description xsi:type="SemanticDescriptionType">

<Semantics id="appl e">

<Label >

<Nane> Appl e </ Name>
</ Label >
<Label >

<Nane> Fruit </ Name>
</ Label >
<Label >

<Name> Pone </ Nane>
</ Label >
<Definition>
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<Fr eeText Annot at i on>
The fleshy usually rounded and red, yellow, or green edible
pone fruit of a tree (genus Malus) of the rose fanily
</ Fr eeText Annot at i on>
</ Definition>
<Property>
<Nanme> Jui cy </ Name>
</ Property>
<Medi aCccurrence>
<Medi aLocat or >
<Medi alUri > i mage.jpg </ MediaUri >
</ Medi aLocat or >
</ Medi aCccurrence>
< Semanti cs>
</[Description>
</ Mpeg7>

3.10.3|/4 Object DS

3.10.3|4.1 Object DS examples

The fallowing example illustrates the use of the Obj ect DS for describing a-table shown in an image. In
this example, the table object is decomposed into one object "tabletop’-and four objects "leg", |i.e., a
compdnent type of decomposition. The Medi aOccurrence element isased for locating the object within
the mgdia and describing the visual features of the image.

<Moed7>
<Description xsi:type="SemanticDescriptionTypg">
<Semanti cs>

<Label >
<Nane> Descri ption of table <{Name>
</ Label >
<Semant i cBase xsi:type="0bj eckType" >
<Label >
<Nane> Tabl e </ Nanex
</ Label >

<Def i ni tion>
<Fr eeText Annot.ati on>
Pi ece of furniture consisting of a snooth flat slab
fixed. onlegs
</ Fr eeText'Annot at i on>
</ Definition>
<Medi a@ceurrence>
<Nedi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type" nuntXf Coeff="{16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or>
</ Medi aQoecurrence>
<Cbj ect id="tabl et op-object">
<Label >
<Nanme> Tabl e top </ Nane>
</ Label >
<Medi aCccurrence>
<Medi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Mask xsi:type="Spatial MaskType" >
<SubRegi on>
<Pol ygon>
<Coords npeg7:dim"2 5"> 5 25 10 20 15 15 10 10 5

15
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</ Coor ds>
</ Pol ygon>
</ SubRegi on>
</ Mask>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type"
numOf Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or >
</ Medi aCccurrence>
</ Obj ect >
<Cbj ect id="Legl-object">
<Label >
<Name> Leg </ Nane>
</ Label >
<Medi aCccurrence>
<Medi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Mask xsi:type="Spatial MaskType" >
<SubRegi on>
<Pol ygon>
<Coords npeg7:dim"2 5"> 5 25,10 20 15 15 10 10 5

15
</ Coor ds>
</ Pol ygon>
</ SubRegi on>
</ Mask>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type"
nunmOf|Coef f =" 16"
nuntX Bi t pl anesDi scatded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or >
</ Medi aCccurrence>
</ Obj ect >
<Cbj ect i d="Leg2-object">
<Label >
<Nane> Leg+</ Nane>
</ Label >
<Medi aCceunr ence>
<Medi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
<[‘Medi aLocat or >
<Mask xsi:type="Spatial MaskType" >
<SubRegi on>
<Pol ygon>
<Coords npeg7:dim"2 5"> 5 25 10 20 15 15 10 10 5
15
</ Coor ds>
</ Pol ygon>
L SubRegign=
</ Mask>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type"

nunof Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or>
</ Medi aCccurrence>
</ Obj ect >
<Cbj ect id="Leg3-object">
<Label >
<Nane> Leg </ Nane>
</ Label >
<Medi aCccurrence>
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<Medi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Mask xsi:type="Spatial MaskType" >
<SubRegi on>
<Pol ygon>
<Coords npeg7:dim"2 5"> 5 25 10 20 15 15 10 10 5
15
</ Coor ds>
</ Pol ygon>
</ SubRegi on>
</ Mask>
<Vi sual Descri pt or xsi:type="Scal abl eCol or Type"

nunmOffCoeTT =" 16
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff=
</ Vi sual Descri pt or>
</ Medi aCccurrence>
</ Obj ect >
<Cbj ect id="Leg4-object">
<Label >
<Nane> Leg </ Nane>
</ Label >
<Medi aCccurrence>
<Medi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri(>
</ Medi aLocat or >
<Mask xsi:type="Spatial MaskType" >
<SubRegi on>
<Pol ygon>
<Coords npeg7/dim"2 5"> 5 25 10 20 15 15 10 10 5
15
</ Coor ds>
</ Pol ygon>
</ SubRegi on>
</ Mask>
<Vi sual Descnispt or xsi :type="Scal abl eCol or Type"
nunOf|Coef f =" 16"
nuntY Brt pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi(spal Descri pt or >
</ Medi‘aCccurrence>
</ Cbj ect>
</ Semant.i.cBase>
</ Semant i .c's>
</[Descri ptiton>
</ Mpgg7>

3.10.3|5</AgentObject DS

3.10.3.5.1 AgentObject DS examples

The following example illustrates the use of the Agent Obj ect DS for describing a person named
Alexander (Alex) Green.

<Moeg7>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>

<Label >
<Nane> Descri ption of person </ Name>
</ Label >
<Semant i cBase xsi:type="Agent Object Type">
<Label >

<Name> St udent </ Nane>
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</ Label >
<Definition>
<Fr eeText Annot ati on> Student naned Al exander G een
</ Fr eeText Annot ati on>
</ Definition>
<Agent xsi:type="PersonType">
<Nane>
<G venName abbrev="Al ex"> Al exander </ G venName>
<Fami | yNane> Green </ Fam | yNanme>
</ Nane>
</ Agent >
</ Semant i cBase>
</ Semanti cs>
<[Description>

</ Npeg7>

The fdllowing example illustrates the use of the Agent Cbj ect DS for describing members of a baseball
team. |In this example, the agent object (Baseball team) is composed of three agent.objects (players —
pitchel, catcher, and third base).

<Moeg7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>

<Label >
<Nane> Basebal | team </ Nane>
</ Label >
<Semanti cBase xsi:type="Agent Cbj ect Type™>
<Label >
<Name> NY Mets </ Nane>
</ Label >

<Cbj ect xsi:type="Agent Obj ect Type" id="pl ayer1-agent">
<Label href="urn: exanpl esbasebal | ">
<Name> Pitcher </ Name>
</ Label >
<Agent xsi:type="PRersonType">
<Nanme>
<G venNane> Al </ G venName>
<Fami | yNanme> Leiter </Fanil|yNanme>
</ Nane>
</ Agent >
</ Qbj ect >
<Cbj ect «xsi : type="Agent Obj ect Type" id="pl ayer1-agent">
<Label href="urn: exanpl e: basebal | ">
<Name> Cat cher </ Name>
</'Label >
<Agent xsi:type="PersonType">
<Nanme>
<d venNane> M ke </ G venName>
<Fami | yName> Pi azza </ Fani | yNanme>
</ Nane>
< AgeENnt>
</ Obj ect >
<Cbj ect xsi:type="Agent Obj ect Type" id="player1l-agent">
<Label href="urn: exanpl e: basebal | ">
<Name> Third base </ Nane>
</ Label >
<Agent xsi:type="PersonType">
<Nane>
<d venNane> Robi n </ G venName>
<Fam | yNanme> Ventura </ Fani|yNane>
</ Nane>
</ Agent >
</ Obj ect >
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</ Semant i cBase>
</ Semanti cs>
</ Descri ption>

</ Npeg7>

3.10.3.6 Event DS
3.10.3.6.1 Event DS examples

The following example illustrates the use of the Event DS for describing the event of a "handshake between
two colleagues”. In this example, the Rel ati on DS uses the Semanti cRel ati on CS to describe the
agent O and acconpani er O of the action, respectively.

<Moeg7=
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Nanme> Shake hands </ Nane>
</ Label >
<Semant i cBase xsi:type="Agent Cbj ect Type" id="ACa">
<Label href="urn: exanpl e: acs">
<Nanme> Person A </ Name>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent Cbj ect Type" i d=UAlb" >
<Label href="urn: exanpl e: acs">
<Nanme> Person B </ Name>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="Event Type"/id="EV1">
<Label href="urn: exanpl e: acs"%
<Nanme> Shake hands </ Nanex
</ Label >
<Definition>
<Fr eeText Annot at i on>
Cl asping of right hands by two people.
</ Fr eeText Annot at i on>
</ Definition>
<Rel ation type="urn: npeg: npeg7: cs: Senmant i cRel ati onCS: 2001: agenf O "
sour ce="#AGa" target="#A"/>
<Rel ation
t ype="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: acconpani er|CF "
source="#Ab" target="#ACa"/>
</ Semant i cBase>
</ Semant i _cs>
<[ Descri pt ien>

</ Npeg7>

3.10.3{7{Concept DS

3.10.3.7.1 Concept DS examples

The following example illustrates the use of the Concept DS for describing the concept "freedom" as as
having properties of "open", "outspoken", and "frank". In this example, the description identifies an image of
the Statue of Liberty that symbolizes "freedom".

<Moeg7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>

<Label >
<Nane> Concept of freedom </ Nanme>

</ Label >

<Semant i cBase xsi:type="Concept Type" id="freedoni >
<Label >
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<Nane> Freedom </ Name>
</ Label >
<Property>
<Nane> Open </ Name>
</ Property>
<Property>
<Nane> Qut spoken </ Nanme>
</ Property>
<Property>
<Nanme> Frank </ Name>
</ Property>
<Medi aCccurrence type="synbol ">
<Medi aLocat or >

IVEdiaUri > Ti1berty. git
</ Medi aUri >
</ Medi aLocat or >
</ Medi aCccurrence>
</ Semant i cBase>
</ Semanti cs>

</[Description>
</ Mpgg7>
3.10.3|8 SemanticState DS
3.10.3|8.1 SemanticState DS examples
The following example illustrates the use of the Sermant i ¢St at e ‘DS/for describing semantic attributes of a
sunset. In this example, the event "sunset-event" represents the event "sunset" and the semanti¢ state
"sunsdt-state” describes the semantic attributes of the event,'sunset". A graph relates the event "gunset-
event'| and the semantic state "sunset-state". A sunsetfs) considered as an event because it ¢an be
nominglized: "The sunset is beautiful".
<Mped7>

<Description xsi:type="Semanti cDeschi ptionType">

<Senmanti cs>

<Label >
<Nanme> Sunset </ Nape>
</ Label >
<Semant i cBase xsi : t'ype="Event Type" i d="sunset-event">
<Label >
<Nane> Sunset </ Nanme>
</ Label >

</ Semant i cBase>
<Semanti cBase xsi:type="Senmanti cStateType" id="sunset-state">
<Labkel >
<Nane> State of sunset </ Name>
<f/Label >
<Attri buteVal uePair>
<Attribute>
<Nane> Bl ue </ Nanme>

</Attribute>

<I nt eger Val ue>90</ | nt eger Val ue>
</ Attri but eval uePai r >
<Attri but eVal uePair >
<Attribute>
<Nane> Pi nk </ Nane>
</Attribute>
<I nt eger Val ue>9</ I nt eger Val ue>
</ Attri but eval uePai r >
<Attri buteVval uePair>
<Attribute>
<Nane> Orange </ Nane>
</Attribute>
<I nt eger Val ue>50</ | nt eger Val ue>
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</ Attri buteVal uePair>
<Attri but eVal uePair>
<Attri bute>
<Nane> Yel | ow </ Nane>
</Attribute>
<I nt eger Val ue>45</ | nt eger Val ue>
</ Attri buteVal uePair>
</ Semant i cBase>

<G aph>
<!-- Relate event sunset-event and state sunset-state -->
<Rel ati on

type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: hasSt at eOr "
sour ce="#sunset-state" target="#sunset-event"/>

TG aph>
</ Semanti cs>

</[Description>
</ Mpeg7>

The following example illustrates the use of the Sermmant i ¢St at e DS for describing the, place and eV
a perdon. In this example, "John is in Singapore today" is described by linking\the Agent Obj e

ent for
t DS

description corresponding to "John", the Senmanti cPlace DS description 2of "Singapore”, apd the

Semanti cTi me DS description of "today" using the state "position-state™s. This description n
represented by an event "Being" taking place during semantic time "today'~in.semantic place "Singapo

ay be

re .

<Moed7>
<Description xsi:type="SemanticDescriptionType"&
<Semanti cs>
<Label >
<Nane> Pl ace and tine for a persen </ Nane>
</ Label >
<Semant i cBase xsi:type="Agent Chject Type" id="agent-person">
<Label >
<Nanme> John </ Name>
</ Label >

target ="#positioh:state"/>
</ Semant i cBase>

<Label >
<Name> ,Pesi'ti on </ Nanme>
</ Label >
<Attri bateval uePair >
<AttYi but e>
<Nane> Position </ Nane>
</Attribute>
<I nt eger Val ue>1</ | nt eger Val ue>
</ Attri buteVal uePair>
<Senmanti cTi me>
<Label >
<Nane> t oday </ Nanme>

<Rel ation type="urn: npeg: npeg7: cs: Senant i cRel ati onCS: 2001: st at

<Semant i cBase xsi: tiype="Semanti cSt ateType" id="position-state">

eCr "

</ Label >

</ Semanti cTi ne>

<Senanti cPl ace>
<Label >

<Nanme> Si ngapore </ Nane>

</ Label >

</ Semanti cPl ace>

</ Semant i cBase>
</ Semanti cs>
</ Descri ption>
</ Mpeg7>
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3.10.3.9 SemanticPlace DS

3.10.3.9.1 SemanticPlace DS examples

The following example illustrates the use of the Senmant i cPl ace DS for describing the location "Columbia
University in the City of New York".

<Moeg7>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>
<Label >
<Nane> Semantic place for Colunbia University </Nanme>
</ Label >
<Semant i cBase xsi:type="Semanti cPl aceType" id="col unbi a-1ocation">
1 bal
<Nane> Col unbi a University </ Nane>
</ Label >
<Pl ace>
<Name xm : | ang="en">
Col unbia University in the Gty of New York <ANanme>
<Regi on> us </ Regi on>
<Post al Addr ess>
<Addr essLi ne>600 West 116th Street, NewcYork,

NY</ Addr essLi ne>
<Postingldentifier> U 10027 </ Postingldentifier>
</ Post al Addr ess>
</ Pl ace>
</ Semant i cBase>
</ Semanti cs>
<[|Descri ption>

</ Npeg7>

The fdllowing example illustrates the use of the Sepanti cPl acel nt erval element in Semanti cpPl ace
DS for |describing the location "4 miles".

<Moeg7>
<Pescription xsi:type="Semanti-cbDescriptionType">
<Semanti cs>

<Label >
<Nane> Semantic place for location four mles </ Nanme>
</ Label >
<Semant i cBase(xsi :type="Semanti cPl aceType" id="mil es4-place">
<Label >
<Nanme> 4 niles </ Name>
</ Label>

<Senmanti cPl acel nt erval >
<Ext ent measur enent Type="length" unit="mle" val ue="4"/>
</ Semant i cPl acel nt erval >
&/-Semant i cBase>
<[Semantics>
<[|Description>

</ Mpeg#

The following example illustrates the use of the Senmanti cPl acel nt erval element in Senanti cPl ace
DS for describing the location "Within 4 miles radius of New York City".

<Moeg7>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>

<Label >
<Nane> Semantic place for four mle radius of NYC </ Nane>

</ Label >

<Semant i cBase xsi:type="SemanticPl aceType" id="mil| es4NYC- pl ace">
<Label >

142 © ISO/IEC 2002 — Al rights reserved



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

<Name> Wthin 4 miles radius of New York Gty </Name>

</ Label >

<Semanti cPl acel nterval >
<Position origin="New York City"/>
<Ext ent neasur enent Type="area" unit="square niles"

val ue="16*pi "/ >
</ Semant i cPl acel nt erval >
</ Sermant i cBase>
</ Semanti cs>
</ Description>

</ Mpeg7>

The f Honvannao avamnla dlhactratac tha icea of tha Capnmnt @ ~Dl annl it Ar v al  Alamant 1 Ot | o I ace
oW g C/ar P Sttt C o tric— o ot~ or—tre—ot ot o C et Crv ar—ciiermer i —otart T ©

DS for (describing the location "5 kilometers north of New York City and 40 kilometers east of Boston”",

<Moeg7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>

<Label >
<Nanme> Semantic place for |ocation near NYC and Boston </ Nane>
</ Label >
<Semant i cBase xsi:type="Semanti cPl aceType" i d="NYCBoston-pl ace">
<Label >
<Nane>
5 kil oneters north of New York City “and
40 kil ometers east of Boston
</ Name>
</ Label >

<Semanti cPl acel nt erval >
<Posi tion origi n="New York-Gity">
<Di spl acenent neasur enent Type="1 ength" unit="kil oneters
val ue="5"/>
<Di rection measurenent Type="direction" unit="direction"
val ue="nort hi»(>
</ Posi tion>
</ Semant i cPl acel nt eryal >
<Semant i cPl acel nt enval >
<Posi tion onilgi n="Bost on">
<Di spl adenent neasurenent Type="l ength" unit="kil oneters
vakde="40"/>
<Di rection neasurenent Type="direction" unit="direction"
val ue="east"/ >
</Rosi tion>
</ Semant i cPl acel nt erval >
</ Semanti cBase>
</ Semantvcs>
</ Description>

</ Npeg7>

If a semantc—placeis—complex—relations—may—relatethelocationtothe other semantic—entities—slich as
objects and events needed to fully describe it. The following example illustrates the use of the
Semant i cPl ace DS for describing the location "the place where Cri and Ale got engaged.”

In this example, the location "at the Eiffel Tower in the same spot where Cri and Ale were engaged last year"
and the event "Spot at the Eiffel Tower" are described in the semantic entities "sem2-loc" and "engagement-
event", respectively. The new semantic place ("sem2-loc”) can be defined as the same as the
Semant i cPl ace DS description of the event "engagement-event" — relation i denti fi edW t h to semantic
place "Eiffel-loc" (possibility one) - or as being the location where that event took place— relation
hasLocati onOf to the event "engagement-event" (possibility two). In general, if the same semantic entity
is described by multiple semantic descriptions, the relationship of the descriptions can be described using
the semantic relation i denti fi edWt h.
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<Mpeg7>
<Description xsi:type="SemanticDescriptionType">
<Semantics>
<Label>
<Name> The place where Cri and Ale got engaged </Name>
</Label>
<SemanticBase xsi:type="SemanticPlaceType" id="sem2-loc">
<Label>
<Name> Eiffel Tower </Name>
</Label>
<Relation
type="urn:mpeg:mpeg/:cs:SemanticRelationCS:2001l:identifiedWith"
target="#Eiffel-loc"/>
Relation
type="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:hasLocationOf"
target="#engagement-event"/>
</SemanticBase>
<SemanticBase xsi:type="EventType" id="engagement-event">
<Label>
<Name> Engagement </Name>
</Label>
<Definition>
<FreeTextAnnotation>
Engagement of Cri and Ale, at the Eilffel Tower in Paris
</FreeTextAnnotation>
</Definition>
<Relation
typed"urn:mpeg:mpeg7:cs:SemanticRelationCS:2001: kocationOf"
target="#Eiffel-loc"/>
<Relation type="urn:mpeg:mpeg7ycs:SemanticRelationCS:2001:timeOf"
target="#lastyear-time"/>
</SemanticBase>
<SemanticBase xsi:type="SemanticPlaceType" id="Eiffel-loc">
<Label>
<Name> Spot at the iffel Tower </Name>
</Label>
</SemanticBase>
<SemanticBase xsi:typé="SemanticTimeType" id="lastyear-time">
<Label>
<Name> Lagt~year </Name>
</Label>
<SemanticTimeInterval>
<TimePoint origin="now">
«Displacement measurementType="length" unit="year"

valug="1"/>
<Direction measurementType="direction" unit="direction"
value="before"/>
</TimePoint>
</SemanticTimeInterval>

</SemanticBase>
&/ Semantics>

</Description>
</Mpeg7>

3.10.3.10 SemanticTime DS
3.10.3.10.1 SemanticTime DS examples

The following example illustrates the use of the Time DS in SemanticTime DS for describing the time "10
days starting at 14:13:00 hours, 12 November, 2001".

<Mpeg7>
<Description xsi:type="SemanticDescriptionType">
<Semantics>
<Label>

144 © ISO/IEC 2002 — All rights reserved



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

<Nanme> 10 days </ Name>
</ Label >
<Semant i cBase xsi:type="SemanticTi meType">
<Label >
<Nanme>
10 days starting at 14:13:00 hours, 12 Novenber, 2001
</ Name>
</ Label >
<Ti ne>
<Ti mePoi nt >2001- 11- 12T14: 13+01: 00</ Ti mePoi nt >
<Dur at i on>P10D</ Dur at i on>
</ Ti me>
</ Semant i cBase>
< Semanti cs>
</[Description>
</ Mpeg7>

The following example illustrates the use of the Semanti cTi nel nt erval element in Semanti cTi e DS
for degcribing the time "4 weeks".

<Moed7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>

<Label >
<Nane> Descri ption of 4 weeks </ Name>
</ Label >
<Semant i cBase xsi:type="SenmanticTi neTypel>
<Label >
<Nane> 4 weeks </ Nanme>
</ Label >

<Semanti cTi nel nt erval >
<Dur ation neasurenent Type="| engt h" unit="week" val ue="4"/>
</ Semant i cTi nel nt erval >
</ Sermant i cBase>
</ Semanti cs>
</[Description>
</ Npeg7>

The following example illustrates thie use of the Semanti cTi nel nt erval elementin Semanti cTi re DS
for degcribing the time "during 1997".

<Moed7>
<Description xsitype="Semanti cDescriptionType">
<Semanti csg

<Labgh>
<Nanme> Descri ption of 1997 </ Nane>
<[ babel >
<Semant i cBase xsi:type="SenmanticTi neType">
<Label >
<Nane> During 1997 </ Nane>
</ Label >

<Semanti cTi nel nt erval >
<Ti nePoi nt origi n="January 1, 1997">
<Di spl acenent neasurenent Type="| ength" unit="year"
val ue="1"/>
<Di rection measurenent Type="during" unit="direction"
val ue="after"/>
</ Ti mePoi nt >
</ Semant i cTi mel nt erval >
</ Sermant i cBase>
</ Semanti cs>
</ Descri ption>

</ Npeg7>
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The following example illustrates the use of the Sermanti cTi mel nt erval elementin Semanti cTi ne DS
for describing the time "last year".

<Moeg7>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>

<Label >
<Nane> Description of |last year </ Nane>
</ Label >
<Semant i cBase xsi:type="SemanticTi meType">
<Label >
<Nane> Last year </ Name>
< Label >

<Semanti cTi nel nt erval >
<Ti mePoi nt ori gi n="now">
<Di spl acenent neasurenent Type="1 ength" unit="year"
val ug="1"/>
<Di rection measurenent Type="direction" unit="@irection"
val ue="before"/ >
</ Ti mePoi nt >
</ Semanti cTi el nt erval >
</ Sermant i cBase>
</ Semanti cs>
<[ Description>
</ Mpeg7>

The following example illustrates the use of the Semant i cTi,mébnt er val element in Semanti cTi fre DS
for degcribing the time "the third and fourth day in April".

<Moed7>
<Description xsi:type="Semanti cDescripti onType">
<Semanti cs>

<Label >
<Nane> Description of \April 3 to 4 </Name>
</ Label >
<Semant i cBase xsi:type="SemanticTi meType">
<Label >
<Nanme> The\third and fourth day in April </ Name>
</ Label >

<Semanti cTipel nt erval >
<Ti nePoei nt origin="April">
<Di spl acenent neasurenent Type="1ength" unit="day"
val ug="3"/>
<Di rection measurenent Type="direction" unit="direction"
val ue="after"/>
</ Ti mePoi nt >
<Dur ati on neasurenent Type="1engt h" unit="day" val ue="2"/>
</ Semant i cTi nel nt er val >
</ Semant i cBase>
< SETEMtTCTS>
</ Descri ption>
</ Mpeg7>

The following example illustrates the use of the Senmanti cTi nel nt erval element in Semanti cTi ne DS
for describing the time "Monday and Friday from 9am to 5pm".

<Moeg7>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>
<Label >
<Nane> Description of the tine Monday and Friday 9-5 </ Nane>
</ Label >
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<Semant i cBase xsi:type="SemanticTi meType">
<Label >
<Name> Monday and Friday from 9amto 5pm </ Name>
</ Label >
<Semanti cTi nel nt erval >
<Ti mePoi nt ori gi n="Monday" >
<Di spl acenent neasurenent Type="| ength" unit="hour"

val ue="9"/>

<Di rection measurenent Type="direction" unit="direction"
val ue="after"/>
</ Ti mePoi nt >
<Dur ation neasurenent Type="Iength" unit="hour" val ue="8"/>
</ Semant i cTi nel nt erval >

val ue

<

</ Mp¢

<Semanticlinelnterval >
<Ti mePoi nt origi n="Friday">
<Di spl acenent neasurenent Type="1 ength" unit="hour"
="9"/>
<Di rection measurenment Type="direction" unit="djrection"
val ue="after"/>
</ Ti mePoi nt >
<Dur ation neasurenent Type="1ength" unit="hour’ val ue="8"/>
</ Semant i cTi mel nt erval >
</ Semant i cBase>
</ Semanti cs>

Descri ption>
97>

If a s6
events

descrilping the time "in the year 1899 at the same time whén'the earthquake happened in San Francisq

In this

Francisco" and the event "Earthquake in San Francisco in 1899" are described in the semantic
time" and "earthquake-event", respectively~Fhe new semantic time ("sem3-time") can be defihed as
bme as the SemanticTinme DS  _description of the event "earthquake-event® — pelation
i fi edWt h to semantic time "m3_1899-time" (possibility one) — or as being the time when tha} event

"sem3
the s
i dent
happe

needed to fully describe it. The following example jllustrates the use of the Semanti cTi ne

example, the time "in the year 1899 at the_same time when the earthquake happened

hed — relation hasTi neOF to the event "earthquake-event" (possibility two).

mantic time is complex, relations may relate the time,tolthe semantic entities such as objedts and

DS for

o".
n San

pntities

<Mpeg

<[

7>
Descri ption xsi:typezlSenmanticDescriptionType">
<Semanti cs>
<Label >
<Nane><Pescription of tinme of the earthquake </ Nane>
</ Label >
<Semanti-cBase xsi:type="SemanticTi meType" id="senB-tinme">
<kabel >
<Nane> Ti me </ Name>
</ Label >
<Rel ati on

PRI

t ar nnt =" D

1
Tar gt T L B B ey

<Rel ati on

type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: hasTi neCf "

t ar get =" #eart hquake-event "/ >
</ Semant i cBase>
<Semant i cBase xsi:type="Event Type" id="earthquake-event">
<Label >
<Nane> Eart hquake </ Nanme>
</ Label >

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: i denti fi ed\/|\i’t h"
19000

<Rel ation type="urn: npeg: npeg7: cs: Senmanti cRel ati onCS: 2001: ti mneCf "

target ="#nB8_1899-tine"/>
<Rel ation

type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: | ocati onOF "

target ="#sanfran-loc"/>
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</ Semant i cBase>
<Semant i cBase xsi:type="Semanti cTi neType" id="nB_1899-tine">
<Label >
<Nane> 12 Novenber, 1899 </ Nanme>
</ Label >
<Ti me>
<Ti mePoi nt >1899- 11- 12T14: 13: 00</ Ti nePoi nt >
<Dur at i on>PT3M</ Dur at i on>
</ Ti me>
</ Senmant i cBase>
<Semant i cBase xsi:type="Semanti cPl aceType" id="sanfran-I|oc">
<Label >
<Nane> San Franci sco </ Nane>
<] Label >
</ Semant i cBase>
</ Semanti cs>
</[Description>
</ Mpeg7>

3.10.3|11 Semantic entity description tools examples

The following example illustrates the use of the Senantic DS and other{Senmanti cBase DSs for
descrilping the narrative world of an image as shown in Figure 40. In this example, the Agent Cbj eqt DS,
the Event DS, the Semanti cPl ace DS, the SemanticTi ne DS, and, the Concept DS descripe the
peopld, the event, the place, the time and a concept depicted or symbolized in the image. The semantic
description of the image is the following: "Alex is shaking hands with“Ana in New York during 199|7. The
event |s showing as comradeship”. The example assumes the image and the regions of the two persons
have Heen described using the Sti | | Regi on DS and the St i | {_.Regi onSpat i al Deconposi ti on |DS.

<Mped7 xm ns="ur n: npeg: npeg7: schema: 2001"
xm ng: npeg7="ur n: npeg: npeg7: schema: 2001"
xm ng: xsi ="http://ww. w3. or g/ 2001/ XM_Schefa- i nst ance"
Xxsi : chermaLocat i on="ur n: npeg: npeg7: schema: 2001 .\ ndsf di sver 3. 3. xsd">
<Descri ption xsi:type="Content EntityType" >
<Mul ti medi aCont ent xsi:type='lmageType">
<l mage i d="SR1">
<Spati al Deconposi ti\on gap="true" overl ap="fal se">
<Still Regi on (Dd="SR2" >
<Text Annot ati on>
<RreeText Annot ati on> Al ex </ FreeText Annotati on>
</ Text Annot at i on>
<Vi sual Descri pt or xsi:type="Scal abl eCol or Type"
nuntf|Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or >
</ Still Regi on>
<Still Region id="SR3">
<Text Annot at i on>
<FreeText Annot ati on> Ana </ FreeText Annot ati on>
I TextAnnotations
<Vi sual Descri pt or xsi:type="Scal abl eCol or Type"

nuntf Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or >
</ Still Regi on>
</ Spat i al Deconposi ti on>
</l mage>
</ Mul ti medi aCont ent >
</ Descri ption>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>
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<Label >
<Nane>Senmanti c description of the handshake </ Nanme>
</ Label >
<Semant i cBase xsi:type="Event Type" id="EV1">
<Label >
<Nane>Shake hands</ Name>
</ Label >

<Rel ation type="urn: npeg: npeg7: cs: Senmant i cRel ati onCS: 2001: agent Of "
target ="#A0OL"/ >
<Rel ati on
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: acconpani er O "
target ="#AR"/ >
<Rel ation
t yped urn. npeg. Npeg/. cs. senant i CRel at 1 onCs: Z00L: propertyo
target ="#C1"/ >
<Rel ati on

t ype="ur n: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: medi aPer cepti on&"
target ="#SR1"/ >
<Rel ati on
typed"urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: | ocati onOF "
target ="#SP1"/ >
<Rel ati on type="urn:npeg: npeg7: cs: Semanti cRel ati onCS: 2001: ti melof "
target ="#ST1"/ >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent Obj ect Type" id3"AOL">
<Label >
<Nanme>Al ex</ Name>
</ Label >
<Rel ati on

t ype="urn: npeg: npeg7: cs: Semant i cRel at ibonCS; 2001: nedi aPer cepti onOF "
target ="#SR2"/ >
<Agent xsi:type="Personkype">
<Nanme>
<G venNanme>Al ex</ G venNane>
</ Name>
</ Agent >
</ Sermant i cBase>
<Semant i cBase xsij'type="Agent Cbj ect Type" id="AMR">
<Label >
<Nang>Ana</ Name>
</ Labeks
<Rel.at_i/on

t ype="ur n. peg: npeg7: cs: Semant i cRel ati onCS; 2001: nedi aPer cepti onCOF "
target ="#SR3"/ >
<Agent xsi:type="PersonType">
<Nane>
<G venNanme>Ana</ G venNane>
/ Nlanma>
</ Agent >
</ Semant i cBase>
<Semant i cBase xsi:type="Concept Type" id="Cl1">
<Label >
<Nane> Conr adeshi p</ Nane>
</ Label >
<Property>
<Nane> Part ner shi p</ Name>
</ Property>
<Property>
<Nane> Fri endshi p</ Nanme>
</ Property>
<Rel ation
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type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: synbol Per cepti onOF "
target ="#SR1"/ >
</ Semant i cBase>
<Semant i cBase xsi:type="Senmanti cPl aceType" id="SPl">
<Label >
<Nanme>New Yor k</ Name>
</ Label >
<Pl ace>
<!-- nore elenents here -->
</ Pl ace>
</ Semant i cBase>
<Semant i cBase xsi:type="SemanticTi meType" id="ST1">
<Label >
<Nane> During 1997 </ Nane>
</ Label >
<Semanti cTi nel nt erval >
<Ti mePoi nt ori gi n="January 1, 1997">
<Di spl acenent neasurenent Type="I ength" unit="gear"

val ug¢g="1"/>
<Di recti on measurenment Type="during" unit="djrection"
val ue="after"/>
</ Ti nePoi nt >
</ Semanti cTi nel nt erval >

</ Semant i cBase>
</ Semanti cs>

</[Description>
</ Mpeg7>

3.10.4| Semantic attribute description tools

3.10.4[1.1 AbstractionLevel datatype examples

The fdllowing example illustrates the use of the Abst r acti onLevel datatype in the Senanti cBage DS
for degcribing a media abstraction of the concrete’semantic description shown in Figure 40. In this example,
the mpdia abstraction is the description, *Alex is shaking hands with Ana in NewYork on the 9" of
September" with no links to the image;-this description is, therefore, applicable to any image o1 video
depicting the event.

<! -- |Medi a abstraction: Abstracti onLevel dinension =0 -->
<Moed7>

<Description xsi:type="SemanticDescriptionType">
<Semanti cs>

<AbstractionLevel dinmension="0"/>

<Label >
<Name>Al ex shakes hands wi th Ana </ Nane>
</ Kabel >
<Semant i cBase xsi:type="Event Type" id="EV1-MA">
<Label >
<Nane>Shake hands</ Name>
</ Label >

<Rel ation type="urn: npeg: npeg7: cs: Senmant i cRel ati onCS: 2001: agent O "
target ="#A0L- MA"/ >
<Rel ati on
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: accconpani er O "
target =" #A2- VA" / >
<Rel ati on
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: propertyor”
target =" #C1- MA"/ >
<Rel ation
type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: | ocati onOF "
target ="#SP1- MA"/ >
<Rel ation type="urn: npeg: npeg7: cs: Senanti cRel ati onCS: 2001: ti neCF "
target ="#ST1- MA"/ >
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</ Sermant i cBase>
<Semant i cBase xsi:type="Agent bj ect Type" id="A0OL- VA" >
<Label >
<Nane>Al ex</ Name>
</ Label >
<Agent xsi:type="PersonType">
<Nanme>
<A venNanme>Al ex</ G venNane>
</ Name>
</ Agent >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent bj ect Type" id="A2- VA" >
<Label >

<Nanme>Ana</ Nane>
</ Label >
<Agent xsi:type="PersonType">
<Nanme>
<G venNanme>Ana</ G venNanme>
</ Nanme>
</ Agent >
</ Semant i cBase>
<Semant i cBase xsi:type="Concept Type" id="Cl- MA">
<Label >
<Name> Conr adeshi p</ Name>
</ Label >
<Property>
<Nane> Fri endshi p</ Nanme>
</ Property>
</ Sermant i cBase>
<Semanti cBase xsi:type="Semanti cPlaceType" id="SPl- MA">
<Label >
<Nane>Col unbi a Uni ver si t y</ Nanme>
</ Label >
</ Sermant i cBase>
<Semanti cBase xsi:type="SenmanticTi neType" id="ST1-MA">
<Label >
<Nane>Sept enber \9</ Nane>
</ Label >
</ Sermant i cBase>
</ Semanti cs>

<[ Description>
</ Mpgg7>
The fdllowing examplé_illustrates the use of the Abst racti onLevel datatype in the Senanti cBase DS
for degcribing a fermal abstraction of the concrete semantic description. In this example, the [formal

abstra
where

ction is thel description "Alex is shaking hands with any woman in NewYork on the 9" of Septe
"any weman" is the variable of the formal abstraction.

mber",

<Mpeg

<I

7>

Descr i ption xsi:type="SenanticDescriptionType">

<Semant i cs>
<Abstracti onLevel dinension="1"/>

<Label >
<Nanme>Al ex shakes hands with any worman </ Nanme>
</ Label >
<Semant i cBase xsi:type="Event Type" id="EVl-FA">
<Label >
<Nane>Shake hands</ Nane>
</ Label >

<Rel ation type="urn: npeg: npeg7: cs: Senmant i cRel ati onCS: 2001: agent Of "

target ="#AQ0L- FA"/ >
<Rel ation
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: acconpani er

dn
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target =" #A2- FA"/ >
<Rel ati on

type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: propertyoF”

target =" #C1- FA"/ >
<Rel ati on

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: | ocati onOF "

target =" #SP1- FA"/ >
<Rel ation type="urn: npeg: npeg7: cs: Senanti cRel ati onCS: 2001: ti mneCf "
target ="#ST1- FA"/ >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent bject Type" id="A0L-FA">
<Label >
<Nanme>Al ex</ Name>

</ Label >
<Agent xsi:type="PersonType">
<Nanme>
<G venNanme>Al ex</ G venNane>
</ Nanme>
</ Agent >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent bj ect Type" id="AM2-FA">
<AbstractionLevel dinension="1"/>
<Label >
<Nane>Any woman</ Nane>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent bj ect Type" - d="A0L- VA" >
<Label >
<Nanme>Al ex</ Nanme>
</ Label >
<Agent xsi:type="PersonType" >
<Nanme>
<A venNanme>Al ex</ G vwenNane>
</ Name>
</ Agent >
</ Semant i cBase>
<Semant i cBase xsi:type="“Agent bj ect Type" id="A2- VA" >
<Label >
<Nane>Ana</Nane>
</ Label >
<Agent xsi(t)ype="PersonType">
<Nane>
<G venNanme>Ana</ G venNanme>
</\Nanme>
</ Agent >
</ Semant i cBase>
<Sewant i cBase xsi:type="Concept Type" id="Cl- MA">
<Label >
<Name> Conr adeshi p</ Name>
</ Label >

Draonart v
------- Y

<Nane> Fri endshi p</ Nanme>
</ Property>
</ Sermant i cBase>
<Semanti cBase xsi:type="Semanti cPl aceType" id="SPl- MA">
<Label >
<Nane>Col unbi a Uni ver si t y</ Nanme>
</ Label >
</ Sermant i cBase>
<Semanti cBase xsi:type="Semanti cTi neType" id="ST1-MA">
<Label >
<Nane>Sept enber 9</ Nane>
</ Label >
</ Sermant i cBase>
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</

</ Semanti cs>
Descri ption>

</ Mpeg7>

The following example illustrates the use of the Sermant i cRel ati on CS for creating a concrete semantic
description from the formal abstraction above. In this example, the variable "any woman" in the formal
abstraction is filled in with the concrete instance "Joana" using the semantic relation exanpl eCf .

<Moeg7>
<Description xsi:type="SenmanticDescriptionType">

<Semanti cs>
<Label >
<Nane> Al ex shaking hands with Joana </ Nane>

</ Label >
<Medi aCccurrence>
<Medi alLocat or >
<Medi alri >cont ent . npg</ Medi aUri >
</ Medi aLocat or >
</ Medi aCccur rence>
<Rel ati on

typed"ur n: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasExanpl e
target =" #SML- FA"/ >
<Semant i cBase xsi:type="Agent Cbj ect Type" id="AE3">
<Label >
<Nanme> Joana </ Name>
</ Label >
<Rel ati on
typed"urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001:chasExanpl eOf "
target ="#AM2- FA"/ >
<Agent xsi:type="PersonType">
<Nanme>
<G venNanme>Joana</ G yenNane>
</ Name>
</ Agent >
</ Semant i cBase>
</ Semanti cs>
<[|Descri ption>
</ Mpeg7>
3.10.4]2 Extent datatype
Informption on extraction andhuse is not provided.
3.10.4|3 Position datatype
Informption on extraction and use is not provided.
3.10.5] Semanticirelation classification schemes
3.10.5[1.1 (SemanticRelation CS examples
The folloawing example illustrates the use of the Servant i cRel ati ons CS and the Graph DS for describing
the relation that object A is an agent of event B.
<Mpeg7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Nane> Exanple 1 </ Name>
</ Label >
<Semanti cBase xsi:type="0bj ect Type" id="objectA">
<Label >
<Nane> Obj ect A </ Name>
</ Label >
</ Semant i cBase>
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<Semant i cBase xsi:type="Event Type" id="eventB">
<Label >
<Nanme> Event B </ Name>
</ Label >
</ Semant i cBase>
<G aph>
<Node i d="nodeA" href="#objectA"/>
<Node i d="nodeB" href="#eventB"/>
<!-- Edge froma->b -->
<Rel ation type="urn: npeg: npeg7: cs: Senmant i cRel ati onCS: 2001: agent OF "
sour ce="#nodeB" target="#nodeA"/ >
</ Graph>
</ Semanti cs>

<[Description>
</ Npeg7>
The fallowing example illustrates the use of the Semanti cRel ati on CS and the Semantii_cBase (DS for
descrilbing the relation that object C is an agent of event D.
<Moeg7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Nane> Exanple 2 </ Name>
</ Label >
<Semant i cBase xsi:type="0bject Type" id="objectC'>
<Label >
<Nane> Obj ect C </ Nane>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="Event Typet id="eventD'>
<Label >
<Name> Event D </ Name>
</ Label >
<Rel ation type="urn: npeg: npeg7: cs: Senmant i cRel ati onCS: 2001: agenf OF "
t ar get =" #obj ect CY[>
</ Semant i cBase>
</ Semant i cs>
<[|Descri ption>
</ Mpeg7>
The following example illustrates the use of the Rel ati on DS and several semantic relations for describing
the segmantics of an image showing a Mayan vessel as follows: "The vessel is an example of Maya art
createfl in Guatemala‘in' the 8th Century. The vessel's height is 14 cm and it has several paintings. The
paintings show thetrealm of the lords of death with a death figure that dances and another figure that holds
an axg and a handstone. The paintings represent sacrifice”. The semantic description uses several sgmantic
entitie$ described using DSs derived from the Semant i cBase DS as indicated within parenthesis in|Figure
41 relgted byyseveral semantic relations.
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A 4

Guatemala hasLocationO hasTimeOf 8th Century
(SemanticPlace) Create (Event) |‘_‘ (SemanticTime)

hasPatientOf

Height = 14 cm hasStateOf hasExampl eOf

(SemanticState) ‘_—_——4 Vessel (Object) |—————*| Mayaart (Object)
hasComponentOf

| Paintings (Object) |

depictedBy
Painting world (Semantic)<—|_ Redm
Sacrifice (Event) }T.prle;; hasLocationOf (SemanticPlace)
hasLocationOr
Death figure hasAgentOf A
(AgentObject) —’| Dance (Event) | Lords of Death
(AgentObject)

hasPatientOf e |
Figure hasAgentOf —| Axe (Object
(AgentObject) F—>  HodEvew) [«—

hasPati enw' Handstone (@bject) |

Figure 41 - Example semantic description of a Mayan vessel.

<Mpeg

<I

7>
Description xsi:type="SenanticDescriptionType">
<Semanti cs>

<Label >
<Name>Maya vessel </ Name>
</ Label >
<l-- Semantic entities -->
<Semant i cBase xsi:type="Event Type" id="Create">
<Label >
<Nane>Cr eat e</ Nane>
</ Label >

</ Semant i cBase>
<Semanti cBase xsi:type=*Senmanti cPl aceType" id="CGuatenal a">
<Label >
<Nane>Cuat enal"a</ Nane>
</ Label >
</ Semant i cBase>
<Semanti cBase Xsi:type="SenanticTi neType" id="Century8">
<Label >
<Name>8t h Cent ur y</ Name>
</ Label >
</ Senmant i cBase>
<Sémant i cBase xsi:type="0bject Type" id="Vessel">
<Label >
<Nane>Vessel </ Nanme>
</ Label >

</ Semant i cBase>

<Semant i cBase xsi:type="0bject Type" id="MayaArt">
<Label >
<Name>Maya art </ Nane>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="0bject Type" id="Paintings">
<Label >
<Nane>Pai nt i ngs</ Nane>
</ Label >
</ Semant i cBase>
<Semanti cBase xsi:type="Semanti cStateType" id="Height">
<Label >
<Nane> Hei ght </ Nane>
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</ Label >
<AttributeVal uePair>
<Attribute>
<Nanme> Hei ght </ Nane>
</Attribute>
<Uni t >
<Nane> cm </ Nane>
</ Unit>
<| nt eger Val ue>14</ | nt eger Val ue>
</ Attri but eval uePair>
</ Semant i cBase>
<Semanti cBase xsi:type="SenmanticType" id="PaintingWrld">

<Label >
<Name> vWorld in the pal niings < Nanme>
</ Label >
<Semanti cBase xsi:type="SemanticPl aceType" id="Real nf'>
<Label >
<Nane>Real nx/ Name>
</ Label >

</ Semant i cBase>
<Senmanti cBase xsi:type="Agent Qbject Type" id="Deat"htords">
<Label >
<Nane>Lords of Deat h</ Nane>
</ Label >
</ Semant i cBase>
<Senmanti cBase xsi:type="Event Type" id=1{Sacrifice">
<Label >
<Nane>Sacri fi ce</ Nanme>
</ Label >
</ Semant i cBase>
<Senmanti cBase xsi:type="EventType" id="Dance">
<Label >
<Nane>Dance</ Nanme>
</ Label >
</ Semant i cBase>
<Senmanti cBase xsi:type="Event Type" id="Hold">
<Label >
<Nane>Hol d</ Nane>
</ Label >
</ Semant i cBase>
<Senmanti cBase xsi:type="Agent Obj ect Type" id="Deat hFi gure">
<Labgl*>
<Nane>Deat h fi gure</ Nane>
</ALabel >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent Object Type" id="Figure">
<Label >
<Nane>Fi gur e</ Name>
</ Label >
</ Semant i cBase>

<Label >
<Nane>Axe</ Nane>
</ Label >
</ Semant i cBase>
<Senanti cBase xsi:type="0bjectType" id="Handstone">

<Label >
<Nane>Handst one</ Nane>
</ Label >
</ Semant i cBase>
<l-- Semantic relation graph within "PaintingWrld" -->
<G aph>
<Rel ati on
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type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasLocati onOf "
source="#Real m' target="#PaintingWrld"/>
<Rel ation

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasLocati onOf "
sour ce="#Real n' target="#Deat hLords"/>
<Rel ati on
type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: r epr esent s"
source="#Sacrifice" target="#Painti ngWrld"/>
<Rel ati on
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasAgent O "
sour ce="#Deat hFi gure" target="#Dance"/>
<Relration
type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: hasAgem{ O "
sour ce="#Fi gure" target="#Hol d"/>
<Rel ati on

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasPat i ent O "
sour ce="#Axe" target="#Hol d"/>
<Rel ati on

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasPati ent O "
sour ce="#Handst one" t arget ="#Hol d"/>
</ Graph>
</ Semant i cBase>
<l-- Senmantic relation graph -->
<G aph>
<Rel ation
type="urn: npeg: npeg7: cs: Senm@ntyi cRel ati onCS: 2001: hasLocati oo "
sour ce="#GQuat enal a" target&" #Create"/>
<Rel ati on

types"urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: hasTi neCf "
sour ce="#Century8" target="#Create"/>
<Rel ati on
typed"ur n: npeg: npeg7: cs: Semant i cRellati onCS: 2001: hasExanpl eOF "
sour ce="#Vessel| {\"t ar get =" #MayaArt"/ >
<Rel ation
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasConponent O "
sour ce="#Pai nti ngs" target="#Vessel"/>
<Rel ati on
typed"ur n: npeg: npeg7:.cs; Semant i cRel ati onCS: 2001: hasSt at eOr "
source="#Hei ght" target="#Vessel"/>
<Rel.at_i/on
typed"urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: depi ct edBy"

sour ce="#Pai nti ngs" target="#Pai nti ngWrld"/>
<[-&{aph>
</ Setrant i cs>
</ Desctri pti on>

</ Npeg?>

3.11 Navigation and access tools

3.11.1 Introduction

This clause specifies description tools for navigation and access of multimedia content.

Table 12 - Overview of Navigation and Access Tools.

Tool Functionality

Summarization Tools for describing multimedia summaries and abstracts for efficient
browsing and navigation of multimedia content (e.g. based on key video
clips, key frames etc). See 3.11.2.
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Tool

Functionality

Partitions, Views and
View Decompositions

Tools for describing partitions, views and decompositions of image, video,
and audio signals in space, time and frequency (e.g. low-resolution views
or sub-regions of images). See 3.11.3.

Variations

Tools for describing the relationships between different variations of
multimedia content (e.g. conversion, revisions, summaries, etc). See

3.11.4.

3.11.2 Summarization

This subclause discusses the following tools.

Table 13 - Overview of Summarization Tools

Tools Functionality

Hierar¢hical Summary | Tool for describing summaries of time-varying audio, video or audiovisual data
that support sequential and hierarchical navigation. See 3.11.2.0-+3.11.2.6.

Sequeptial Summary

Tool for describing summaries of time-varying audio, video,or_audiovisual datg
that support sequential navigation. See 3.11.2.1 and 3.14,2.7 - 3.11.2.10.

3.11.2|]1 Summarization DS

3.11.21.1 Summarization DS examples

The following example describes a set of two summaries: the first summary is a Hi er ar chi cal Supmary,
and the second summary is a Sequent i al Sunmar y. In eachr summary, the SourcelD element identifies the
sourcq (original) content being summarized. Each sunimary is named by a Name element.| Other
subelgments of the Hi er ar chi cal Sunmary and Sequent i al Sunmary are introduced in later subclauses.

Note that XML comments are used to replace description‘details.

<Moeg7>
<Description xsi:type="SumraryDesgcripti onType">
<Summari zati on>

<Summary xsi:type="Hi erarchi cal SunmaryType" >

<Nanme>Audi ovi sual” sunmar y</ Name>
<Sunmmar y Segnent G oup>
</ Sufrar y Segnent >

</)Sunmar y Segnent >
<l-- More audiovisual clips -->
</"Summar y Segnent G oup>
</ Sunmar y>
<Summary xsi:type="Sequenti al SummaryType"
component s="audi o" >
<Nanme>Audi 0 _sunmmar y</ Nane>

conponent s="keyAudi*oVi sual d i ps" hierarchy="i ndependent ">
<Sour cel D>ur.nrwrycont ent : av: aaa- 001</ Sour cel D>
<Sunmar ySegnent > <! -- audiovisual clip #1 -->

<Summar ySegment > <!-- audi ovisual clip #2 -->

</

</ Mpe

<Sour cel D>urn: mycont ent : av: aaa- 001</ Sour cel D>

<Audi oSunmar yConponent > <! -- audio clip #1 -->
</ Audi oSummrar yConponent >

<Audi oSunmar yConponent > <!-- audio clip #2 -->
</ Audi oSunmar yConponent >

<l-- More audio clips -->

</ Sunmar y>
</ Sunmmari zati on>
Descri ption>
g7>
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3.11.2.2 Summary DS

Information on extraction and use is not provided.
3.11.2.3 HierarchicalSummary DS

3.11.2.3.1 HierarchicalSummary DS examples

The Hi er ar chi cal Summar y DS is built from temporal segments of audio, video or AV data, each of which
is described by a Sunmar ySegnent . Each Summar ySegnent contains locators to the audio, video or AV
data, to provide access to the associated key video clip or key audio clip, to key frames and to key sounds
and may also contain textual annotation referring to key themes. Sunmar ySegnent s are grouped into a
single summary using the SummarySegnentGroup DS. For example, in Figure 42, the
Hi erarchi cal Summary contains two summaries, where the first summary consists of four
Su f ; @S may
correspond to two different themes and may provide alternative views of the source content, gfouped
together using the Hi er ar chi cal Sunmary DS. Note that in this case, there is no notion of hjetarchy in the
underlying real-world events.

Hierarchical
Summary

/\

SummarySegmentGroup SummarySegmentGroup

Summary Summary Summary Summary Summary Summary Summary
Segment Segment Segment Segment Segment Segment Segment
\ \ SN g e e
\\ \ AN PPtas -~ g
\\ \\ \\\ /_,—’ ’/,, //,/
\ A - -
\ \ N -7 -
N \ PRI Pre Pl
P N -7 -7
AV Data >
L

Figurg 42 - lllustration of HierarchicalSummary DS containing two summaries, each describefl by a
SummarySegmentGroup. In this example, each SummarySegment refers to a key audiovisual clip.

The following is an example of a:set of two video summaries referring to particular events in a progfam, in
particdlar "slam dunks" and "three-point shots" in a basketball game. This description corresponds|to the
diagram shown in Figure ‘42. The Sourcel D element identifies the source content, while the
Sour deLocat or elementilocates the source content. The first summary contains four AV clips, each
showing a slam dunk;the’second summary contains three AV clips, each showing a three-point shot. By
groupipg the clips inta~summaries of events, a user may choose to view only the clips of slam |dunks;
alterngtively, the user may view all three-point shots. The names of themes or event types are defined using
the Summar yTheneLi st element. Each AV clip is defined by a start time and duration. Note that temporal
locations and-durations correspond directly to frame numbers, because the unit in which this temporal data is
definedl isr equal to the inverse of the frame rate (25 frames/sec).

<Moeg£=
<Description xsi:type="SummaryDescriptionType">
<Summari zation nedi aTi meUni t =" PTIN25F"
medi aTi neBase="Sumar y/ Sour ceLocat or/ Medi aUri ">
<Summary xsi:type="Hi erarchical SunmaryType"
component s="keyAudi oVi sual d i ps keyThenes"
hi erar chy="i ndependent " >
<Sour cel D>urn: nycont ent : av: av0l</ Sour cel D>
<Sour celLocat or >
<Medi aUri >htt p: // www. mycont ent . conf av/ av0l. npg</ Medi aUri >
</ Sour ceLocat or >
<Sunmar yThenelLi st >
<Sunmmar yThene i d="E0"> sl am dunk </ SunmmaryThene>
<Sunmmar yThene i d="E1"> t hree-point shot </ SunmmaryThene>
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</ Summar yTheneLi st >
<Sunmar ySegnent G- oup t henel Ds="EQ" >
<Nanme>S| am dunks</ Nane>
<Caption>The L.A. Lakers scored four slam dunks
in the second half.
</ Caption>

<Sunmar ySegnent > <l-- segnent #1 with slamdunk -->

<KeyAudi oVi sual d i p>
<Medi aTi ne>
<Medi aRel | ncr Ti mePoi nt >10476
</ Medi aRel I ncr Ti nePoi nt >
<Medi al ncr Dur at i on>475</ Medi al ncr Dur ati on>
</ Medi aTi ne>

</ ReyAudi ovi sual T T p>
</ Summar y Segnent >

<Sunmar ySegnent > <I-- segnent #2 with slam dunk-~35>

<KeyAudi oVi sual Cl i p>
<Medi aTi ne>
<Medi aRel | ncr Ti mePoi nt >12678
</ Medi aRel I ncr Ti nePoi nt >
<Medi al ncr Dur at i on>250</ Medi al ncr Durat i on>
</ Medi aTi ne>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >

<Sunmar ySegnent > <I-- segnent #3With slam dunk -->

<KeyAudi oVi sual C i p>
<Medi aTi nme>
<Medi aRel | ncr Ti mePoi nt’24125
</ Medi aRel | ncr Ti rePoi nt >
<Medi al ncr Dur at i o0>325</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >

<Summar y Segrent > <l-- segment #4 with slam dunk -->

<KeyAudi oVi sual Chi p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >30756
</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncr Dur at i on>525</ Medi al ncr Dur ati on>
<[-Nedi aTi me>
</ KéyAudi oVi sual d i p>
</ Summar y Segnent >
</ Sunmary Segnent G oup>
<SummarySegnent G oup themel Ds="E1">
<Name>3- Poi nt shot s</ Name>
<Caption>The L. A Lakers scored three 3-point shots
in this gane.

</ Capti on>
<Sunmmar y Segrent > <l-- segment #1 with 3-pt shot -->
<KeyAudi oVi sual C i p>
Medi-aFie=
<Medi aRel | ncr Ti nePoi nt >8125
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>125</ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Sunmmar y Segrent > <l-- segment #2 with 3-pt shot -->
<KeyAudi oVi sual i p>
<Medi aTi me>

<Medi aRel | ncr Ti mePoi nt >14600

</ Medi aRel I ncr Ti nePoi nt >

<Medi al ncr Dur ati on>275</ Medi al ncr Dur ati on>
</ Medi aTi ne>

160

© ISO/IEC 2002 — All rights reserved



https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

ISO/IEC TR 15938-8:2002(E)

</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Sunmmar y Segrent > <l-- segment #3 with 3-pt shot -->
<KeyAudi oVi sual i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >18670
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>625</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
</ Summar y Segnent G oup>
</ Summar y>

</ sunmmari zat1 on>

</[Description>
</ Mpeg7>
The H erarchi cal Sunmary DS can be used to summarize content at different levels of detajl. The
following example contains two summaries: one with 2.5 minute duration, and one Mith”5 minute ddration.

Each s
may,

summ
are alg

hries have a number of summary segments in common. That is, the segments in the short su
o part of the longer summary.

ummary is formed by a group of summary segments, each defined by a key~AV clip. These kgy clips
or example, be used to play back a visual summary of the source Content. Note that the two

mmary

<Mpeg

<[

7>
Description xsi:type="SunmaryDescriptionType">
<Summari zation nedi aTi meUni t =" PTIN25F"
medi aTi neBase="Sumar y/ Sour ceLocat or/ Medi aUri ">
<Summary xsi:type="Hierarchical SunmaryType"
conponent s="keyAudi oVi sual d i ps\_keyFr anes"
hi erar chy="i ndependent " >
<Sour cel D>ur n: nycont ent : av..av02</ Sour cel D>
<Sour celLocat or >
<Medi aUri >htt p: // www,¥rycont ent . conl av/ av02. npg</ Medi aUri >
</ Sour ceLocat or >
<l-- This SummarySegnent Goup is the 1st summary -->
<Sunmmar ySegnent G- eup dur ati on="PT2M30S" >
<Nane>150 Second Hi ghl i ght Summary</ Nanme>
<Sunmar y Segnent >
<KeyAudi oVi sual d i p>
<Nedi aTi me>
<Medi aRel | ncr Ti nePoi nt >10948
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>1040</ Medi al ncr Dur at i on>
</ Medi aTi me>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sual i p>
<Medi aTi me>

INVEdi aretr Thner 11 mePoi Nt >13301
</ Medi aRel I ncr Ti nePoi nt >
<Medi al ncr Dur at i on>1790</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sual C i p>
<Medi aTi ne>
<Medi aRel | ncr Ti nePoi nt >15364
</ Medi aRel | ncr Ti mrePoi nt >
<Medi al ncr Dur at i on>920</ Medi al ncr Dur ati on>
</ Medi aTi ne>
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</ KeyAudi oVi sual Cl i p>
</ Summar y Segnent >
</ Summar y Segnent G oup>

<l-- This SummarySegnentGoup is the 2nd sumary -->
<Sunmmar ySegnent G- oup dur ati on="PT3Mp4S" >
<Nane>234 Second Hi ghl i ght Summary</ Nanme>
<Sunmar y Segnent >
<KeyAudi oVi sual d i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >10474
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur ati on>474</ Medi al ncr Dur ati on>

<] NEdT all ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sual i p>
<Medi aTi ne>
<Medi aRel | ncr Ti mePoi nt >10948
</ Medi aRel I ncr Ti nePoi nt >
<Medi al ncr Dur at i on>1040</ Medi al nerBur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sual C i p>
<Medi aTi ne>
<Medi aRel | ncr Ti mePoi nt>11948
</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncr Dur at i“9n>1353</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sualkd i p>
<Medi aTi_ne>
<Medi aRel | ncr Ti mePoi nt >13301
</ Medi aRel | ncr Ti mrePoi nt >
<Medi al ncr Dur at i on>1790</ Medi al ncr Dur ati on>
</,Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Sunmar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sual C i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >15091
</ Medi aRel | ncr Ti mrePoi nt >
<Medi al ncr Dur ati on>273</ Medi al ncr Dur ati on>
</ Medi aTi ne>

<l KavAudi o\isual Clin
—HEY-HeH-O VA -StHa— o

p
</ Summar y Segnent >
<Sunmar y Segnent >
<KeyAudi oVi sual i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >15364
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>920</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
</ Summar ySegnent G oup>
</ Summar y>
</ Summari zati on>
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</Description>
</Mpeg7>

3.11.2.3.2 HierarchicalSummary DS extraction

In general, HierarchicalSummary descriptions can be constructed manually or automatically. To construct a
HierarchicalSummary description, key audio- or video-clips and key-frames are extracted, selected and
composed into a summary. In addition, textual annotation may be added to the HierarchicalSummary
description.

Key-frames

this algorithm may also be used to create other types of summary descrlptlons This algorithm uses
measyres of scene action to detect shot boundaries and to determine the number and position of-key-frames
allocated to each shot, as follows. Each video frame s; within shot s is represented by its c6lor hisfogram
vector|h, (¢q), where q is the color index. Define a measure of action between two frames by the diffgrence

of theif histograms /, and hy, . i.e., A(hy,. kg, )=

s (9)-

Si1?

Shot houndaries are determined by thresholding the action measure A(.,.) as follows. Assume that the first
p frames (e.g., p = 3) of the sequence do not correspond to shot boundaries: Compute the mean|action
measyre 4,, across the first p frames. Set the threshold for shot boundary,detectionto A= a4, + 4,,,|where
A ., is the standard variation of the action measure and ¢ is a predetermined parameter (e.g., = 10)} Once
a bouInLdary is detected, a new threshold is determined in the same.manner using the first p frames| of the
next shot.

Definel a cumulative action measure for the first » frames in-a‘shot as C(n Z ( s ) . Given|a total

numbegr of K key-frames to be allocated to the entire video, allocate each shot a number of key-frames, K,
proportional to the total cumulative action in that shot.

For egch shot, approximate the area under the cumulative action curve with K rectangles with variable

width, where the density of the rectangles increases with the slope of this curve. Along the temporal axis, the
rectangles partition a shot into contiguous shot segments separated by breakpoints. The frame fthat is
situated at the midpoint of a shot segment is defined as the key-frame representing that shot. The following

iteratie algorithm determines the, breakpoints {to, 14y e ,tKS} and the time instances of associatgd key-

frame§ {k4, kg, ..., K} .

Let the time instange-of the first break-point be 75 = 0;
Let the location of the first key-frame be &k = 1;

FOR j =<-through K, —1 DO {

Compute the next break-pointas ¢, =2k, — ¢, _4;

IF #; exceeds the shot boundary 7; THEN STOP;
ELSE Let ki1 be the first frame past s for which
2C(tj) - C(kj) < C(k_/.ﬂ) ;
}

Optimize the time instances of key-frames starting from the second key-frame positioned at &, as follows.
Determine k; (/ 22) by choosing that frame between ¢._ 4 and 1 that produces the largest value of the
action measure with respect to the previous key-frame k _ 1. This criterion can be referred to as the "largest
successive difference" criterion.
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A hierarchical key-frame summary is generated by clustering the key-frames extracted by the algorithm
described above. Clustering is performed using the histogram vectors of key-frames. The clustering
algorithm considers pairs of clusters of key-frames, where key-frames belonging to the same cluster are
consecutive in time. Let K be the number of key-frames in the most detailed summary of a particular shot.
The next coarser level has K /p key-frames, where p is an arbitrary but predetermined compaction ratio.
Start with an equally spaced partitioning of the key-frame histograms where each of the resulting partitions
contains histogram vectors of p consecutive key-frames (see Figure 43). Then, starting with the first partition,
adjust each partition boundary between two adjacent partitions so as to minimize the I/, norm for the two
adjacent partitions on either side of the partition boundary, as follows.

Assign the centroid histogram vector as the representative vector for each partition;

H—H—is—the—representative—vectorfor-the—veetors—in—the—partition{F——F J ane—H- is the
representative vector of the adjacent partition [T Ty 4], adjust T; such that the total’ sum of
squared distances of vectors in each cluster to the correspondlng representative’vector is
minimized (see Figure 43).

If Tj = Tj + 1, then delete Hj from the representative set of vectors. If Tj_1 = Tj, then delet¢ Hj_1
from the set of representative vectors.

Continue with the next pair of partitions, until all partition boundarigs-are processed.
Apply teps 1-4 for 10 iterations (or until the decrease in total distortion is$ insignificant). After stoppipg, the
frame |n the first cluster whose histogram vector is closest to the representative vector is selected as the first
key-frgme. Key-frames for subsequent clusters are determinedaeccording to the "largest sucdessive

differehce" criterion expressed in terms of the action measure. Coarser level summaries can be obtaipned by
recurs|ve application of the above procedure.

«>r >
T; T T

A R 5 (A A S
(a) (b) (c)

Figur} 43 - Pairwise clustering for hierarchical key-frames summarization. In this example, the

3

compaction ratio is 3. First' T, is adjusted in (a) considering only the two consecutive partitipns at
eitherjside of T,. Then T,;and T; are adjusted as depicted in (b) and (c), respectively.

Fidelity

The following-algorithm describes computation of fidelity values associated with key-frames in a hiergrchical
key-frgme summary. Assume that a feature descriptor such as a color histogram is available for eagh key-
frame.| Défine a distance metric on the color histograms such as the /; norm. Consider a hiergrchical
summary withkey-frames as showrn i Figure 44T he Rey-frame im each node s identified by A, B, etc.,
while fidelity values are denoted by e1, e2, etc. Consider, for example, the fidelity value e1, which |nd|cates
how well the key-frames in the subtree with root at node B is represented by the key-frame at node A. The
fidelity value e1 can be obtained as follows.

Compute the maximum distance between the histogram of A and those of its children B, E, F and G;
Take the reciprocal of this maximum distance.

After all fidelity values in the hierarchy are computed, normalize them so that the values lie between 0.0 and
1.0.
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3.11.2

In gengral, HierarchicalSummary descriptions can be used for navigation and browsing,(e.g. visual t
contents or visual index of events), for viewing summarized content (e.g. visual highlights), and for s
conterft viewing (e.g. adaptive to client or terminal capabilities and user preferences).

In the
The n

scalabje hierarchical summary and quick search. For example, if a user Specifies a preferred number
frameg to preview the whole video, then the system utilizes the fidelity attributes in the summary to s

given

to autgmatically generate the key-frame hierarchy. A set of key-ffames are then sent to the terminal

for dis

Consider a key-frame hierarchy in Figure 44. In this example, key-frame B has three fidelity values
and e associated with each of its three subtrees. Thevalue e4 indicates the degree of representati
of keytframe B over its subtree rooted at E. Thusikey-frame B represents its children contained

subtre
larger,

The fgllowing algorithm automatically selectsva given number of key-frames from a key-frame hie

based

key-frgmes with maximum fidelity by K.
initialize K to the empty set;

add th

WHILE ( card(K) <N ) {
cgnsider nodes g withiaparent node o such that eeK and feK;

le

add g to K;

}
The a

assume that N=2. If e3 is the minimum among el, e2 and e3, the key frames A and D are selecte
deconpaeses’the original tree in Figure 44 into the two subtrees shown in Figure 45.

ISO/IEC TR 15938-8:2002(E)

G H J K

i\
M
Figure 44 - An example of a key-frame hierarchy.

3.3 HierarchicalSummary DS use

ollowing, a method is described for utilizing the fidelity attribute of a HierarchicalSummary desc
ption of fidelity allows a variety of practically useful functionalities’ such as fidelity-based sur

humber of key-frames which best represent the original video it/ a sense defined by the encode

Dlay.

b rooted at E with fidelity e4. As one goes down to finer levels, the fidelity values generally b
indicating that a key-frame at a finer levehrepresents its subtree better than those at coarse

on the fidelity values. Denote the desired number of key-frames to be selected by N. Denote the

b root node to K;
B be the node ameng these nodes with lowest fidelity value;

gorithm,'above yields the set K that contains the N key frames selected. For example, Figy

able of
calable

ription.
nmary,
of key-
elect a
r used
device

e4, eb
eness
in the
pcome
levels.
rarchy,
set of

re 44,
d. This
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£ A

3.11.2

3.11.2

The fo
events

summary themes, as indicated by the parentID attributes. This structure is similar to an index and c3

the thq

last theéme of the example ("John's favorite scenes”), a theme can be userspecific.

Figure 45 - An example of the key-frame selection algorithm based on fidelity values.

4 SummaryThemeList DS

4.1 SummaryThemelList DS examples
lowing is an example of a Sunmar y TheneLi st , which contains a set of themes (e.g., certain k|

nds of

for a sports news program. Note that this example describes a tree-structured representation of

mes in the multimedia content, allowing users to navigate the content accordingly. As shown

ptures
in the

<Su
<
<

<
<

<

<
<
</ Su
</ Su

ryThemeLi st >

umar yThermre xnl : | ang="en" id="itenmD"> basebal }" </ SunmaryThene>
ummrar yTheme xmi : [ ang="en" id="itenD1" parendl D="itenD">

hene run </ SunmaryThene>
umrar yThene xnml : 1l ang="en" id="iteml" >/basketball </ SumraryThene>
umrar yThene xnl :lang="en" id="iteml1l" parentlD="iteml">

t hr ee- poi nter </ SummaryThenme>
ummrar yTheme xmi : [ ang="en" id="itenl2" parentlD="iteml">

sl am dunk </ SummaryThene>
umar yThermre xnl ;1 ang="en" id=%tenm"> soccer </SummaryThene>
umar yTherme xnl ;1 ang="en" id="itenB8"> John's favorite scenes
ryThene>

ryThenelLi st >

3.11.2

3.11.2
The fo

in 3.11.

part of
followi
to the
summ

5 SummarySegmentGroup DS

5.1 SummarySegmentGroup DS examples

lowing description-represents the same two example summaries encoded by the second des(
2.3.1. Note that,in the example description in 3.11.2.3.1, the segments in the short summary a
the segments in the longer summary. Therefore, a number of segments are described twic
ng description illustrates how to remove this redundancy. Space can be saved by assigning ide|
segments in the longer summary (using i d attributes) and referring to these segments in the

hry-(using Sunmar ySegnent Ref instead of Sunmmar ySegnment and using the i dr ef attribute).

ription
re also
e. The
ntifiers
shorter
This

define

b the’ same summary as if the segments were actually part of the description of the short summal

ry.

<Mpeg

7>

<Descri ption xsi:type="SumraryDescriptionType">

<Summari zati on nedi aTi meUni t =" PTIN25F"

nedi aTi neBase="Sunmar y/ Sour ceLocat or/ Medi aUri ">

<Sunmary xsi:type="Hi erarchical SumaryType"
conponent s="keyAudi oVi sual C i ps keyFranes"
hi erar chy="i ndependent " >
<Sour cel D>ur n: mycont ent : av: av02</ Sour cel D>
<Sour celLocat or >

<Medi aUri >htt p: // www. mycont ent . conf av/ av02. npg</ Medi aUri >

</ Sour ceLocat or >
<l-- This SummarySegnentGroup is the 1st sumary -->
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<Summar ySegnent Gr oup dur ati on="PT2M30S" >
<Nane>150 Second Hi ghl i ght Summary</ Nanme>
<Summar ySegnent Ref i dr ef ="seg02"/ >
<Summar ySegnent Ref i dref ="seg04"/ >
<Sunmar ySegnent Ref i dref ="seg06"/ >

</ Summar ySegnent G oup>

<l-- This SummarySegnentGoup is the 2nd sumary -->
<Summar ySegnent Gr oup dur ati on="PT3Mp4S" >
<Nane>234 Second Hi ghlight Summary</ Nanme>
<Sunmar ySegnent i d="seg01">
<KeyAudi oVi sual C i p>
<Medi aTi me>
<VEdTI aRel Tncr 1T nePoI Nt >104 74
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>474</ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Sunmar ySegnent i d="seg02">
<KeyAudi oVi sual C i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >10948
</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncr Dur at i on>1040</ Medi“al ncr Dur at i on>
</ Medi aTi me>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Summar ySegnent i d="seg03">
<KeyAudi oVi sual C i p>
<Medi aTi me>
<Medi aRel | ncr TixnePoi nt >11948
</ Medi aRel | nc¥.Ti nePoi nt >
<Medi al ncr Buyr at i on>1353</ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent\>
<Summar ySegnment i d="seg04">
<KeyAudi oVi sual d i p>
<MediraTi me>
<Medi aRel | ncr Ti nePoi nt >13301
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>1790</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Sunmar ySegnent i d="seg05">
<KeyAudi oVi sual i p>

<Medi aTi ne>
<Medi aRel | ncr Ti nmePoi nt >15091
I Medi-aRelHnerTFirePRoipt=

<Medi al ncr Dur at i on>273</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Sunmar ySegnent i d="seg06" >
<KeyAudi oVi sual C i p>
<Medi aTi ne>
<Medi aRel | ncr Ti nePoi nt >15364
</ Medi aRel I ncr Ti nePoi nt >
<Medi al ncr Dur at i on>920</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
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</ Summar y Segnent G oup>
</ Sunmar y>
</ Summari zat i on>
</ Descri ption>

</ Mpeg7>

3.11.2.6 SummarySegment DS
3.11.2.6.1 SummarySegment DS examples

The Hi erar chi cal Sunmary DS structures information in multimedia content into groups of video clips,
audio clips, key frames and key sounds, possibly using a hierarchical set of levels. The resulting description

allows navigating content by "zooming in" and "zooming out" to various levels of detail.

The following is another description example of the summaries discussed in 3.11.2.3.1 and 3.11.2.5
followipg description is a hierarchical summary that exploits the relation among summary segments
two symmaries to remove redundancy in the description. The summary segments are structured in

1. The
in the
multi-

level fashion, i.e., the structure of Sumar ySegment Gr oup elements is nested (level 0 and@). In this case,
segmgnts in the Summar ySegnment G- oup element at level 0 (root level) form the short-ddration summary.
Furthermore, these segments are implicitly also part of the long duration summary; ‘although they are not

explicify encoded in the SunmmarySegnent Group element at level 1. This~implicit inclus
Su

on of

rySegment elements from "coarser” levels of the hierarchy into "detailed"-levels of the hieraychy is

signalled by the hi er ar chy attribute of this Hi er ar chi cal Sumary (its value is "dependent" insalead of

"indeppndent”). This avoids the necessity to duplicate the segments at multiple levels of a hier
summary. Also note the use of the or der attribute in Summar ySegnent.*elements to indicate the o
which fhese segments should be presented or navigated. The use of this attribute is necessary in this

rchical
rder in
case,

becauge the order of elements in the description no longer corresponds to the desired presentation or

ion order.

<Moeg7>
<Description xsi:type="SummaryDescri ptionhType">
<Summari zation nedi aTi meUni t =" PTIN25F"
nmedi aTi neBase=" Sumar y/ Sour cekocat or/ Medi aUri ">
<Sunmary xsi:type="Hi erarchi@al SurmaryType"
conponent s="keyAudi oVi sual d i ps keyFranes"
hi er ar chy="dependent ">
<Sour cel D>ur n: nycontééent : av: av02</ Sour cel D>
<Sour celLocat or >
<Medi aUri >ht tp: // www. mycont ent . conf av/ av02. npg</ Medi aUri >
</ Sour ceLocat©r>
<l-- This SummarySegnentGoup is the 1st sumary -->
<Sunmar ySeghent G- oup dur ati on="PT2M30S" | evel ="0">
<Nane>150 Second Hi ghlight Summary</ Name>
<Supmar ySegnent order="2">
<KeyAudi oVi sual d i p>
<Medi aTi nme>
<Medi aRel | ncr Ti nePoi nt >10948
</ Medi aRel I ncr Ti mePoi nt >
<Medi al ncr Dur at i on>1040</ Medi al ncr Dur ati on>
</ Medi aTi me>
</KeyAudi oVisual d i p>
</ Summar y Segnent >
<Summar ySegnent order="4">
<KeyAudi oVi sual i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >13301
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>1790</ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Sunmar ySegnent order="6">
<KeyAudi oVi sual i p>
<Medi aTi me>
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<Medi aRel | ncr Ti mePoi nt >15364
</ Medi aRel I ncr Ti nePoi nt >
<Medi al ncr Dur at i on>920</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >

<!-- This SummarySegnent G oup contains additional -->
<l-- detail for the 2nd summary -->
<Sunmar ySegnent G- oup durati on="PT1M24S" | evel ="1">
<Nanme>234 Second Hi ghli ght Sunmary</ Nane>
<Summar ySegrment order="1">
<KeyAudi oVi sual d i p>
<NVEdT all ne>
<Medi aRel | ncr Ti nePoi nt >10474
</ Medi aRel I ncr Ti mePoi nt >
<Medi al ncr Dur at i on>474</ Medi al ncr Dur at ion>
</ Medi aTi ne>
</ KeyAudi oVi sual C i p>
</ Sunmar ySegnent >
<Summar ySegrment order="3">
<KeyAudi oVi sual d i p>
<Medi aTi me>
<Medi aRel I ncr Ti nePoi nt >11948
</ Medi aRel I ncr Ti mePoi nt »
<Medi al ncr Dur at i on>1353%/ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual C i p>
</ Sunmar ySegnent >
<Summar ySegment order="5">
<KeyAudi oVi sual d i p>
<Medi aTi me>
<Medi aRel I\ncr Ti mePoi nt >15091
</ Medi aRel | ncr Ti mePoi nt >
<Medi @kncr Dur at i on>273</ Medi al ncr Dur ati on>
</ Medi gTi*me>
</ KeyAudi'eVi sual Cl i p>
</ Summar y Segnment >
</ Summar ySegnent G oup>
</ Summar y Segnent G oup>
</ Sunmar y>
</ Sunmari zat i on>
<[|Descri ption>
</ Npeg7>

Figure[44 shows<ah-example of a hierarchical key frame summary containing three levels (the root is @t level
0, whilg the leafs Jare at level 2).

The fdllowing'is a description of the key-frame hierarchy in Figure 44 using the Hi er ar chi cal Supmary
DS. Notethat children Summar ySegnent G- oup elements are specified after Sunmar ySegnent elemgnts at
each rkwwmmﬂmample
values. Note that a summary consisting of key frames at a particular level of detail shall be constructed by
combining information from all Suntmar ySegnent Gr oup nodes at the same depth in a single tree. In this

example, the most detailed summary is constructed by combining the key frames from all leaf (level 2)
Sunmar ySegnent G- oup nodes.

<Moeg7>
<Description xsi:type="SummaryDescriptionType">
<Sunmmari zati on>
<Sumary xsi:type="Hierarchical SunmaryType"
conponent s="keyFranes" hierarchy="i ndependent ">
<Summar ySegrent Group | evel =" 0" nuntX KeyFranmes="1">
<Sunmar ySegnent id="key_frane_A">
<KeyFr ame>
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<Medi aTi mePoi nt >T00: 06: 45</ Medi aTi mePoi nt >
</ KeyFr ane>
</ Summar y Segnent >

<Sunmar ySegnent G oup | evel =" 1"
nuntX KeyFranmes="1" fidelity="0.4"> <l-- el -->
<Summar ySegrent id="key frame_B">
<KeyFr ane>
<Medi aTi mePoi nt >T00: 03: 45</ Medi aTi mePoi nt >
</ KeyFr ame>
</ Sunmar ySegnent >
<Sumar ySegrment Group | evel ="2
nuntf KeyFranmes="1" fidelity="0.4"> <l-- e4 -->
<Summar ySegnent 1 d= Key _ITrane_E >
<KeyFr ame>
<Medi aTi mePoi nt >T00: 02: 00</ Medi aTi nePoi nt>
</ KeyFr ame>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Sumar ySegrent Group | evel ="2
nuntX KeyFranes="1" fidelity="0.2"> <l-:\g5 -->
<Sunmar ySegnent i d="key frane F">
<KeyFr ane>
<Medi aTi mePoi nt >T00: 03: 00</ Nedi aTi mePoi nt >
</ KeyFr anme>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Summar ySegment Group | evel =" 2!
nuntf KeyFranmes="1" fidel irty="0.6"> <!-- e6 -->
<Sunmmar ySegnent i d="key: frane_G'>
<KeyFr ame>
<Medi aTi meRei nt >T00: 04: 00</ Medi aTi nePoi nt >
</ KeyFr ame>
</ Sunmar y Segnent’>
</ Sunmar ySegnent' & oup>
</ Summar y Segnent Goup>

<Sunmmar ySegment Group | evel =" 1"
nuntX KeyFrames="1" fidelity="0.5"> <l-- e2 -->
<SummuatySegrment id="key frame C'>
<KeyFr ame>
<Medi aTi nePoi nt >T00: 07: 15</ Medi aTi mePoi nt >
</ KeyFr ame>
</ Sunmar ySegnent >
<Sumar ySegrment Group | evel ="2
nuntX KeyFranes="1" fidelity="0.3"> <l-- e7 -->
<Sunmar ySegnent i d="key frane H'>
<KeyFr ane>
<Medi aTi mePoi nt >T00: 06: 00</ Medi aTi mePoi nt >
</ KeyFr anme>
L SurreryrSegrepi =
</ Sunmar ySegnent G oup>
<Summar ySegment Group | evel ="2"
nuntf KeyFranmes="1" fidelity="0.3"> <!-- e8 -->
<Sunmar ySegnent i d="key frane |">
<KeyFr ame>
<Medi aTi mePoi nt >T00: 07: 00</ Medi aTi nePoi nt >
</ KeyFr ame>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Sumar ySegrent Group | evel ="2
nuntX KeyFranes="1" fidelity="0.8"> <!-- €9 -->
<Sunmar ySegnent id="key_frane_J">
<KeyFr anme>
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<Medi aTi mePoi nt >T00: 08: 00</ Medi aTi nmePoi nt >
</ KeyFr ame>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
</ Summar y Segnent G oup>

<Sunmar ySegnent G oup | evel =" 1"
nunt KeyFrames="1" fidelity="0.2"> <l-- e3 -->
<Sunmar ySegnent id="key_frane_D'>
<KeyFr ame>
<Medi aTi nePoi nt >T00: 10: 40</ Medi aTi mePoi nt >
</ KeyFr anme>
</ Sunmar ySegnent >
<Sunmmar ySegnent & oup T evel = 2
nunt KeyFranes="1" fidelity="0.3"> <!-- el0 -->
<Sunmmar ySegnent i d="key frane_ K"'>
<KeyFr ame>
<Medi aTi mePoi nt >T00: 10: 00</ Medi aTi mePoi‘nt >
</ KeyFr ame>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Sumar ySegrent Group | evel =" 2"
nuntf KeyFranmes="1" fidelity="0.4">"<l-- ell -->
<Sunmar ySegnent id="key_frane_L">
<KeyFr ame>
<Medi aTi mePoi nt >T00: 11 00</ Medi aTi nePoi nt >
</ KeyFr ame>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Sumar ySegrent Group | eveh="2"
nuntY KeyFranes="1" fidelity="0.1"> <l-- el2 -->
<Sunmmar ySegnent i d="key franme M >
<KeyFr ane>
<Medi aTilrePoi nt >T00: 12: 00</ Medi aTi mePoi nt >
</ KeyFr ane>
</ Summar y Seghent >
</ Sunmar ySeghent G oup>
</ Summar y Segnent G oup>
</ Sunmmar y Segnment'G oup>
</ Sunmar y>
</ Sunmari zat i on>
<[ Description>
</ Mpeg7>

The fildel i ty valuesof the Summar ySegnment G- oup elements in a hierarchical summary may be used by
an application toadaptively select Summar ySegnent G oup elements. For instance, a variable nunber of
key frames can_be extracted from the Hi er ar chi cal Summary in a scalable manner, given fidglity
values|for all elements with key frames in the hierarchy.

3.11.2|7~\vSequentialSummary DS

3.11.2.7.1 SequentialSummary DS examples

Using the Sequent i al Sunmary DS, a sequence of images, or frames from a video program can be shown
sequentially in time - for example, as an animated slide show. The Sequent i al Sunmary DS also supports
fast playback of parts of a video program, by referring to a separately stored composite summary of video
frames. The following example of a video summary illustrates the Sequenti al Summary DS. The first
locator specifies the location of the original (source) video, while the second locator specifies the location of
a composite video summary. Then, each Vi sual Summar yConponent element describes the properties of
a particular frame in the original video.

<Sequenti al Summary i d="Soccer Sunmary001" conponents="vi sual ">
<Sour ceLocat or > <!-- source video -->
<Medi aUri >file://disk/soccer/source/ soccer001l. npg</ Medi aUri >
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</ Sour ceLocat or >
<Vi deoSummar yLocat or >

</ Medi aUri >

</ Vi deoSunmmar yLocat or >

<l-- sunmary video -->
<Medi aUri >fil e://disk/soccer/sunmary/soccer001- summary. npg

<Vi sual Summar yConponent >
</ Vi sual Sunmar yConponent >

<l--
<Vi sual Summrar yConponent > <I--
</ Vi sual Summar yConponent >
<Vi sual Summar yConponent > <I--
</ Vi sual Sunmar yConponent >
<Vi sual Summar yConponent > <I--
</ Vi sual Summar yConponent >

</ SequentT al Sunmar y>

video frane #1 -->
video frame #2 -->
video frane #3 -->

video frane #4 -->

Sequential
Summary

udio clip is described by the Audi oSunmar yConponent D.

Another example is illustrated in Figure 46, containing three tracks of elements associated w
multimledia content: image frames, textual annotation and audio clips. Each image frame is déscribed
Vi sugl Sumar yConponent D, each annotation is described by the Text ual SunmaryConponent

<Seq\.%e

<$odreelLocat or >

Visual Data

Textual Data

Audio Data

<l --

Visual Visual Visual
Summary Summary Summary ——-3p
Component Component Component
) T T
\ 1 \
\ ) \
\ ] \
\ i \
Textual \ Textual ! \
Summary . Summaky “H Y >
\
Component \ Component | | !
]
\ ‘\ \ : ‘\
\ \ \ ! \
. \ . \ ! . \
Audio [\ \ Audio ! ! Audio \
Summary |\ : Summary \\ E Summary L\
- T
Component \ \ | Cemponent | ! Component \‘
A\ \ ‘\ T \ : T ‘\
\\ \ A \ \ | ! \
\ \\ ‘\ ‘I \ ! 1 \
\ \ \ \ | ! \
\ \. \ ! \ | ! \
\ \ \ \ | | \
\ \ \ ' \ 1 ! \
\ N \ . :
\ \
\ \ Y\l \ [ | b_»
\ N~ ' v~ |
AY \\ \ \ :
\ |< \ A N 1
\ — — —_—
Y L v I Tl I >
\ \ !
—— | | — Y — v —=>

Figure 46 - lllustration of SequentialSummary DS.

llowing description corresponds to the diagram shown in Figure 46. Note that the conpo
e enables-applications to quickly identify the type of summary and the data contained therein.

hent s

</ Sour celLocat or >

<Vi sual Sumrar yConponent >

<l-

nt j-al’Summary i d="Soccer Sumar y005" conponent s="vi sual
source video -->
<Medi aUri >file://disk/soccer/source/soccer001. npg</ Medi aUri >

audi o textual ">

th the
by the
D and

172

</ Vi sual Sunmar yConponent >
<Vi sual Summar yConponent >
</ Vi sual Summar yConponent >
<Vi sual Sumrar yConponent >
</ Vi sual Summar yConponent >
<Audi oSummar yConponent >

</ Audi oSummar yConponent >
<Audi oSunmar yConponent >

</ Audi oSummrar yConponent >

<Audi oSunmar yConponent >

</ Audi oSummrar yConponent >

<l -

<l --

<I--

<I--

<I--

video frame #1 -->
video frane #2 -->
video frane #3 -->
video frane #4 -->

audio clip #1 -->

audio clip #2 -->
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<Text ual Sunmar yConponent > <l-- text annotation #1 -->
</ Text ual Sunmar yConponent >
<Text ual Sunmar yConponent > <l-- text annotation #2 -->

</ Text ual Sunmar yConponent >
</ Sequent i al Sumary>

3.11.2.7.2 SequentialSummary DS extraction

In general, SequentialSummary descriptions can be constructed manually or automatically. To construct a
SequentialSummary description, key-frames and sound-clips are extracted, selected and composed into a
summary. In addition, textual annotation may be added to the SequentialSummary description.

Key-frames

In the following, an algorithm is described for automatic key-frame extraction. Note that parts of this @lgorithm
may also be used to create other types of summary descriptions. This algorithm consists of the\following
steps, |illustrated in Figure 47 (see also Abdeljaoued et al., 2000 and Perkis et al, 2000).

Feature points are extracted from each frame and then Kalman filtering is.used to trdck the
feature points in the next frame. Feature points correspond to points-which comntain a
significant amount of texture, such as corner points. Such points are/good candidgtes for
tracking. The algorithm used for the feature points extraction step\has been developed by
Kanade et al. The KLT software library, which 4S- publicly availahle at
http://vision.stanford.edu/~birch/klt/index.html, can be used t6 implement the feature| points
extraction step. Other feature point extraction algorithms{can be used also. Sincg many
feature points have to be tracked, a data association filteris required. The nearest ngighbor
filter is used within this algorithm. In order to validaté the association, a texture desgriptor,
characterizing the neighborhood of the feature poiqt;is used. A track at time k is defined as
a sequence of feature points up to time k which have been associated with the same|target.
See Figure 48 for an illustration.

Shot boundaries are detected using an activitysmeasure based on the rate of change in tracks.
This activity measure depends on the mumber of terminated or initiated tracks, fand is
defined as the maximum betweenterminated and initiated tracks calculated| as a
percentage. The percentage of injtiated tracks is the number of new tracks divided |by the
total number of tracks in the cuirent frame, while the percentage of terminated trackg is the
number of removed tracks divided by the total number of tracks in the previous frame

Fdr shot boundary detection, a videe\sequence is modeled as a set of successive stationafy and
nonstationary states of the activity measure. Significant events correspond to the stationary states| which
ar¢ characterized by a constant “or slowly time-varying activity change. On the other hand, shot
boundaries correspond to an-abrupt change (cut) or fast change (dissolve). Accordingly, the temporal
segmentation algorithm should fulfill the following requirements: a) detection of abrupt changes [or fast
chpnges; b) detection of stationary segments.

Far this purpose, a recursive temporal segmentation algorithm is used, which models the data as a
sugcession of states represented as a Gaussian process. A change in the state corresponds to a ¢hange
in the parameters.of the process (mean p and variance 02). The following equations are used in grder to
update the process parameters:

H; :(1_05)/4-1 tag

2

o = (1—05)0'12-1 + a(a1- — U, )2

where & is the current activity change and & is a coefficient acting as an attenuation factor. If

|a" _'ui-l| 20y then a new Gaussian process is initialized, with mean equal to the current activity
change and standard deviation set as a large value. Figure 49 shows the activity change and its
representation as a model of succession of Gaussian processes. Short impulses correspond to short
processes with high activity change (shot boundaries), while longer segments correspond to Gaussian
processes representing significant events.

A representative key-frame is extracted from the stationary or weakly non-stationary states (flat
or oblique parts of the activity measure). The frame in the middle of the flat or oblique part is
selected as a key-frame. Such a choice would allow representing the state in a compact
way. For instance, in the case of a state that is part of a zooming camera operation, the
frame in the middle of this state is a good compromise between the wide and focused view.
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A significant state corresponds to a state with a long duration or a high activity change value. The
introduction of a significance value, computed as the product of the activity change value (activity
change mean) and the duration of the corresponding state, allows us to have a scalable summary. The
significance value, which is assigned to each key frame, could be interpreted as the surface of the
rectangle built by the duration of the state and the activity change mean.

Once the key frames have been ordered according to their significance value, the number of key frames
can be adapted according to the user’s preferences or the client device capabilities.

Tracksat time k-1 Frameat timek
Kalman filtering Feature points
extraction
Estimates of tracks Measured feature points
attimek attimek

A A
Data association

Tracks at time k
y
o| Activity change rate
computation

Activity change rate

4

Shot boundary detection and
key-frame selection

Figure 47 - Shot boundary detection and key-frame selection.

Figurg 48 - Example tracking result (frame numbers 620, 621, 625). Note that many feature points

disappear during the dissolve, while new feature points appear.
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Figure 49 - Activity change (top). Segmented signal (bottom).

Frametactivity

In the|following, a method is described for cemputing frame-activity values (FraneActi vity element of
Vi sugl Sumar yConponent Type). Framelactivity values are easily calculated from MPEG video sfreams
becaugse P-frames include information of motion vectors in macroblocks, from which frame-change{values
can bg computed, as follows.

UJ

Extract motion vectors from the inter-coded macroblocks in a P-frame and sum up their absolute value

Normglize the values with respect to the image size, by dividing the sum by the number of macroblgcks in
the frame.

Normgdlize the values based with respect to the time interval, by dividing the result of Step 2 by the dlration
between the P-frame and its reference picture.

The following are_two special cases: the first is the case of intra coded macroblocks, and the second is the
case ¢f field predicted macroblocks. If a macroblock is intra coded, it is ignored. For the field-pre¢dicted
macroplocks; multiply the absolute values of the motion vectors by 1/2 (because there are two motion
vectors in’ the macroblock).

Note that-aframe-change-value—cannotbe—calcutatedfromt+—andB-frames—inorderto—calcutate—aframe-
change-value for each frame, a linear approximation is used to interpolate missing values temporally. This
procedure can be performed in a viewer application to decrease the size of the description. On the other
hand, it is possible to calculate frame-change-values for all frames and include them in the description. In
this case, viewer applications need no interpolation operation.

If the source video is not coded in MPEG-format, e.g. block-based template matching can be used to extract
motion vectors. Another method for calculating frame-change-values is by applying pixel-wise subtraction of
color values between one frame and the next frame. Using this method, almost the same effect can be
obtained to implement smart quick view.

Thumbnails

Note that the video skim or smart quick view may consist of thumbnail-sizes images, to save data size.
Thumbnails can be extracted from I-frames in an MPEG bitstream, by decoding only the DC DCT-
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coefficients of macroblocks. The size of the extracted images is 1/64th of the original. Each frame can be
coded individually (such as a sequence of bitmaps, JPEG-images, etc.) or packed into one composite file
(such as a Motion-JPEG file, QuickTime movie-file, etc.). When the thumbnails are saved in separate files,
each | mageLocat or element will contain a URL. On the other hand, when the thumbnails are packed into a
single file, the location of the file is described by a URL in the Vi deoSunmar yLocat or element and
| magelLocat or elements in each Vi sual Sunmar yConponent element contains only frame-numbers or
time-stamps.

Thumbnail-sized images can also be obtained by selecting and decoding (if necessary) frames at some
regular interval in a video stream, and down-sampling them into small size images. Note that smart quick
view may require high-speed playback (without audio), in which case ready-made thumbnail-sized images
are useful. However, in the case that frames from the original video stream are used, ready-made thumbnails
are not required.

Regions-of-interest

In some applications, it is useful to indicate regions-of-interest in video images with varying sizes-and from
varying locations. For instance, the video content may contain frames with text or faces, which shduld be
visualiged at a higher resolution to highlight such areas or to improve readability of the video text, whilg other
video | data may be visualized at a lower resolution. In this case, the Rggion element of
Vi sugl Sumar yConponent elements may be used to specify such regions-of-interestin the original video
frameg. Also, the images in the video skim can be clipped from the corresponding original frames and|stored
separdtely as still images, which can be referred to using the ImagelLocator element |n the
Vi sugl Summar yConmponent D. The selection of such regions can be done manually, and should generally
be adapted to the content. For instance, region-of-interests can be image_regions with text, such [as the
score [n a sports game, or regions with faces of persons that the user may‘be interested in. Note thgt there
multiple regions-of-interest corresponding to the same vid€o)frame; this can be specified using
Vi sual Summar yConponent elements referring to the same’frame (using the MediaTime element).

Audio-clips

In ordegr to extract audio summary clips such as the main theéme of popular song, the spectral characteristics
of aud|o streams are analyzed. Analysis of time samples in the frequency domain is accompanied by time to
frequency mapping, and many algorithms for this mapping exist. One of the flexible methods is that the input
PCM gamples are converted into subband samples by.a filterbank, which is, for example, the method {ised in
MPEG-1/-2 audio compression (Layers | and Il)..Jn<ase that the input audio format is MPEG audio, fime to
frequenpcy mapping is not necessary, and the,audio summary extraction algorithm described here ¢an be
directly applied to the subband data of the MREG audio stream.

The adidio clips corresponding to the maintthemes or clips including title phrases of popular songs ¢an be
regarded as audio summary clips. In general, these clips are emphasized and include relatively high level of
music [and/or vocal. This results invfarge subband energies for both music and vocal bands, or |either.
Conseguently, a certain audio clip,»which includes the maximum of sum of subband energy for musit band
and that for vocal band, can be extracted as the audio summary clip.

Then, fhe following steps are adopted in order to extract the audio summary.

Conveft time samples into'subband samples using the filterbank.

After the subbandfiltering, calculate the subband energy of each subband which is summed up for each
serond.

Calculate thersummed subband energy for music band S S and that for vocal band S loca at time T
[se@cénd], according to the predefined band partition.

Determine the start time of audio summary clip Tsymmary @ccording to the following criterion.

Temmary = mTaX(ax S o FBXFEL L+ x F)
In this expression, Fieee denotes subband energy of base subband (subband zero), which greatly

relates to both music and vocal. «, #, and 7 denote weighting factors for subband energies of music,
vocal, and base respectively.

Once the start time of audio summary Tsummary iS determined, assign the fixed time duration (according to the
given duration constraint) or the time duration determined by another criterion, to each clip in order to
compose audio summaries.

Composition of summaries with key-frames, audio-clips and textual annotation
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To compose “slide-show" or "moving storyboard" summaries with key-frames, audio-clips and textual
annotation, the following algorithms may be used.

Shot boundary and key-frame detection. Shot boundary detection is applied to the original video track, and
the duration of every shot is recorded. Extract one key-frame per shot and use a
Vi sual Summar yConponent element to describe each key-frame. Use the SyncTime element of each
Vi sual Summar yConponent element to specify that the duration (intended display time) of the key-
frame is that of the corresponding shot.

Time scale modification. A time scale modification algorithm can be used to speed up or slow down the
audio by a factor, say N, preserving pitch and timbre. Hence the duration of the modified audio is N*dO,
where d0 = duration of original audio. Modify the display time of each key-frame accordingly.

Speech recognition and information retneval Speech recognltlon can be used to detect terms. Key terms

Text uaI Sumrar yCorrponent elements to speC|fy and synchronlze th|s textual annotat|on Wlth tt e key-
frames and audio-clips.

3.11.2|7.3 SequentialSummary DS use

In gengral, SequentialSummary descriptions can be used for rendering audio skims, videe’ skims, or|audio-
visual glideshows.

In the following, a method is described for utilizing the FrameActivity elemept of
Vi sugl Sumar yConponent elements in a SequentialSummary description,<The SequentialSummary DS
can bg used to specify a video skim, similar to a fast forward video playback. The SequentialSummary DS
also allows video playback with variable speed, also called "smart quick «iew". In conventional fast fprward
mode,|video is played back at constant speed, independent of the ameunt of activity in the scene or|scene
motior], which can make it difficult to understand the video content/ In smart quick view mode,| video
playback speed is adjusted so as to stabilize the amount of scene change. This requires computatior| of the
amournt of scene change for frames of the video. In this case, ©ne of the frame-properties consists| of the
"framerchange-value”, which is a measure of change from.-Oune frame to the next. Consequently, a |viewer
can dynamically adjust the playback frame rate. That is, playback speed is decreased if the frame-change-
value is high and increased if it is low.

The following notation is used to describe normal quickview and smart quick view.

Frame|rate of the original video: R frames/sec
Framelnumber of original video: i(0,1,2,..,K)
Framerchange-value for frame i: f(i)

Playbdck speed factor with respect to the original video frame rate: m
Display frame rate (playback frame.rate): r frames/sec
Display cycle number: j(0,1,2,...,N)

In the |case of normal quick:view, for each display cycle j (j=0,1,2,...,N), the frame number in the ¢riginal
video {is given by: (m*R/)*j. The total number of displayed frames N is calculated by K/(m*R/r). Framg i can
be extfacted from the original video or a thumbnail-sized image may be used. In the case where a |viewer
application can onfy use I-frames of the original video, the I-frame nearest to the computed frame i tan be
used for display:-

In the case-of.Smart quick view, the frame-change-values are used to adjust playback speed automatically.
Assune «(hat frame change vaIues f(i) are available for each frame i of the or|g|nal V|deo If f(i)[is not
availafle frame-
change-values f(|) are normahzed such that their summatlon equals 1. Denote the normahzed vaIues by w(i),
(i=0,..., K-1). In order to stabilize playback in smart quick view mode and achieve the display frame rate r on
average at the same time, the frame i to be displayed is controlled by the viewer based on w(i). Figure 50
shows a plot of the normalized frame-change-values w(i). The temporal axis can be partitioned into N
segments, such that the sum of the frame-change-values w(i) inside each segment (approximately the area
under the curve) equals 1/N. The boundaries between these segments are used as decision points to
calculate the frame number i of the or|g|nal video to be displayed, as follows. For display cycle j (the display

w(n) >—
frame rate is r), find the first i for which n-1 N That is, accumulate the values of w(i) until their sum
exceeds j/N. This determines the frame number i of the original video to be displayed at time j. Again, the
nearest I-frame can be used if other frames are not available.
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w(i)

N\\ ////‘/

Figure 50 - lllustration of smart quick view.

Another functionality of the SequentialSummary DS is to visualize a video <Containing various regipns-of-
interedt. Such regions-of-interest may be zoomed into or highlighted by, the viewer application. Of, such
regiong-of-interest may be used to synthesize images composed of thumidnails with different resolutipns. In
the latfer case, the thumbnail images are given by a sequence of still images with arbitrary size. The [size of
the thymbnail image and its location in the original frame is chosen aecording to the video content. Nqte that
more than one thumbnail image can correspond to the same-original video frame. Thumbnail images
corresponding to different regions in the same frame are layered to synthesize a single frame for
visualigation (see Figure 51).

Low resolution thumbnall image

High resolution thumbnail image Synthesized frame

Figure 51 - Synthesizing frames in a video skim from multiple regions-of-interest.

3.11.2(8 VisualSummaryComponent D

3.11.2(8.1 VisualSimmaryComponent D examples

The fdllowingtis-an example of a Sequenti al Sunmary, enabling a smart quick view, which is a vgariable
speed|presentation of the video content that uses the scene activity within parts of the original content to
contro| the speed of summary presentation. In this instance, I-frames from the source video are inclyded in
the summary—However;—scene—activity —ts—computed—for—P-frames—from—the—source—video- Each
Vi sual Summar yConmponent element in this summary contains a Conponent Sour ceTi ne element that
refers to a frame in the original video with a number expressed in units of 1/30th of a second. Some
Vi sual Sunmar yConmponent elements also refer to the corresponding frame in the composite video
summary using an | nagelLocat or element. Finally, some frames have a FrameActivity value
associated with it, indicating the relative amount of activity in the original video. In this example, a single
piece of original (source) data is being summarized; therefore, a single Sour ceLocat or element in the
Sequent i al Sunmary is sufficient.

<Sequenti al Summary i d="Soccer Sunmary006" conponents="vi sual ">
<Sour celLocat or > <l-- Location of the source content -->
<Medi aUri >fil e://disk/soccer/source/ soccer001. npg</ Medi aUri >
</ Sour ceLocat or >
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<Vi deoSummar yLocat or > <!-- Location of a composite video skim-->
<Medi aUri >file://disk/soccer/sunmary/soccer0l-summary. npg</ Medi aUri >
</ Vi deoSummar yLocat or >

<Vi sual Summar yConponent > <!-- Properties of video I-frane-->
<Conponent Sour ceTi ne> <!-- Frame nunber in the original video -->
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN30F"
medi aTi neBase="../../../ SourcelLocator[1]">2

</ Medi aRel | ncr Ti nePoi nt >
</ Conponent Sour ceTi nme>

<l nagelLocat or > <!-- Locates sunmmary frane (in video skim -->
<Medi aRel | ncr Ti mePoi nt nedi aTi meUni t =" PTLN30F"
medi aTi neBase="../../../VideoSunmaryLocat or[ 1] ">0

</ VEOT arRel T ncr 11 nePol Nt >
</ 1 magelLocat or >
<[ Vi sual Sunmar yConponent >

<Vi sual Summar yConponent > <!-- Properties of video P-frane-->
<Component Sour ceTi ne> <!-- Frame nunber in the original fw-deo -->
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN30OF"
medi aTi neBase="../../../SourcelLocator[1]">5

</ Medi aRel | ncr Ti mePoi nt >
</ Conponent Sour ceTi me>
<FrameActivity>1. 0</ FraneActivity> <l-- Framelactivity value -->
<[ Vi sual Sunmar yConponent >

<Vi sual Summar yConponent > <!-- Properties of.video P-frane-->
<Component Sour ceTi ne> <!-- Frame nunber<in the original video -->
<Medi aRel I ncr Ti mePoi nt nedi aTi neUni t/="PT1N30F"
medi aTi neBase="../../../ Sourcelocator[1]">8

</ Medi aRel | ncr Ti mePoi nt >
</ Conponent Sour ceTi nme>
<FrameActivity>0. 9</ FraneActi vi t y= <l-- Frame activity value -->
</|Vi sual Summar yConponent >

<Vi sual Summar yConponent > <l=3* Properties of video I-frane-->
<Conponent Sour ceTi ne> <l - Frane nunber in the original video -->
<Medi aRel I ncr Ti mePoirnt nedi aTi neUni t =" PTIN3OF"
medi aTi neBase={.v/../../SourceLocator[1]">11

</ Medi aRel I ncr Ti.@ePoi nt >
</ Conponent Sour c€Tiyme>

<l nagelLocat or > <!-- Locates sunmary frane (in video skim -->
<Medi aRel Ispcy Ti mePoi nt nedi aTi neUni t =" PTIN3OF"
medi.alineBase="../../../VideoSunmarylLocator[1] ">1

</ Medi aRel I ncr Ti mePoi nt >
</ | magekecat or >
<[ Vi sual Suffmrar yConponent >

<Vi sual;Summar yConponent > <!-- Properties of video P-frane-->
<Conponent Sour ceTi ne> <!-- Frame nunber in the original video -->
<Medi-aRelHnerTFrePRoirt—rediaFreUnit—PRTIN3OF
medi aTi neBase="../../../SourceLocator[1]">14

</ Medi aRel I ncr Ti mePoi nt >
</ Conponent Sour ceTi me>
<FraneActivity>0. 8</ FraneActivity> <l-- Frane activity value -->
</ Vi sual Sunmar yConponent >

<Vi sual Summar yConponent > <!-- Properties of video P-frane-->
<Component Sour ceTi ne> <!-- Frame nunber in the original video -->
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN30OF"
medi aTi neBase="../../../SourcelLocator[1]">17

</ Medi aRel | ncr Ti mePoi nt >
</ Conponent Sour ceTi me>
<FrameActivity>0.5</ FraneActivity> <l-- Frame activity value -->
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</ Vi sual Summar yConponent >

<Vi sual Summar yConponent > <!-- Properties of video I-frane-->
<Component Sour ceTi ne> <!-- Frame nunber in the original video -->
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN30OF"
medi aTi neBase="../../../SourceLocator[1]">20

</ Medi aRel | ncr Ti mePoi nt >
</ Conponent Sour ceTi me>

<l magelLocat or > <!-- Locates sunmary frame (in video skim -->
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN30OF"
medi aTi neBase="../../../VideoSunmaryLocator[ 1] ">2

</ Medi aRel | ncr Ti mePoi nt >
</ 1 magelLocat or >
<[ Vi sual summar yConponent >
</ SetJuent i al Sunmary>

3.11.2[9 AudioSummaryComponent D

3.11.2(9.1 AudioSummaryComponent D examples

The Alidi oSummar yConponent D can be used to provide an audio slide show (a stuccession of audig clips)
and sypports summarization of multiple pieces of content, such as a summary ofdnultiple songs recorfled on
one D album. In addition to playing audio slides (i.e., clips) one by ,one, applications can uge the
Audi gSour ceLocat or element in order to switch playback between an“-audio slide component and its
origingl. For example, one can listen to pieces of songs in the form of‘an audio slide show described by
Audi gSunmar yConponent elements; and if one encounters some audio piece of his/her favorite song at a
certair] location in the song, one can listen to its original from that point forward.

There |Imay be several types of audio summaries, depending-on-whether the original content is stored in a
single [stream of file, or in multiple streams or files. Also, eackiaudio slide in the summary may be either: a)
part of{the original content, b) part of a composite summatry, Or c) in a separate stream or file.

The following figure illustrates the case when there is. asingle source, but each audio summary component
(audio|clip) is located in a separate audio clip file.

00:00:00-00:05:01 00:05:01-00:07:41
LA A
— —~" ~
Original moz-req.aif _\\‘ INTROITUS: Requiem l KYRIE |
. 00:00:00-00:00:47 e 00:05:01-00:05:31
Audio slides Requiem.aif . Kyrieaif

kigure 52 - Example of an audio summary with a single source.

In this|case, the~top-level Sour ceLocat or associated with the entire summary indicates the locatign of a
single [ source("moz-req.aif"). Audi oSour ceLocat or elements associated with each slide specjfy the
location of‘audio clips (e.g. a song, a movement) using Medi aTi ne elements (OOm 00s to 05m 01s ffor the
first pgrty.and 05m 01s to 07m 41s for the second part). Conponent Sour ceTi ne elements indicate the start
time and duration of audio summary components in the source, and SoundLocat or elements each locate a
separate audio clip using a Medi aUri element ("Requiem.aif" and "Kyrie.aif" respectively).

<Sequenti al Summary id="cl assi cs004" conponent s="audi 0" >
<Nane>Mozart's Requi em KV 626</ Nane> <l-- Sunmary nanme -->
<Sour ceLocat or > <!-- Location of the source content -->
<Medi alri>file://Mzart/ noz-req. ai f </ Medi alri >
</ Sour ceLocat or >

<Audi oSunmar yConponent > <!-- Conponent #1 -->
<Title xm :lang="de">I NTRO TUS: Requienx/Title>
<Audi oSour celLocat or > <l-- Location of novenent #1 within the source -->
<Medi aTi ne>
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<Medi aRel Ti nePoi nt
medi aTi neBase="../../../../SourceLocator[ 1] ">PT0S

</ Medi aRel Ti nrePoi nt >
<Medi aDur at i on>PTO5M)1S</ Medi aDur ati on>
</ Medi aTi me>
</ Audi oSour celLocat or >

<Conponent Sour ceTi me> <!-- Location of conponent #1 within the source --
<Medi aRel Ti nePoi nt
medi aTi neBase="../../../SourcelLocator[1]">PT0S
</ Medi aRel Ti mePoi nt >
<Medi aDur at i on>PT47S</ Medi aDur at i on>
</ Conponent Sour ceTi me>
<soundLocat or > <T-- FITe locatron of slide conponent #IL -->
<Medi aUri>file://Mzart/Requi em aif</Mdialri >
</ SoundLocat or >
</ Audi oSummar yConponent >
<Awudi oSunmar yConponent > <!-- Conponent #2 -->
<Title xm:lang="de">KYRI E</Titl e>
<Audi oSour ceLocat or > <l-- Location of novenment #2 within the sourcq -->
<Medi aTi me>
<Medi aRel Ti nePoi nt
medi aTi neBase="../../../../ SourcelLocat or[1]">PTO5M)1S
</ Medi aRel Ti mePoi nt >
<Medi aDur at i on>PT02MA0S</ Medi aDur at i on*
</ Medi aTi me>
</ Audi oSour celLocat or >
<Comnponent Sour ceTi me> <!-- Location of/,conmponent #2 within the sourde --
>

<Medi aRel Ti mePoi nt
medi aTi neBase="../../../SourcelLocat or[1]">PTO5M)1S

</ Medi aRel Ti mePoi nt >
<Medi aDur at i on>PT30S</ Medi abDdr ati on>

</ Conponent Sour ceTi nme>
<SoundLocat or > <!--~File location of slide conponent #2 -->

<Medi aUri>file:// MzantFKyrie. aif</MdiaUi>
</ SoundLocat or >
</|Audi oSunmmrar yConponent >

<|-- More Audi oSumaf yConponent el enents ... -->
</ Sequenti al Sumary>

The following figure (llustrates the case when there are multiple sources, and the audio summary
compdnents (audio.clips) are all part of a composite audio summary.

TWOTON-1.aif TWOTON-2.aif
Original Brothers I . Georgie
00:01.06-00:01:-15. """"""""""""""""""""""""""" 00:00:17-00:00:25.
Audio Slides B vorona

00: 00:00-00:00:09
00:00:10-00:00:18

Figure 53 - Example of an audio summary with multiple sources.

In this case, the Audi oSummar yLocat or element locates the composite audio summary ("TWOTON.aif").
The Audi oSour ceLocat or elements in each Audi oSummar yConponent element specify the location of
each source using Medi aUri ("TWOTON-1.aif" and "TWOTON-2.aif", respectively).
Conponent Sour ceTi ne elements refer to the location of the audio clips within the source, and
SoundLocat or elements indicate the start time and duration of the audio clips within the composite audio
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summary using Medi aTi me (00s to 09s, and 10s to 18s, respectively). The Ti t | e element indicates the
song title.

<Sequenti al Sunmary i d="rock007" conponents="audi 0" >
<Nanme>Two Ton Shoe Rock Al bunx/ Nane> <l-- Sunmary nane -->
<Audi oSummar yLocat or > <!-- Location of the conposite audio sunmary -->
<Medi aUri >fil e:// TwoTonShoe/ Sumrary/ TWOTON. ai f </ Medi aUri >
</ Audi oSummar yLocat or >

<Audi oSunmar yConponent > <!-- Conponent #1 -->
<Title xm:lang="en">Brothers</Titl e>
<Audi oSour celLocat or > <!-- Location of source #1 -->
<Medi aUri >file:// TwoTonShoe/ TWOTON- 1. ai f </ Medi aUri >

</ AudioSourcelocator>

<Conponent Sour ceTi me> <!-- Location of conmponent #1 within the sounde --
>
<Medi aRel Ti mePoi nt
medi aTi neBase="../../ Audi oSour ceLocator[ 1] ">PTO1MI6S
</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT09S</ Medi aDur ati on>
</ Conponent Sour ceTi me>
<SoundLocat or > <!-- Location of conponent #1 mithin audi o sunmary
-->
<Medi aTi me>
<Medi aRel Ti mePoi nt
medi aTi neBase="../../../../Audi oSunmarylLocat or[ 1] " >PT0S
</ Medi aRel Ti mePoi nt >
<Medi aDur at i on>PT09S</ Medi aDur at i onz
</ Medi aTi ne>
</ SoundLocat or >
</|Audi oSunmmrar yConponent >
<Audi oSunmar yConponent > <!-- Conponent #2 -->
<Title xm :lang="en">Geor gi e</ Tit ['e>
<Audi oSour celLocat or > <!'s¥{“Location of source #2 -->
<Medi aUri>file:// TwoTonShoe/ TWOTON- 2. ai f </ Medi aUri >
</ Audi oSour ceLocat or >
<Conponent Sour ceTi me> <I- Location of conponent #2 within the sourde --
>
<Medi aRel Ti mePoi nt
medi aTi neBase="../../ Audi oSour ceLocat or[ 1] ">PT17S
</ Medi aRel Ti mePoi nt >
<Medi aDur at'i\on>PT08S</ Medi aDur at i on>
</ Conmponent Sour ceTi ne>
<SoundLocaf or> <!-- Location of conponent #2 within audio sunmary
-->
<MedicaTi me>
<Medi aRel Ti nePoi nt
medi aTi neBase="../../../../Audi oSummarylLocat or[ 1] ">PT10S
</ Medi aRel Ti nePoi nt >
<Medi abur at i on>PT08S</ Medi aDur ati on>

</ Medi aTi me>
</ SoundLocat or >
</ Audi oSummrar yConponent >

<l -- More Audi oSumaryConponent el enents ... -->
</ Sequent i al Sumary>

3.11.2.10 TextualSummaryComponent D

3.11.2.10.1TextualSummaryComponent D examples

The Text ual Summar yConponent D can be used to synchronize text data with audio, video or audiovisual
summaries. The following example shows the use of text to describe a table of contents of a presentation.
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The summary itself contains video frames, each associated with a particular video segment in the
presentation, synchronized with a composite audio summary. Each video frame is stored in a separate
(JPEG) file. For this example, start and end time of the video segments and their associated textual
information in the summary video are as follows.

Topic Start Time | End Time | Duration
"Introduction” 00:00:00 |00:01:00 |1 min
"Business Model" | 00:01:01 |00:03:00 |2 min
"Stock Options" |00:03:01 |00:05:00 |2 min
"Get Rich Quick" | 00:05:01 |00:06:00 |1 min

<Sequ
<A

ential Summary i d="MSB4" conponents="visual audio textual">
Audi oSurmar yLocat or > <!-- Conposite audio sunmary -->
<Medi aUri >ht t p: // www. mywebsi t e. conl CueVi deo/ as001. np3</ Medi alUri S
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PT6M/ Medi aDur at i on>
</ Medi aTi me>
Audi oSunmar yLocat or >

/i sual Sunmar yConponent >
<l magelLocat or > <!-- Locates sunmary frame #1 -¢>
<Medi aUri >htt p://ww. mywebsit e. conf CueVi dee/'speaker 1. pg</ Medi alri
</l mageLocator> <!-- Duration of frame #1 im>sumuary video: 1 mn --
<SyncTi ne>

<Medi aTi nePoi nt >T00: 00: 00</ Medi aTi mePaijnt >
<Medi aDur at i on>PTO1M</ Medi aDur at i on>
</ SyncTi me>

Vi sual Summar yConponent >
/i sual Sunmar yConponent >
<l magelLocat or > <!-- Locates symmary frame #2 -->
<Medi aUri >htt p: // www. mywehSit e. cont CueVi deo/ speaker 2. j pg</ Medi aUr i
</ I mageLocator> <!-- Durati@n of frame #2 in summary video: 4 nmn --
<SyncTi ne>

<Medi aTi nePoi nt >T00: 0% 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT04M</ Medi aDur at i on>
</ SyncTi me>
Vi sual Summar yConponent™>

/i sual Sunmar yConponent >
<l magelLocat or > <l-- Locates sumary franme #3 -->
<Medi aUr i>ht't p: / / www. mywebsi t e. conif CueVi deo/ speaker 3. j pg</ Medi alr i
</ 1 magelLocat,or> <!-- Duration of frame #3 in sumary video: 1 mn --
<SyncTi nex

<MediaTi nePoi nt >T00: 05: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PTO1M</ Medi aDur ati on>
</ SyncTi me>
Virsual Summar yConponent >

Text ual Sunmar yConponent >

<FreeText xm :lang="en"> Introduction </FreeText>

<SyncTi ne> <l-- Synchroni zes text information with summary -->
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi mePoi nt >
<Medi aDur ati on>PTO1M</ Medi aDur ati on>

</ SyncTi me>

</ Text ual Sunmar yConponent >
<Text ual Summar yConponent >

<FreeText xm :lang="en"> Busi ness Mdel </FreeText>

<SyncTi ne> <l-- Synchroni zes text information with summary -->
<Medi aTi mePoi nt >T00: 01: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PT02M</ Medi aDur at i on>

</ SyncTi me>
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</ Text ual Sunmar yConponent >
<Text ual Sunmar yConponent >
<FreeText xm :lang="en"> Stock Options </FreeText>
<SyncTi ne> <l-- Synchroni zes text information with summary -->
<Medi aTi mePoi nt >T00: 03: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PT02M</ Medi aDur ati on>
</ SyncTi me>
</ Text ual Sunmar yConponent >
<Text ual Summar yConponent >
<FreeText xm :lang="en"> Get Rich Quick </FreeText>
<SyncTi ne> <l-- Synchroni zes text information with sunmary -->
<Medi aTi mePoi nt >T00: 05: 00</ Medi aTi mePoi nt >
<Medi aDur ati on>PTO1M</ Medi aDur ati on>
</ Sync i ne>
</ Text ual Sunmar yConponent >
</ Sequent i al Summary>

3.11.3| Views, partitions and decompositions
3.11.3|1 Partition datatype

3.11.3|1.1 Partition datatype examples

The fdllowing examples illustrate descriptions of two-dimensional Parti t i ons measured in samples and
fractions. The first example specifies a two-dimensional partition, such\as’ a partition of an image,| which
starts at sample or pixel (20, 40) and ends at sample (100, 100). This gives the Parti ti on a size df (80 x
60) samples or pixels. The second example specifies a two-dimensional partition, which starts at gosition
(0.0, 0j0) and has size (0.5, 0.5) relative to the size of the space. For example, in describing a Par ti tfi on of
a (512[x 512) image, the Par ti ti on would start at pixel position (0, 0) and have size (256, 256) samples or
pixels.

<Part|iti on>

<@rigin xOigin="left" yOigin="top"«>

<$tart xsi:type="Signal Pl aneSanpl eType" x="20" y="40" />
<kEnd xsi:type="Si gnal Pl aneSanpl eType" x="100" y="100" />
</ Parftition>

<Partfition di m="2">

<@rigin xOrigin="left" yOhgi n="bottom" />

<$tart xsi:type="Si gnalPlFaneFracti onType" x="0.0" y="0.0" />
<kxt ent xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0.5" />
</ Parjtition>

3.11.3|2 Filter datatypge

3.11.3|2.1 Filterdatatype examples

The fallowing-example describes a 1-D discrete filter. The terms of the filter have values 0.5 and 0/5. The
examgle defines a two-tap averaging filter, which when applied to audio takes the average of neighboring
samplest

<Filterios
<Terns npeg7:din="2"> 0.5 0.5 </ Terns>
</Filter1D>

The following example describes a 2-D discrete filter. The filter corresponds to a 3 x 3 Laplacian filter, which
when applied to an image takes the difference of pixel values vertically and horizontally in the neighborhood
around each pixel. The Laplacian filter is commonly used for edge detection.

<Filter2D>
<Terns npeg7:di m="3 3">
0.0 -1.0 0.0
-1.0 4.0 -1.0
0.0 -1.0 0.0
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</ Ter ns>
</Filter2D>

The following example describes a discrete multi-dimensional separable filter. The individual filters that make
up the separable filter are specified as two three-tap one-dimensional filters. The terms of the 2-D separable
filter are derived from the direct product of the 1-D filters to produce the 2-D separable filter. The derived
terms of the 2-D separable filter (top) are equivalent to those of the 2-D filter specified below it (bottom). The
example defines a low-pass filter, which when applied to an image takes the average of neighboring
samples.

<Fi | t er Separ abl e>
<Filter1lD><Ternms npeg7:di n="3">
<Fil ter 1D><Terns npeqg7: di ng"3">
</ Fi ||t er Separ abl e>

.0 2.0 1.0 </Ternms></Filterl1D>
.02.01.0 </Ternme></Filterl1lD>

<Fi | tler 2D>
<Terns npeg7:di m"3 3">
1.0 2.0 1.0
2.0 4.0 2.0
1.0 2.0 1.0
</|Terns>
</ Fill|t er 2D>

3.11.3|3 Filtering datatype
3.11.3|3.1 Filtering datatype examples

The following example describes the filtering of an image using a-discrete 2-D filter. The description spgecifies
the padding of the image by one pixel on each dimension using symmetric extension. The descriptign also
specifies the shifting of the filter kernel by one sample orpixel in both the horizontal and vertical difection
before|taking the convolution sum. The description also_specifies the output image should be cropped py one
pixel at all borders (left, top, right and bottom). The example uses a 2-D filter of size 3 x 3.

<Fi l tleri ng xPad="symetric" yPad="symfetric" >
<Filter xsi:type="Filter2DType">

<AFilter>

<fPadSi ze x="1" y="1" 7>

<ghi ft x="1" y="&4N >

<CropStart x="1")y="1" />

<CropEnd x="1%"y="1" />
</Filjtering>

3.11.3|/4 View DS

3.11.3|4:1v1 View DS Use

Space and frequency views can be used in applications that involve the access and navigation of large
images and video at multiple resolutions. For example, browsing applications of large aerial images and
maps involve the interactive zooming-in, zooming-out and panning around the 2-D image data. Typically,
each operation requires the extraction, delivery and/or synthesis, and display of a space and frequency view
of the large image. A similar framework applies to the progressive delivery of video at multiple spatial and
temporal resolutions.

3.11.3.5 SpaceView DS
3.11.3.5.1 SpaceView DS examples

The following examples describe different SpaceVi ews. The first example describes a SpaceVi ew which
corresponds to the upper-left quadrant of an image.
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<Moeg7>
<Descri ption xsi:type="Vi ewDescriptionType">
<Vi ew xsi : type="SpaceVi ewType" >
<Tar get >
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri>file://Aerial-upperleft.pg</MdiaUri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<Sour ce>
<l nageSi gnal >
<Medi aLocat or >
<NVEdT aUr1 >111e./7Aerial.] pg</ Vedi auri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Sour ce>
<SpacePartition>
<Oigin xOigin="left" yOigin="top"/>
<Start xsi:type="Signal Pl aneFracti onType" x="0" yz20"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y=“0.5"/>
</ SpacePartition>
</ Vi ew>
<[|Descri ption>
</ Mpeg7>

The s¢cond example describes a SpaceVi ew which corresponds™to the first 16384 samples of an audio
signal.

<Moeg7>
<Description xsi:type="Vi ewDescri pti onType">
<Vi ew Xxsi :type="SpaceVi ewType" >
<Tar get >
<Audi oSi gnal >
<Medi aLocat or >
<Medi aUri >music-intro. np3</ Medi aUri >
</ Medi aLocat or =
</ Audi 0Si gnal >
</ Tar get >
<Sour ce>
<Audi oSi gnal>
<Medi.al-ocat or >
<Medi aUri >nmusi c. mp3</ Medi alri >
</"Medi aLocat or >
</+Audi oSi gnal >
</ Seur‘ce>
<8pacePartition>
<Start xsi:type="Signal Pl aneSanpl eType" t="0"/>
<Ext ent xsi:type="Si gnal Pl aneSanpl eType" t="16384"/>
</ SpacePartition>
<Virews
</ Descri ption>

</ Mpeg7>

Examples of Space Views include regions of still images, temporal segments of video and temporal
segments of audio. Figure 54.a) shows a large aerial image of which only a small subset depicting a rocky
area is of interest to the user, see Figure 54.b). The Space View DS is used to describe this spatial view of
the large 2-D image.
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(b)

Figurg 54 - Aerial image (a) source: Aerial image LB_120.tif, and (b) a part of image a) based on a
spatial view DS.

3.11.3|6 FrequencyView DS

3.11.3|6.1 FrequencyView DS examples

The fdllowing example describes a Fr equencyVi ew that corresponds\to a twice-iterated, low-passp, low-
pass Wavelet subband of an audio signal. The Fr equencyVi ew carresponds to the first one-quarter of the
frequepcy plane. Furthermore, the filtered signal is down-sampled by a factor of four to produce a Tir get
Fr equencyVi ew audio signal that has one-quarter the number‘ef samples as the Sour ce audio signal. In
practige, the example below specifies a coarse version of the audio signal.

<Moed7>
<Description xsi:type="Vi ewDescri ptionlType">
<Vi ew xsi : type="FrequencyVi ewType">
<Tar get >
<Audi oSi gnal >
<Medi aLocat or >
<Medi aUri >fid e://audi o-I 1. mp3</ Medi alri >
</ Medi aLocator>
</ Audi oSi gnal >
</ Tar get >
<Sour ce>
<Audi oSitgnal >
<MedialLocat or >
<Medi aUri >fil e://audi o. np3</ Medi alUri >
</ Medi aLocat or >
<MAudi 0Si gnal >
<[ Sour ce>
<FrequencyPartiti on>
<Start xsi:type="Signal Pl aneFractionType" t="0"/>
<End xsi :type="Si gnal Pl aneFracti onType" t="0.25"/>
</ FrequencyPartition>
<DownSanpl i ngFactor t="4"/>
</ Vi ew>
</ Descri ption>

</ Mpeg7>

In general, examples of Frequency Views include spatial-frequency subbands of still images, 3-D wavelet
subbands of video and temporal-frequency subbands of audio. The sample below illustrates a frequency
view of an aerial image, which corresponds to a spatial-frequency subband of the image.
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Figure 55 - Frequency View of an Aerial image — spatial-frequency subband.

3.11.3.7 SpaceFrequencyView DS

3.11.3|7.1 SpaceFrequencyView DS examples

The fqllowing example describes a SpaceFr equencyVi ew that corresponds to a wavelet Subband of a
region| of an image. The SpaceFr equencyVi ew corresponds to the lower one-quarter/of the gpatial-
frequehcy plane of the upper-left corner region of the image. Furthermore, the filterédyregion is|[down-
sample¢d by a factor of two on each dimension to produce a Tar get SpaceFr equency\Vi‘ewimage that has
one-sixteenth the number of samples as the Sour ce image. In this example, the order of the spage and
frequency analysis operations to extract the view is specified as space first themfrequency. In practice, the
example below specifies a coarse version of the upper-left region of the image

<Moed7>
<Description xsi:type="Vi ewDescriptionType">
<Vi ew xsi :type="SpaceFr equencyVi ewlType" order="spaceFrequency">
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >file://soccer=ub-11.]jpg</MediaUri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<Sour ce>
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >f4il*e://soccer.j pg</ Medi aUri >
</ Medi aLocat,or>
</ | mageSi gnal >
</ Sour ce>
<SpacePartiti an>

<Start xsi-type="Signal Pl aneFracti onType" x="0" y="0"/>
<End xSi%'type="Si gnal Pl aneFracti onType" x="0.5" y="0.5"/>
</ SpacePartiti on>
<FrequencyPartition>
<Start xsi:type="Si gnal Pl aneFractionType" x="0" y="0"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0.5"/>

<L FrequencyPartition>

<DownSanpl i ngFact or x="2" y="2"/>
<INV ew>
</Description>
</ Mpeg7>

3.11.3.7.1.1 SpaceFrequencyView DS Examples

Examples of Space Frequency Views include spatial-frequency subbands of regions of still images, 3-D
wavelet subbands of temporal segments of video and temporal-frequency subbands of temporal segments of
audio. An example of a Space Frequency View is given in Figure 56. The data of an aerial image is shown in
some spatial region with all frequency components, in others only the lowband components are transmitted
to provide some context information.
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5t and a reduced resolution for the context.

8 ResolutionView DS

8.1 ResolutionView DS examples

mage (downsampled by a factor of four along both dimensians).

56 - Example SpaceFrequency view of Figure 54 using a high resolution~for the reg

lowing example describes a Resol uti onVi ew that correspands’a one-sixteenth size thumbng

ion of

il view

<Moed7>

<

</ Mp¢

<Description xsi:type="Vi ewDescriptionTyge}>

<Vi ew xsi:type="Resol uti onVi ewType" >
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >fil e:/Msoccer-coarse.|pg</MdiaUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<Sour ce>
<l mageSi gnal:3
<Medi allo¢at or >
<Medi aUri >file://soccer.jpg</MediaUi>
</ Medi aLocat or >
</ | pageSi gnal >
</ Sour ce>
<DownSanpl i ngFact or x="4" y="4"/>
</ Vi ew>
Descrivpti on>
g7>

Examples of Space Resolution Views include subsampled spatial-frequency subbands of regions of still
images, 3-D wavelet subbands of temporal segments of video and temporal-frequency subbands of temporal
segments of audio. Often it is only necessary to access an overview or low-resolution version of a large
image. In this case, it is sufficient to look at the representation of an image generated by the low frequency
components of the image. For this purpose the view can be described by a ResolutionView DS or, more
generally by a FrequencyView DS. The ResolutionView DS describes the reduction of the image using low

pass filtering. For example, Figure 57shows a low-resolution view of a large aerial image.
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3.11.3.

Figure 57 - Example view of image with reduced resolution.

8.2 ResolutionView DS extraction

A Resolution View can be extracted from an image, video, or audio signal by sub-setting the data and by
using a_low-pass filter that in the Fourier domain corresponds to a low-frequency partition of the sub-set in

the fre
3.11.3

3.11.3

The fo|
of are

fuency plane.
9 SpaceResolutionView DS

9.1 SpaceResolutionView DS examples

lowing example describes a SpaceResol ut i onVi ewthat corresponds to a coatse or thumbng
gion of an image. The SpaceResol uti onVi ew corresponds to the lower ong-<quarter resolutig

il view
n view

of the| upper-left corner region of the image. In this example, the order of~the' space and frequency
(resolytion) analysis operations to extract the view is specified as space first thenfrequency (resolution)).
<Mped7>
<Description xsi:type="Vi ewDescriptionType">
<Vi ew xsi :type="SpaceResol uti onVi ewType" ordef="spaceFrequency">
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >file://soccer-ah=>I1.jpg</Medialri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<Sour ce>
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >f i\Ne: //soccer . jpg</Medi aUri >
</ Medi aLocat or>
</ | magesSi gnal >
</ Sour ce>
<SpacePartitionz
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"/>
<End xsi\t ype="Si gnal Pl aneFracti onType" x="0.5" y="0.5"/>
</ SpacePartiti on>
<DownSanpl i ngFact or x="2" y="2"/>
</ Vi ew>
</|Descri ption>
</ Mpeg7>
Figure|58a) shows a large aerial image of which only a small subset depicting a rocky area is of intgrest to
the user, see Figure 58.b). The SpaceResolution View DS is used to describe this view of the large 2-D
image.
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Figure

(b)

spatia) view DS.

3.11.3|10 ViewDecomposition DS

3.11.3|11 ViewSet DS

3.11.3|11.1ViewSet DS examples

The fdllowing example describes a Vi ewSet that contains two SpaceViews. The Vi ewSet is spec
be nonredundant and not complete. In this example, the two views correspond to the upper-left and
right guadrants, respectively, of the source image specified as the sgurce of the view set. In both cas

specification of the SpaceParti ti on is given in relation to the source image of the view set.

58 - Aerial image (a) source: Aerial image LB_120.tif, and (b) a part of image &))based on a

fied to

upper-
ps, the

<Moed7>
<Description xsi:type="Vi ewDescriptionType}>

<Vi ewSet conpl ete="fal se" nonRedundant ="t rue" setProperty="space">
<Sour ce>
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri >fil e;{/*soccer.jpg</Medi alri >
</ Medi aLocat or >
</ 1 mageSi gnal >

</ Sour ce>
<Vi ew xsi:type="SpaceVi ewlType" >
<Tar get >

<l mageSi_gnhal >
<Medi aLocat or >
<Medi aUri >fil e://soccer-upper-|eft.jpg</Mdialri>
</ Medi aLocat or >
</l mageSi gnal >
<KTar get >
<SpacePartition>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"/>

<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0.5"/>

</ SpacePartition>

<FVirews
<Vi ew xsi : type="SpaceVi ewType" >
<Tar get >

<l nageSi gnal >
<Medi aLocat or >

<Medi aUri >file://soccer-upper-right.jpg </ MediaUri>

</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>

<Start xsi:type="Signal Pl aneFracti onType" x="0.5" y="0"/>
<End xsi :type="Si gnal Pl aneFracti onType" x="1.0" y="0.5"/>

</ SpacePartition>
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</ Vi ew>
</ Vi ewSet >

</ Descri pti on>
</ Mpeg7>

Examples of View Sets include a set of spatial-frequency subbands of an image and a set of layers of

scalable

video data.

Figurg 59 - Example View Set with a set of Frequency Views tl\ﬁ)are image subbands. This Vi¢w Set

is complete and nonredundant. o

3.11.3|12.1SpaceTree DS examples

The fgllowing example describes a SpaceTr ee S/‘ﬁ? branching factor of two at the root node,| which

corresponds to the splitting of the source im
SpacgPartitions of the Chil d views is gi\@ relation to the Sour ce image of the SpaceTr ee.

3.11.3|{12 SpaceTree DS QQQ

»

into two child space views. The specification |of the

<Mped7> N
<escription xsi:type="Vi eg)escri ptionType">
i My

<Vi ewDeconposi ti on pe="SpaceTreeType" conpl ete="fal se"
nonRedundant ="<\ " branchi ng="2">

<Sour ce> q)
<l mageSi gnal >

< Locat or >
Medi aUri >soccer. j pg</ Medi aUri >
Medi aLocat or >

rageSi gnal >
<§m ce>
é ild branching="0">
C) <Vi ew>
<Tar get >
\@ <] rmgnQi gnnl >

<Medi aLocat or >
<Medi alri >soccer - 00. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>
<Start xsi:type="Signal Pl aneFracti onType" x="0.0" y="0"/>
<End xsi :type="Si gnal Pl aneFractionType" x="0.5" y="0.5"/>
</ SpacePartition>
</ Vi ew>
</ Chil d>
<Chil d branchi ng="0">
<Vi ew>
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<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer-01. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>
<Start xsi:type="Signal Pl aneFracti onType" x="0.5" y="0"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="1.0" y="0.5"/>
</ SpacePartition>
</ Vi ew>
</ Chi | d>

</ Mpeg7>

< Vi ewDeconposi t1on>
</[Description>

3.11.3|13 FrequencyTree DS
3.11.3|13.1FrequencyTree DS examples

The fqllowing example describes a FrequencyTr ee with branching factor ofdwo at the root node. The
FrequencyTr ee specifies one Fr equencyVi ew at the first level of the tree and two Fr equencyV ew at

the se¢ond level of the tree.

<Moed7>

<Description xsi:type="Vi ewDescriptionType">
<Vi ewDeconposi ti on xsi:type="FrequencyTree&lype" conpl ete="fal se"

nonRedundant ="true" branchi ng="2">
<Sour ce>
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer . j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Sour ce>
<Chi | d branchi ng="0">
<Vi ew>
<Tar get >
<l mageSi-gnal >
<Nedi aLocat or >
<Medi aUri >soccer-11.jpg</MediaUri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</)Tar get >
<FrequencyPartiti on>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0.5"/>
</ FrequencyPartition>
</ Vi ew>
</ Child>

<Chi | d branchi ng="0">
<Vi ew>
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer -1 h. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<FrequencyPartition>
<Start xsi:type="Signal Pl aneFractionType" x="0" y="0.5"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="1"/>
</ FrequencyPartition>
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</ Vi ew>
</ Chi | d>
</ Vi ewDeconposi ti on>
</ Descri ption>

</ Mpeg7>

3.11.3.14 SpaceFrequencyGraph DS

3.11.3.14.1SpaceFrequencyGraph DS examples

The following example describes a SpaceFr equencyG aph with branching factor of two on each space
and frequency dimension at the root node. The SpaceFrequencyG aph specifies one
SpaceFr equencyVi ew at the first level of the directed acyclic graph and four SpaceFr equencyVi ews at
the se¢ond level of the graph.

<Moeg7>
<Description xsi:type="Vi ewDescriptionType">
<Vi ewDeconposi ti on xsi:type="SpaceFrequencyG aphType" conpl et e="f al se
nonRedundant ="f al se" branchi ng="2">
<Sour ce>
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer . j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Sour ce>
<SpaceChi |l d branchi ng="0">
<Vi ew>
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer- 0. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>
<Start xsi:type="Si gnal Pl aneFracti onType" x="0" y="0"/>
<End xsi : type="Si gnal Pl aneFractionType" x="0.5" y="1"/>
</ SpacePart, tion>
<FrequencyPRartition>
<Star i xsi:type="Si gnal Pl aneFracti onType" x="0" y="0"/>
<End xsi : type="Si gnal Pl aneFracti onType" x="1" y="1"/>
</ FreguencyPartiti on>
</ Vi ew>
</ SpaceChi | d>
<SpaeeChi | d branchi ng="0">
<Vi ew>
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medialki >soccer-1
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="1" y="0.5"/>
</ SpacePartition>
<FrequencyPartition>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="1" y="1"/>
</ FrequencyPartition>
</ Vi ew>
</ SpaceChi | d>

tna</ Medialdri >
J I
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<FrequencyChi |l d branchi ng="0">
<Vi ew>
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer-11.jpg</MediaUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>

<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"/>

<End xsi:type="Si gnal Pl aneFracti onType" x="1" y="1"/>
</ SpacePartiti on>

<kFrequencybrartition>

<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0{/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0)5"/>
</ FrequencyPartition>
</ Vi ew>
</ FrequencyChi | d>
<FrequencyChil d branchi ng="0">
<Vi ew>
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer -1 h. j pg</ MedicaUr i >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>

<Start xsi:type="Signal RlraneFracti onType" x="0" y="0"/>

<End xsi:type="Si gnal PkaneFracti onType" x="1" y="1"/>
</ SpacePartition>

<FrequencyPartiti on>

<Start xsi:type=/Signal Pl aneFracti onType" x="0" y="0.5"/]>
<End xsi:type="Signal Pl aneFracti onType" x="0.5" y="1"/>
</ FrequencyParti tjon>
</ Vi ew>
</ FrequencyChi | d>
</ Vi ewDeconposi ti on>
<[ Description>
</ Mpgg7>

Examples of Space Frequency Graphs include graph structures that combine wavelet-packet and $patial-
tree decompositions of image, video and audio data. The Space and Frequency Graph decomposes images
or audio signals in\space (time) and frequency. The decomposition of images using the Spadge and

Frequency Graphillustrated above enables efficient multi-resolution access and progressive retrieval of the
image [data.
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60 - shows an example Space and Frequency Graph decomposition ofvan image. The
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decomposition while the "F" transitions indicate frequency-or subband decomposition.

15 VideoViewGraph DS
15.1VideoViewGraph DS examples

llowing example describes a Vi deoVi ewGr aph with branching factor of two on each spatial-
al-frequency dimension at the root node. The Vi deoVi ewGr aph specifies one Fr equencyV|
t level of the directed acyclic graph and fouf Fr equencyVi ews at the second level of the graph

and/or
ew at

<Mpeg

<I

7>
Description xsi:type="ViewDescriptionType">
<Vi ewDeconposi tion xsi:type="Vi deoVi ewG aphType" conpl ete="true"
nonRedundant ="f al.se™ br anchi ng="2">
<Sour ce>
<Vi deoSi gnal,>
<Medj aLocat or >
<Medi aUri >file://soccer. mpg</ Medi alri >
</\\Medi aLocat or >
</ VindeoSi gnal >

</ Source>
<spaceFr equencyChil d conpl ete="fal se" nonRedundant ="t rue"
br andhi ng="0*>
<Vi ew>
<Tar get >
Vi-deoSi-gra
<Medi aLocat or >
<Medi aUri >soccer - s0. npg</ Medi aUri >
</ Medi aLocat or >
</ Vi deoSi gnal >
</ Tar get >
<FrequencyPartition>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"
t="0"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0.5"
t="0.5"/>
</ FrequencyPartition>
</ Vi ew>
</ SpaceFr equencyChi | d>
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t="0"/>

branchi ng="0">

<SpaceFrequencyChil d conpl et e="fal se" nonRedundant ="t rue"

<Vi ew>
<Tar get >
<Vi deoSi gnal >
<Medi aLocat or >
<Medi alUri >soccer -sl. npg</ Medi aUri >
</ Medi aLocat or >
</ Vi deoSi gnal >
</ Tar get >
<FrequencyPartition>
<Start xsi:type="Signal Pl aneFractionType" x="0.5" y="0.5"

t="0") >

t="0.[5"/>
br andhi ng
t="0.[5"/>

br andhi ng="0">

<ENd XSI.type=" o gnal Pl aneFractionlype: x= 1 y=1 t=1"/>
</ FrequencyPartition>
</ Vi ew>

</ SpaceFr equencyChi | d>
<Ti meFrequencyChi | d conpl et e="fal se" nonRedundant ="t rue"

<Vi ew>
<Tar get >
<Vi deoSi gnal >
<Medi aLocat or >
<Medi aUri >soccer-t0. npg</ MediaUri >
</ Medi aLocat or >
</ Vi deoSi gnal >
</ Tar get >
<FrequencyPartiti on>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"

<End xsi:type="Si gnal PkaneFracti onType" x="1" y="1"

</ FrequencyPartition>
</ Vi ew>
</ Ti meFr equencyChi | d>
<Ti meFrequencyChi | d conplet e="fal se" nonRedundant="true"
="0">
<Vi ew>
<Tar get >
<Vi deoSi‘gnal >
<Medi aLocat or >
<Medi alUri >soccer-t 1. npg</ Medi aUri >
</ Medi aLocat or >
</ Vi deoSi gnal >
</Tar get >
<FrequencyPartition>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y="0"

<End xsi:type="Si gnal Pl aneFracti onType" x="1" y="1" t="1"/>
</ FrequencyPartition>

I \[I Qs
—+—EeW

</ Mpeg7>

</ Vi ewDeconposi ti on>
</ Descri ption>

</ Ti meFr equencyChi | d>

An example of a Video View Graph includes the set of views generated using a 3-D wavelet decomposition

of video.
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Figurg

building block, (b) Example video view graph of depth three in spatial- and temporal-frequency.
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61 - Example of Video View Graph. (a) Basic spatial- and temporal-frequency decompg

16 MultiResolutionPyramid DS

16.1MultiResolutionPyramid DS examples

lowing example describes a two-level Mul ti Resol ut i;onPyr ani d consisting of a Gaussian p|
Je views.

sition

yramid

<Mpeg

<[

7>
Descri ption xsi:type="Vi ewDescri ptionftype">
<Vi ewDeconposi tion xsi:type="Milti*Resol uti onPyram dType" |evel ="1">
<Sour ce>
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri >seccer . j pg</ Medi aUri >
</ Medi aLocat:ou>
</ 1 mageSi gnal >

</ Sour ce>
<Child I evel ="1">
<Vi ew>
<Tatrget >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer-1.j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<DownSanpl i ngFact or x="2" y="2"/>
</'VI ew>
<Child | evel ="2">
<Vi ew>
<Tar get >
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri >soccer - 2. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<DownSanpl i ngFact or x="4" y="4"/>
</ Vi ew>
</ Chi | d>
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</ Chi | d>
</ Vi ewDeconposi ti on>
</ Descri ption>

</ Npeg7>

3.11.4 Variations of the content
3.11.4.1 VariationSet DS

3.11.4.1.1 VariationSet DS examples

Figure 62 illustrates a set of variations of multimedia content. The example shows the source video content
in the lower left corner and shows eight variations: two variations are video content, three variations are
images—two-variations-are-text—and-enre—variationis—audie—Each—varatien-has—afidelity-valdethatindicates

how clpse or faithful the variation content is to the source content.

Variation

Source

AR ==,
VIDEO IMAGE TEXT, AUDIO

Modality.

Figurg 62 - lllustration of different variations of a sotrce content. The eight variation contents have
differgnt modalities (video, image, text, audio) and fidelities with respect to the source content.

The fdllowing example of the Vari ati onSet DS<describes a subset of the variation contents illustrated
abovelnamely B, C and E. The source content is described first, using a Vi deo element jand a
Medi glocat or element. Following in the deseription is a set of three variations, described using an Ifmage,
Audi g and Vi deo element, respectively.> Each Vari ati on contains the fidelity, prioritly and
Vari ati onRel ati onshi p. The example shows that in some cases multiple Var i at i onRel ati onghi ps
can be specified, such as the fdct that variation E is derived from the source content via both
Spatia]Reduction and Compression. Also, the tineOffset and tineScal e attributes in the last
Vari gt i on element relate the time-line of this variation content to the time-line of the source content.

<Moeg7>
<Description xsi’type="Vari ati onDescriptionType">
<Vari ati gqnSet >
<Souree xsi:type="npeg7: Vi deoType">
<Vi deo>
<Medi aLocat or >
<Medi aUri>file://soccer-A npg</ Medi aUri >
</ Medi aLocat or >
Il \V,i dCU
</ Sour ce>
<Variation fidelity="0.85" priority="1">
<Content xsi:type="I|nageType">
<l mage>
<Medi aLocat or >
<Medi aUri >fil e://soccer-B.jpg</MdiaUri>
</ Medi aLocat or >
</ | mage>
</ Cont ent >
<Vari ati onRel ati onshi p>extracti on</Vari ati onRel ati onshi p>
</ Vari ati on>
<Variation fidelity="0.75" priority="3">
<Cont ent xsi:type="Audi oType">
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<Audi o>
<Medi aLocat or >
<Medi aUri >fil e://soccer-C. np3</ Medi aUri >
</ Medi aLocat or >
</ Audi 0>
</ Cont ent >
<Vari ati onRel ati onshi p>extracti on</Vari ati onRel ati onshi p>
<Vari ati onRel ati onshi p>l anguageTr ansl ati on</ Vari ati onRel ati onshi p>
</ Vari ation>
<Variation fidelity="0.5" priority="2" tinmeOfset="PT10S"
ti meScal e="0.5">
<Content xsi:type="VideoType">
<Vi deo>
<NVEdI aLocat or >
<Medi aUri >file://soccer-E. npg</ Medi aUri >
</ Medi aLocat or >
</ Vi deo>
</ Cont ent >
<Vari ati onRel ati onshi p>spati al Reducti on</ Vari ati onRebat i onshi pp
<Vari ati onRel ati onshi p>conpr essi on</ Vari ati onRel atisonshi p>

<VYari ati onRel ati onshi p>al t ernati veMedi aProfil e</ Vari ati obRel ati onshi p>
</ Vari ation>
</ Vari ati onSet >
<[ Description>
</ Mpeg7>

3.11.4|1.2 VariationSet DS Extraction

In sone cases the variations are derived from the original multimedia content by processing. For exanpple, in
the capes of the variation type of "summary”, the variation may be computed from the source muliimedia
program. The variation fidelity attribute gives the quality\of the variation for replacing the original for pufposes
of delivery under different network condition, user, or publisher preferences, or capabilities of thg client
devicep.

One procedure for computing the fidelity isibased on the media attributes of the variation and pource
multimedia content, as follows: consider A =.eriginal data, and B = variation of data, then

Fi

. 1( BhasvVideo BhasAudio B.DataSze B.FrameRate B.SampleRate B.SpatialSze B.Colofs
elity(A, B):; + + + + + +

AhasVideo “AhasAudio ADataSze AFrameRate ASampleRate ASpatialSze AcColors

A second procedure for cemputing fidelity when the variation of a video uses only images, such ag for a
storybpard is based on the)number of key-frames from video used in the summary of the video.

Fidelity(A B) | B:Number — of — Selected - Keyframes
ANumber - of —TotalKeyframes

3.11.4|1.3 NariationSet DS Use

The Variation DS represents the associations or relationships between different variations of multimedia
programs. The Variation DS serves important content management functionalities by tracking the variations
of multimedia content that result from various types of multimedia processing such as summarization,
translation, reduction, revision and so forth. As illustrated in Figure 63, the Variation DS also serves an
important role in applications such as Universal Multimedia Access by allowing the selection among the
different variations of the multimedia programs in order to select the most appropriate one in adapting to the
specific capabilities of the terminal devices, network conditions or user preferences.
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65 - Shows the trade-off in content value (summed fidelity) vs. data size-when di
nations of variations of programs are selected within a multimedia presentation.

Content organization tools

Introduction

ause specifies tools for describing the organization and modeling of multimedia content. The to
pr describing collections and models as follows:

Table 14 - Overview of Content Organization Tools.

ferent

Dls are

Tools Functionality

Collection Tools for describing unordered collections. Examples include collections o
multimedia content, segments, descriptors, concepts, or mixed collections.

Model Tools for describing parameterizéd-models of multimedia content, descriptors, o
collections (abstract).

ProbalpilityModel | Tools for describing the association of statistics or probabilities with the attributeg
of multimedia content, descriptors or collections.

AnalyticModel Tools for describing the association of labels or semantics with multimedia conten
or collections.

Clustef Model Tools for describing the association of labels or semantics, and statistics o

probabilities ‘with multimedia content collections.

Classification

Tools fordescribing collections of multimedia content in terms of labels, semantics

Model and-models, which allows classification of unknown multimedia content.
3.12.2| Collections
3.12.2|]1 Collection DS

Inform

ation on extraction and use is not provided.

3.12.2.2 ContentCollection DS

3.12.2.2.1 ContentCollection DS examples

The following example shows the use of the Cont ent Col | ecti on DS to describe a collection of two
images.

<Moeg7>
<Description xsi:type="ContentEntityType">

<Mul ti medi aCont ent xsi:type="Miltinmedi aCol | ecti onType" >
<Col | ection xsi:type="ContentColl ectionType">

<Cont ent xsi:type="1mageType">
<l mage>
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<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi aUri >soccer 1. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>
</ Cont ent >
<Content xsi:type="I|nageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi aUri >soccer 2. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>
</ Cont ent >
</ Col | ecti on>

</ Mul't1 nmedr atont ent >

</[Description>
</ Mpeg7>
The foJlowing example shows the use of the Cont ent Col | ecti on DS to describe a cellection or album of
musical songs. The title of the collection is called "Live from Pisa." The collection consists of six songs| which
are or$anized into two individual collections or album sides (side "A" and side "B").\The creation information
for the collection describes the name of the artist. The creation information).for each individual song
descrilbes the title of the song.
<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Milti nmedi aCol | ecti/onType" >
<Col | ection xsi:type="Content Col | ecti onType" nanme="Al bum - Live fiom
Pi sa"[>
<Creationl nformtion>
<Creation>
<Title type="popular">ive fromPisa </Title>
<Cr eat or >
<Rol e href="Rol eCS">
<Name> Artist </ Nane>
</ Rol e>
<Agent xsiztype="PersonType">
<Nane>
<G venNane> John </ G venNane>
<Fami | yName> Smith </Fam | yName>
</ Nanme>
<[JAgent >
</ Creat or>
<Copyright Stri ng> Copyright 1997, Al rights reserved.
</ Copyri ght Stri ng>
</ Creation>
<KCr eati onl nf or mati on>
<Text Annot at i on>
<Fr eeText Annot ati on> Col | ecti on of rmnusical songs.
</ Fr eeText Annot at i on>
</ Text Annot at i on>
ICont ent Col fection name="St de A™>
<Content xsi:type="Audi oType">
<Audi o>
<Medi alLocat or >
<Medi aUri >ponpodor . m d</ Medi aUri >
</ Medi aLocat or >
<Creationl nformation>
<Creation>
<Title> Ponmpodor </Title>
</ Creation>
</ Creationl nformati on>
</ Audi o>
</ Cont ent >
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<Cont ent xsi:type="Audi oType">
<Audi o>
<Medi aLocat or >
<Medi aUri >wheel . m d</ Medi aUri >
</ Medi aLocat or >
<Creationl nformation>
<Creation>
<Title> Wheel of Msfortune</Title>
</ Creation>
</ Creationl nformati on>
</ Audi o>
</ Cont ent >
<Cont ent xsi:type="Audi oType">
<Audi o>
<Medi aLocat or >
<Medi aUri >berreta. m d</ Medi aUri >
</ Medi aLocat or >
<Creationl nfornati on>
<Creation>
<Title> Red Berreta </Title>
</ Creation>
</ Creationl nformati on>
</ Audi o>
</ Cont ent >
</ Cont ent Col | ecti on>
<Cont ent Col | ecti on nane="Si de B">
<Content xsi:type="Audi oType">
<Audi o>
<Medi aLocat or >
<Medi aUri >br ow. m d</*Medi aUri >
</ Medi aLocat or >
<Cr eat i onl nf or mat iron>
<Creation>
<Titl e>'Browbeater </Title>
</ Creatioh>
</ Creati onknf ormati on>
</ Audi o>
</ Cont ent >
<Cont ent xsi :type="Audi oType">
<Audi. o5
<Medi aLocat or >
<Medi aUri >sunshi ne. m d</ Medi aUri >
</ Medi aLocat or >
<Creationl nfornati on>
<Creation>
<Title> Sunshine </Title>
</ Creation>
</ Creationlnformati on>
</ Audi o>
</ Cont ent >
Content—xsi—ty
<Audi o>
<Medi aLocat or >
<Medi aUri >cor ner. m d</ Medi aUri >
</ Medi aLocat or >
<Creationl nformation>
<Creation>
<Title> Down on the Corner </ Title>
</ Creation>
</ Creationl nformati on>
</ Audi o>
</ Cont ent >
</ Cont ent Col | ecti on>
</ Col | ecti on>
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</ Mul t i nedi aCont ent >
</ Descri ption>

</ Mpeg7>

3.12.2.3 SegmentCollection DS

3.12.2.3.1 SegmentCollection DS examples

The following example illustrates the use of the Segnent Col | ecti on DS for describing a collection of two
still regions. Each still region from an image corresponds to a region whose boundaries are identified using a
spatial mask.

<Moeg7>
<D€o\,| I Ht I A\ AN} /\OI . typcz" CAJIIt Cllt Ellt I t_yT_erC‘
<Mul ti medi aCont ent xsi:type="Miltinmedi aCol | ecti onType" >
<Col | ection xsi:type="Segnent Col | ecti onType">
<Segnent xsi:type="Still Regi onType">
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >soccer - upper -1 eft.jpg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annot ati on> Soccer image (upper)left region)
</ Fr eeText Annot ati on>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eColdor Type" nuntX Coeff="{16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or>
</ Segnent >
<Segnent xsi:type="Still Regi onType" >
<Medi aLocat or xsi:type="I| nagelLocat or Type" >
<Medi aUri >soccer -1 owet: ri ght.j pg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annot at4;on> Soccer inmage (lower right region)
</ FreeText Annatat i on>
</ Text Annot at i op>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type" nuntX Coeff="{16"
nuntX Bi t plbanesDi scar ded="0" >
<Coeff>1 23 4567890123456 </Coeff>
</ Vi suat-Descri pt or >
</ Segment >
</ Col | ecti.on>
</ Mul ti nmedi d&Cont ent >
<[ Descriptionx
</ Mpeg7>

3.12.2|4 DeéscriptorCollection DS

3.12.2|4.XDescriptorCollection DS examples

The following example shows the use of Descri ptorCol | ecti on DS for describing a collection of
instances of color descriptors. In this example, the color descriptors are Scal abl eCol or D (defined in
ISO/IEC 15938-3).

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Miltinedi aCol | ecti onType">
<Col | ection xsi:type="DescriptorCollectionType">

<Descriptor xsi:type="Scal abl eCol or Type" nunOf Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>

</ Descri pt or >

<Descriptor xsi:type="Scal abl eCol or Type" nunmf Coef f="16"
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nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>

</ Descri pt or >

<Descriptor xsi:type="Scal abl eCol or Type" nunmf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>

</ Descri pt or >

<Descriptor xsi:type="Scal abl eCol or Type" nunmf Coef f ="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>

</ Descri pt or >

</ Col | ecti on>
</ Mul ti nedi aCont ent >
<fDescription>

</ Npeg7>

3.12.2|5 ConceptCollection DS
3.12.2(5.1 Introduction

3.12.2|5.2 ConceptCollection DS examples

The fdllowing example shows the use of the Concept Col | ecti on DS for ‘describing a collection |of four
semartic objects ("car", "house", "boat", and "tree").

<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Miltinedi aColl ecti onType" >
<Col | ection xsi:type="Concept Col | ecti anType" >
<Concept xsi:type="0bject Type">
<Label >
<Name> Car </ Nane>
</ Label >
</ Concept >
<Concept xsi:type="0bjectType">
<Label >
<Name> House_ &/ Nane>
</ Label >
</ Concept >
<Concept xsi: type="Cbject Type">
<Label >
<Nane> Boat </ Nane>
</ Label>
</ Concept >
<Concept xsi:type="0bject Type">
<Label >
<Name> Tree </ Nanme>
</ Label >
</ Concept >
</ Col | ecti on>
</Mul ti medi aCont ent >
</Descri ption>

</ Mpeg7>

3.12.2.6 Mixed Collection DS

3.12.2.6.1 MixedCollection DS examples

The following example shows the use of the M xedCol | ecti on DS for describing a collection of two
images ("baseball01.jpg" and "baseball02.jpg") and two objects ("ball" and "glove").

<Mpeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Miltinedi aCol | ecti onType">
<Col | ection xsi:type="M xedCol | ecti onType" >
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<Cont ent xsi:type="1mageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi aUri >basebal | 01. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>
</ Cont ent >
<Cont ent xsi:type="1mageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi aUri >basebal | 02. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>

</ Cont ent >
<Concept xsi:type="0bject Type">
<Label >
<Nane> Bal | </ Nanme>
</ Label >
</ Concept >
<Concept xsi:type="0bject Type">
<Label >
<Nane> d ove </ Nane>
</ Label >
</ Concept >
</ Col | ecti on>
</ Mul ti nedi aCont ent >

</[Description>
</ Mpgg7>
3.12.2|7 StructuredCollection DS
3.12.2|7.1 StructuredCollection DS examples
The fgllowing example shows the use of the .St¥uct uredCol | ecti on DS for desribing a stryctured
collectjon consisting of two collections of images; each containing two images. The following relatignships
are depcribed between the two collections ofimages using a relationship graph: si m | ar To and ovenl aps,
which pives that the two collections are similar, and they overlap in some sense.
<Moed7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent 'xsi : type="Mul ti medi aCol | ecti onType" >
<StructuredCol I"'ecti on>
<!-- Describes a Collection of two inages -->
<Col |ection id="coll ectionl" xsi:type="ContentCollectionType">
<Cont ent xsi:type="ImageType">
<I mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >soccer 1. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mage>
</ Cont ent >
<Content xsi:type="I|nageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >soccer 2. j pg</ Medi aUri >
</ Medi aLocat or >
</l mage>
</ Cont ent >
</ Col | ecti on>
<!-- Describes a Collection of tw inmages -->
<Col l ection id="coll ection2" xsi:type="ContentCollectionType">
<Content xsi:type="I|nageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
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<Medi aUri >soccer 3. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mage>
</ Cont ent >
<Content xsi:type="I|nageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi alri >soccer 4. j pg</ Medi aUri >
</ Medi aLocat or >

</l mage>
</ Cont ent >
</ Col | ecti on>
<l-- Describes the relationships among the collections -->
<Rel atf onshi ps>
<Node i d="source" href="#collectionl"/>
<Node id="target1l" href="#coll ection2"/>
<Rel ati on
types"urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: si m | ar To"
source="#source" target="#targetl"/>
<Rel ati on
t ype="urn: npeg: npeg7: cs: BaseRel ati onCS: 200%;over | aps"
source="#source" target="#targetl"/>
</ Rel ati onshi ps>
</ StructuredCol | ecti on>
</ Mul ti nmedi aCont ent >
<[ Description>
</ Mpgg7>
3.12.2|7.2 StructuredCollection DS use
Based|on an image collection description, an image colle¢tion browsing and searching application cquld be
develdped providing the following functionality:
B Bfowse the images in the collection
B Bfowse the classes in the collection
B Bfowse the images belonging to a class
B Byfowse the classes assigned to.each image
B Regtrieve classes to a query-one in terms of mean color histogram
In the flass browsing system, the user could view the classes as a simple flat list even though these include
classep from two independent classifications of the images in the collection. Another way to show the
classep to users would-be in a hierarchical fashion. For each class, a semantic label could be displayed
together with the representative icon of the class. Users could view the images that belong to each class by
clicking with the mouse on the name or the representative icon of the class.
In the Jmage browsing system, users could view the classes to which an image belongs by clicking with the
mous¢g on thejicon of the image. Again, by selecting a class, users could browse the images that belong to
that clg
When bro aid start

a class query based on mean color hlstogram Slmllar classes to the selected one based on the mean color
histogram would be returned. Euclidean distance or any other similarity matching functions could be used to
compare the mean color histograms of two classes (see Visual XM document).

3.12.3

3.12.3.

Models
1 Model DS

Information on extraction and use is not provided.
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3.12.4 Probability models

3.12.4.1 ProbabilityModel DS

Information on extraction and use is not provided.
3.12.4.2 ProbabilityDistribution DS

3.12.4.2.1 ProbabilityDistribution DS examples

The following example shows the use of the Probabi | it yDi stributi on DS for describing a probability
distribution in terms of its statistics such as mean, variance, min, max, mode, median, and moment.

<Moeg7>
<DescriptionUnit xsi:type="ProbabilityDistributionType" confidence="1.0"
di me" 2=

<Mean npeg7:di me"2"> 0.25 0.5 </ Mean>

<Vari ance npeg7:dim"2"> 0.1 0.9 </Variance>
<M n npeg7:dinm"2"> 0.0 0.0 </ Mn>

<Max npeg7:dim="2"> 1.0 1.0 </ Max>

<Mbde npeg7:dinm"2"> 0.5 0.5 </ Mode>
<Medi an npeg7:dinm"2"> 0.5 0.5 </ Medi an>
<Mbonent >
<Val ue npeg7:di m="2" order="3"> 0.2 0.3 </Val ue>
</ Morment >
<[DescriptionUnit>
</ Mpeg7>

3.12.4{3 Discrete distribution description tools

3.12.4{3.1 Discrete distribution description tools examples

The fqllowing example illustrates the use of the Hi st egranProbability DS for describing an| eight-
dimensional histogram.

<Moeg7>
<DescriptionUnit xsi:type="Hi stogtanProbabilityType" nmonment Nor mal i zed="1]
di m="8">

<Di stribution npeg7:di n"8%> 0.125 0.0 0.0 0.25 0.125 0.25 0.25 0.0
</Distribution>
<[DescriptionUnit>

</ Mpeg7>

The fgllowing example illustrates the use of the Bi nom al Di stri bution DS for describing @ one-
dimensional binomial distribution.

<Moeg7>
<DPescriptionWnit xsi:type="Binom al Di stributionType" din¥"1">
<Succes§sProbability npeg7:dim="1"> 0.5 </ SuccessProbability>
<Nun¥ Irials npeg7:di m="1"> 16 </ NunmOf Tri al s>

<[ DesctiptionUnit>
</ Mpeg 7>

The following example illustrates the use of the Bi nomi al Di stribution DS for describing a two-
dimensional hypergeometric distribution.

<Moeg7>
<DescriptionUnit xsi:type="HyperGeonetricDi stributionType" dim="2">
<Nunmf Successes npeg7:dim="2"> 5 5 </ Nuntf Successes>
<Nunf Tri al s npeg7:di m="2"> 8 8 </ NuntX Tri al s>
<Popul ati onSi ze npeg7:di m"2"> 16 16 </ Popul ati onSi ze>
</ DescriptionUnit>

</ Mpeg7>
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The following example illustrates the use of the Poi ssonDi stribution DS for describing a three-
dimensional Poisson distribution.

<Moeg7>
<DescriptionUnit xsi:type="PoissonDistributionType" di n="3">
<Lanbda mnpeg7:di m="3"> 0.4 0.3 0.75 </Lanbda>
</ DescriptionUnit>

</ Mpeg7>

The following example illustrates the use of the Geometri cDi stribution DS for describing a one-
dimensional geometric distribution.

<Moeg7>
<pescriptiontnt—xst—type="CGeonetrrcbrstrrbutontype*—dirm--
<SuccessProbability npeg7:di m="1"> 0.75 </ SuccessProbability>
<[DescriptionUnit>

</ Npeg7>

The fqllowing example illustrates the use of the Di scret eUni f or mDi stri buti om)BS for describing a
one-dimensional discrete uniform distribution.

<Moeg7>

<DescriptionUnit xsi:type="DiscreteUnifornDi stributionType" dinm="1">
<Range npeg7:di m="1"> 0.125 </ Range>

<Scal e npeg7:dinm="1"> 2.0 </ Scal e>

<Shift npeg7:dinm="1"> 8.0 </ Shift>

<[DescriptionUnit>

</ Mpeg7>

3.12.4{4 Continuous distribution description tools

3.12.4)4.1 Continuous distribution description toelsrexamples

The following example illustrates the use of the“Gaussi anDi stri bution DS for describing a one-
dimensional Gaussian distribution.

<Mped7>

<DescriptionUnit xsi:type=~Gussi anbDi stributionType" di m="1">
<Mean npeg7:di m="1"> 055 </ Mean>

<Vari ance npeg7:di me"1"> 0.25 </ Vari ance>
<[DescriptionUnit>

</ Mpgg7>

The fdllowing exampléeillustrates the use of the Exponenti al Di stri bution DS for describing [a two-
dimensional generalized Gaussian distribution.

<Moed7>

<DPescriptionUnit xsi:type="CeneralizedGaussi anDi stributionType" di m="2">
<Nean npeg7:dinm"2"> 0.5 0.35 </ Mean>

<Vari ance npeg7:din="2"> 0.25 0.75 </Variance>

Chana a7 Al o1t Ol 2 9 [ Clh o
QII(APU IIPUBI AL ~— ~ ~— T ullulJU
</ DescriptionUnit>
</ Mpeg7>

The following example illustrates the use of the Exponenti al Di stri bution DS for describing a two-
dimensional exponential distribution.

<Mpeg7>
<DescriptionUnit xsi:type="Exponential Di stributionType" dinm="2">
<Theta npeg7:dim="2"> 0.5 0.25 </ Theta>
</ DescriptionUnit>

</ Npeg7>
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The following example illustrates the use of the GammaDi stribution DS for describing a three-
dimensional Gamma distribution.

<Moeg7>
<DescriptionUnit xsi:type="GammaDi stributionType" di m="3">
<Theta npeg7:dim="3"> 0.4 0.3 0.75 </ Thet a>
<Shape npeg7:din"3"> 8 4 16 </ Shape>
</ DescriptionUnit>

</ Mpeg7>

The following example illustrates the use of the Cont i nuousUni f or nDi stri buti on DS for describing a
one-dimensional continuous uniform distribution.

<Mpeg?
<DescriptionUnit xsi:type="ContinuousUnifornDistributionType" din="1">
<MaxRange npeg7:di m="1"> 1.0 </ MaxRange>
<M nRange npeg7:di m="1"> 0.0 </ M nRange>

<[DescriptionUnit>
</ Mpeg7>

The fgllowing example illustrates the use of the Lognor nmal Di stri buti on~DS for describing @i one-
dimensgional lognormal distribution.

<Mped7>

<DPescriptionUnit xsi:type="Lognornal Di stributionType" di n="1">
<Nor mal Mean npeg7:di m="1"> 0.5 </ Nor mal Mean>

<Nor mal Vari ance npeg7:di m="1"> 0. 35 </ NornalVari ance>
<[DescriptionUnit>

</ Mpeg7>

3.12.45 Finite state model description tools

3.12.4[5.1 Finite state model description tools examples

The following example shows the use of the St at eTr ansi ti onMbodel DS for describing a state-trgnsition
model|that has three states. In this example,“assume that the observed weather has one of the following
states] "precipitation", "cloudy", or "sunny". Furthermore, the state-transition probabilities indicdte the
probability of moving from one state te @nother. The initial probabilities specify the initial probability qf each
state. The state-transition model allows questions to be answered such as, what is the probability that the
weathgr for eight consecutive days.is' "sun-sun-sun-rain-rain-sun-cloudy-sun", or given that the system|is in a
known| state, i.e., "sunny", what.is the expected number of consecutive days the system will remain|in that
state.

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsivtype="StateTransitionMdel Type" nunCf States="3">
<Lpitial npeg7:dinm="3"> 0.5 0.25 0.25 </Initial>
<Transitions nmpeg7:dim"3 3"> 0.4 0.3 0.30.20.60.20.120.10.8
</Transitions>
<St at e>
<lahel >
<Nane>Pr eci pi tati on </ Name>
</ Label >
</ St at e>
<St at e>
<Label >
<Nane>Cl oudy </ Name>
</ Label >
</ St at e>
<St at e>
<Label >
<Nane>Sunny </ Name>
</ Label >
</ St at e>
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</ Model >
</ Descri ption>

</ Mpeg7>

The following example shows the use of the St at eTr ansi ti onMbdel DS for describing a state-transition
model of the events depicted a video of a soccer game. The model describes three states: "Pass", "Shot on
goal" and "Goal score". The StateTransitionMbodel DS describes the states, the initial state
probabilities, and the transition probabilities between the states.

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="StateTransitionhMdel Type" nunCf States="3">
<|lnitial npeg7:dine"3"> 0.25 0.5 0,25 </lnitial>
<Transitions nmpeg7:dim="3 3"> 0.2 0.2 0.6 0.1 0.8 0.1 0.3 0.3 04
</Transitions>
<St at e>
<Label >
<Nane> Pass </ Nanme>
</ Label >
</ St at e>
<St at e>
<Label >
<Nane>Shot on goal </ Nane>
</ Label >
</ St at e>
<St at e>
<Label >
<Nanme>CGoal score </ Nanme>
</ Label >
</ St at e>
</ Model >
</[Description>
</ Mpgg7>

The fqllowing example shows the use of Di;scr et eHi ddenMar kovModel Type for describing a discrete
hidderl markov model of events in a soccer\game, such as "passes" and "goal scores".

<Moed7>
<DPescription xsi:type="Mdel DescriptionType">
<Model xsi:type="/Bi\screteH ddenMar kovModel Type" nunOf St at es="2">
<Initial npeg7dim"2"> 0.5 0.5 </Initial>
<Transitians, npeg7:dim"2 2"> 0.4 0.6 0.3 0.7 </Transitions>
<St at e>
<Label™>
<Nanme>Pass</ Name>
</Label >
<[ St'at e>
<St at e>
<Label >
<Nane>CGoal score</ Nane>
</ Label >
</ St at e>
<Nun®X Cbser vat i onsPer St at e>2</ Nuntf Gbser vat i onsPer St at e>
<Cbservati on>Team A pass</ Cbservati on>
<Cbservati on>Team B pass</ Cbservati on>
<CbservationDi stribution xsi:type="Hi stogranProbabilityType"
nmorrent Nor mal i zed="1" di n¥"2">
<Di stribution npeg7:dinm"2">0.2 0.8</Distribution>
</ GbservationDi stribution>
<NunF Cbser vat i onsPer St at e>2</ NumOf Cbser vat i onsPer St at e>
<Cbservati on>Team A goal </ Cbservati on>
<Cbservati on>Team B goal </ Gbservati on>
<CbservationDi stribution xsi:type="Hi stogranProbabilityType"
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nmorrent Nor mal i zed="1" di m="2">
<Di stribution npeg7:din"2">0.4 0.6</Distribution>
</ CbservationDi stri bution>
</ Model >
</ Description>
</ Npeg7>

The following example shows the use of the Conti nuousHi ddenMar kovModel DS for describing a
continuous hidden Markov model of audio sound effects. Each continuous hidden Markov model has 5
states and represents a sound effect class. The parameters of the continuous density state model can be
estimated via training, for example, using the Baum-Welch algorithm. After training, the continuous HMM
model consists of a 5x5 state transition matrix, a 5x1 initial state density matrix, and 5 multi-dimensional

Gauss : = sional
Gaussjan distribution has six dimensions corresponding to audio features comprised of 5 channgels of
Indepgndent Component Analysis (ICA) data and 1 channel of spectral envelope data.
<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Model xsi:type="ContinuousH ddenMar kovibdel Type" nuntf St at es="5">
<Initial npeg7:dinm"5"> 0.1 0.2 0.1 0.4 0.2 </Initial>
<Transitions npeg7:dinm"5 5">
0.2 0.2 0.6 0.00.0
0.10.20.10.30.3
0.4 0.20.10.10.2
0.2 0.10.40.20.1
0.0 0.2 0.10.30.4
</Transitions>
<St at e>
<Label >
<Nane> State 1 </ Nane>
</ Label >
</ St at e>
<St at e>
<Label >
<Nane> State 2 </Nane>
</ Label >
</ St at e>
<St at e>
<Label >
<Nane> State 3 </ Nane>
</ Label >
</ St at e>
<St at e>
<Label->
<Nane> State 4 </ Nane>
<ALabel >
<[/ Stat e>
<St at e>
<Label >
<Nane> State 5 </ Nane>
</ Tabel >
</ St at e>

<Descri pt or Model >
<Descri ptor xsi:type="Beat Type">
<BeatData> 1 2 3 4 5 6 </Beat Dat a>
</ Descri pt or >
<Fi el d xsi:type="xPat hFi el dType" >Beat Dat a</ Fi el d>
</ Descri pt or Model >
<CbservationDi stribution xsi:type="Gaussi anDi stributionType" di m="6">
<Mean npeg7:dinm"6"> 0.5 0.5 0.25 0.3 0.5 0.3 </ Mean>
<Vari ance npeg7:dim="6"> 0.25 0.75 0.5 0.45 0.75 0. 3</Variance>
</ GbservationDi stribution>
<CbservationDi stribution xsi:type="Gaussi anDi stributionType" di m"6">
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<Mean npeg7:dim="6"> 0.25 0.4 0.25 0.3 0.2 0.1 </ Mean>
<Variance npeg7:di m="6"> 0.5 0.25 0.5 0.45 0.5 0.2</Variance>
</ GbservationDi stribution>
<CbservationDi stribution xsi:typ
<Mean npeg7:din"6"> 0.2 0.5
<Vari ance npeg7:di m="6"> 0.5
</ CbservationbDi stri bution>
<CbservationDi stribution xsi:typ
<Mean npeg7:din¥"6"> 0.5 0.3
<Vari ance npeg7:di m="6"> 0.5
</ CbservationbDi stri bution>
<CbservationDi stribution xsi:type="Gaussi anDi stributionType" di m"6">
<Mean npeg7:dim="6"> 0.5 0.15 0.25 0.3 0.5 0.35 </ Mean>
<vVartance npeg/. dinmkF 6 > U.5 U. /5 U.5 U.5 U. /5 U. 3b</ vVari ance>
</ CbservationbDi stri bution>
</ Model >
</[Description>
</ Mpeg7>

e="CGaussi anbi stributionType" di m="6">
0.35 0.3 0.5 0.5 </ Mean>
0.5 0.5 0.5 0.75 0.5</Variance>

e="CGaussi anbi stri butionType" di m="6">
0.25 0.2 0.5 0.6 </ Mean>
0.1 0.5 0.25 0.75 0. 4</Variance>

3.12.4]5.2 FiniteStateModel DS use

State-fransition models can be extracted from the events along the temporal dimension of a video sequence.
For example, a temporal sequence of scenes in video can be characterized-by a state-transition model that
describbes the probabilities of transitions between scenes.

The state-transition models can be matched using the following matching metrics to determine the similarity
of the Linderlying multimedia content being modeled:

Euclidgan distance: calculates the sum of squared differences between transition probabilities.
dissimilar score=3"3"(A, B, f
o

Quadrgtic distance: calculates the sum of weighted(quadratic distance between transition probabilities|

(A -8B, XA -B,)
dissimilar score= 2222(1+abs(, k) +abc(j -1))

Weighted transition frequency: calculates the weighted sum of ratios of transition probabilities.

fAj = Aj + Aji rAj = A%ji

B, [ TA, B,
match'score=>»">"/fA - fB, - mln( fAj mln{a,mj

[

Euclidgan distance of aggregated state transitions: calculates the sum of the squared differences of
aggregated-transitions.

2

dissmilar score {Z Z J Z( ZBHT

3.12.5 Analytic models
3.12.5.1.1 AnalyticModel DS examples

The example below illustrates the use of the Model State DS to describe a an analytic model that
represents a state in a finite state model. The description gives three labels for the state and gives
information about the confidence and reliability of the state analytic model.

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
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<Mbdel xsi:type="Mdel StateType" confidence="0.9" reliability="0.75">
<Label rel evance="0.5" confidence="0.9" reliability="0.75">
<Nane> Shot on goal </ Name>
</ Label >
<Label rel evance="1.0" confidence="0.75" reliability="0.75">
<Name> Bal | bl ock </ Name>
</ Label >
<Label rel evance="0.25" confidence="0.5" reliability="0.75">
<Name> Shot wi de </ Name>
</ Label >
</ Model >
</ Description>

</ Mpeg7>

3.12.5|2 CollectionModel DS

3.12.5]2.1 CollectionModel DS examples

The fallowing example illustrates the use of the Col | ecti onMbdel DS for describjdgha collection|model
consisfing of a content collection of four images. In this example, the semantic conceptis being descriped by
the collection of images. For example, the collection of images describe the concept of "soccer sHots on
goal". |n this example, the description gives a confidence of 0.75 and a reliability"ef0.5.

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Col | ecti onMbdel Type" confi dence="0.75" reliability="[0.5"
function="descri bed">
<Label >
<Name>Soccer shots on goal </ Name>
</ Label >
<Col | ection xsi:type="Content Col kecti onType" >
<Content xsi:type="I|nageType'>
<l mage>
<Medi aLocat or xsi:@®ype="1I|nagelLocat or Type" >
<Medi alri >soegcer 1. j pg</ Medi aUri >
</ Medi aLocat or.>
</ | mage>
</ Cont ent >
<Cont ent xsi:type="I|mageType">
<l mage>
<MediaLocat or xsi:type="I|nagelLocat or Type">
<Nedi aUri >soccer 2. j pg</ Medi aUri >
</AMedi aLocat or >
</(I'mage>
</ Caont ent >
<Qont ent xsi:type="I|nageType" >
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi aUri >soccer 3. j pg</ Medi aUri >
</ Medi aLocat or >
</| mage>
</ Cont ent >
<Cont ent xsi:type="ImageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type" >
<Medi aUri >soccer 4. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>
</ Cont ent >
</ Col | ecti on>
</ Model >
</ Descri ption>
</ Mpeg7>
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The following example illustrates the use of the Col | ecti onMbdel DS for describing a model of a
collection of two color descriptions. In this example, the semantic concept "Sunsets" has the function of
describing the collection of descriptors.

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Coll ectionhbdel Type" confidence="0.75" reliability="0.5"
function="descri bi ng">
<Label >
<Name> Sunsets </ Name>
</ Label >
<Col | ection xsi:type="DescriptorCollectionType">
<Descriptor xsi:type="Scal abl eCol or Type" nunOf Coef f="16"
nunCOfE Bi t pl anesDiscarded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
<Descriptor xsi:type="Scal abl eCol or Type" nunmf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
</ Col | ecti on>
</ Mbdel >
</[Description>
</ Mpgg7>

The foJlowing example illustrates the use of the Col | ect i onMbdel ,-DS’ for describing a collection of|of four
concepts. The concept collection has a semantic label: "soccersstadium objects", that is, the semantic
conceppt has the function of describing the collection of concepts¢in this example, the confidence is 0.f5 and
reliability is 0.5.

<Moeg7>
<Description xsi:type="Mdel DescriptiohType">
<Mbdel xsi:type="Col | ecti onMbdel Type" confi dence="0.75" reliability="[0.5"
function="descri bi ng">
<Label >
<Nane>Soccer stadi um©obj ect s</ Name>
</ Label >
<Col | ection xsi:type="Concept Col | ecti onType">
<Concept xsi:type="0Object Type">
<Label >
<Name>' Bal | </ Nanme>
</ Label >
</ Concept>
<Concept xsi:type="0bject Type">
<label >
<Name> Goal </ Nane>
</ Label >
</ Concept >
<Concept xsi:type="0bject Type">
<Label >
<Nanme> Seats </ Nane>
</ Label >
</ Concept >
<Concept xsi:type="0bject Type">
<Label >
<Name> Water </ Nane>
</ Label >
</ Concept >
</ Col | ecti on>
</ Model >
</ Descri ption>

</ Mpeg7>
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3.12.5.3 DescriptorModel DS

3.12.5.3.1 DescriptorModel DS examples

The following example illustrates the use of the Descri pt or Model DS for describing a descriptor
model of the Scal abl eCol or descriptor. The Descri pt or Model DS specifies that the descriptor model is
formed from the Coeffi ci ents element of the Scal abl eCol or D (defined in ISO/IEC 15938-3). For
example, in the Descri pt or Model for Scal abl eCol or Type, the value of nunOf Coef fi ci ent s="16" is
constant in the descriptor model.

<npeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Descri ptorMdel Type">
<Descri ptor xsi:type="Scal abl eCol or Type" nuntX Coeff="16"
NumO Bl t pl anesDi scar ded="0" >
<Coeff>1234567890123456 </Coeff>
</ Descri pt or>
<Fi el d>Coef f </ Fi el d>
</ Mbdel >
</[Description>

</ Mpgg7>

The fgllowing example illustrates the use of the Descri pt or Model DS fon descri bi ng a degcriptor
model|of the Cont our Shape descriptor. The Descri pt or Model DS specifies that the descriptor model is
formed from the concatenation of six elements of the Cont our Shape D{defined in ISO/IEC 15938;3). All
other glements and attributes not mentioned in the field statement$ are assumed to be constant|in the
descriptor models, taking the values specified in the example Descriptors.

<Moed7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Descri ptorMdel Type*>
<Descri ptor xsi:type="Contour ShapeType" >
<d obal Curvature> 3 5 </ dwbal Curvat ure>
<Pr ot ot ypeCurvat ure> 4 7 </'Pr ot ot ypeCur vat ur e>
<Hi ghest PeakY>2</ Hi ghest PeakY>
<Peak peakX="4" peakYz"2"/>
<Peak peakX="3" peak¥Y="5"/>
<Peak peakX="7" peakY="1"/>
</ Descri pt or>
<Fi el d>d obal Cur vature</ Fi el d>
<Fi el d>Pr ot ot ypéCur vat ur e</ Fi el d>
<Fi el d>Hi ghest\PeakY</ Fi el d>
<Fi el d>Peak</ Fi el d>
</ Model >
<[|Descriptionz
</ Mpeg7>

3.12.5|4 PrebabilityModelClass DS

3.12.5|4%¢ ProbabilityModelClass DS examples

The following example illustrates the use of the Probabi | i t yMbdel C ass DS for describing a probability
model class that characterizes a class of "Nature scene" images by representing the statistics associated
with the color features of the images of that class. For example, the specification below indicates that the
Coef fi ci ents element of the Scal abl eCol or D (defined in ISO/IEC 15938-3) for the Nature scene
images has a centroid or mean value of (0.5, 0.5, ...) and a variance of (0.25, 0.75, ...).

<npeg7>
<Descri ption xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="ProbabilityMdel d assType" confidence="0.75"
reliability="0.5">
<Label >
<Nanme>Nat ur e scenes</ Nane>
</ Label >
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<Descri pt or Model >
<Descriptor xsi:type="Scal abl eCol or Type" nunOf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
<Fi el d>Coef f </ Fi el d>
</ Descri pt or Model >
<Probabi l i tyModel xsi:type="ProbabilityD stributionType"
confi dence="1. 0"

di me" 16" >
<Mean npeg7:dinm"16"> 0123 456789012345 </Man>
<Variance npeg7:dim="16">2 3456 78901234565

</ Vari ance>
</ Probabl I Tt yvodel >
</ Mbdel >
</[Description>
</ Mpeg7>

The following example illustrates the use of the Pr obabi | i t yMbdel C ass DS for,describing a probability
model|that characterizes checker patterns using a probability model of EdgeHi strogr am D (see ISO/IEC
1593813).

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="ProbabilityMdel d assType" confidence="0.75"
reliability="0.5">
<Label rel evance="0.75">
<Nanme>Checker patterns</ Name>
</ Label >
<Descri pt or Model >
<Descriptor xsi:type="EdgeHi stiograniype" >
<Bi nCounts> 3 5 2 5 . .6 </BinCounts>
</ Descri pt or >
<Fi el d>Bi nCount s</ Fi el d=
</ Descri pt or Model >
<Pr obabi | i t yModel xsi :.tgype="ProbabilityD stributionType"
confildence="0. 75"
di m=" 80" >
<Mean npeg7: diaE"80"> 5 3 9
<Vari ance npeg7:di m="80"> 4.
</ Probabi | i t yModel >
</ Model >
<[|Description>

</ Npeg7>

\Y4

4 . . 5 </ Mean>
55.0807.5. . . 5. 2 </Variance

The following example illustrates the use of the Probabi | i t yMbdel C ass DS for describing a probability
model [that characterizes oval shapes using a probability model of Regi onShape D (see ISO/IEC 15938-3).

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="ProbabilityMdel d assType" confidence="0.75"
reliability="0.5">
<Label rel evance="0.75">
<Name> Oval s </ Name>
</ Label >
<Descri pt or Model >
<Descri ptor xsi:type="Regi onShapeType" >
<Magni tudeO*ART> 3 5 2 5. . . 6 </MgnitudeO ART>
</ Descri pt or >
<Fi el d>Magni t udeOf ART</ Fi el d>
</ Descri pt or Model >
<Pr obabi | i t yModel xsi:type="ProbabilityD stributionType"
confi dence="1. 0"
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di " 35" >
<Mean din"35">486 9. . . 5 </ Man>
<Variance dinF"35"> 1.3 2.5 5.0 4.5 . . . 3.2 </Variance>
</ Probabi | i t yModel >
</ Model >
</ Description>

</ Mpeg7>

The following example illustrates the use of the Pr obabi | i t yMbdel C ass DS for describing a probability
model that characterizes silhouettes using a probability model of Cont our Shape D (see ISO/IEC 15938-3).

<Moeg7>
<Description xsi:type="WMdel DescriptionType">
<Mbdel xsi:type="ProbabilityMdel d assType" confidence="0.75"
reliability="0.5">
<Label rel evance="0.75">
<Name> Si | houettes </ Nane>
</ Label >
<Descri pt or Model >
<Descriptor xsi:type="Contour ShapeType">
<d obal Curvature> 3 5 </ d obal Curvat ure>
<Pr ot ot ypeCurvature> 4 7 </ PrototypeCurvaiure>
<Hi ghest PeakY>2</ Hi ghest PeakY>
<Peak peakX="4" peakY="2"/>
<Peak peakX="3" peakY="5"/>
<Peak peakX="7" peakY="1"/>
</ Descri pt or >
<Fi el d>d obal Curvat ure</ Fi el d>
<Fi el d>Pr ot ot ypeCur vat ur e</ Fi el d&
<Fi el d>Hi ghest PeakY</ Fi el d>
<Fi el d>Peak</ Fi el d>
</ Descri pt or Model >
<Pr obabi | i t yModel xsi:type="ProbabilityD stributionType"
confi|dence="1. 0"
di me" 11" >

<Mean npeg7:dim="11t%>"3 9 7 46 9 1 2 6 8 9</ Mean>

<Vari ance npeg7:di~y="11"> 3.4 5.4 9.1 1.8 2.3 6.57.9 1.2 3.4B.3
1.0

</ Vari ance>

</ Probabi |'i t yMddel >
</ Mbdel >
<[|Descri ption>

</ Npeg7>

3.12.6] Cluster madels

3.12.6{1.1 ClusterModel DS examples

The following example illustrates the use of the Cl ust er Model DS for describing a cluster model corfsisting
of a s¢t*of‘examples of two scalable color descriptions. The cluster models have a semantic label: "Nature
scenes". The example describes also the probability model of the Scal abl eCol or D (see ISO/IEC 15938-
3).

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="d usterMdel Type" confidence="0.75" reliability="0.5">
<Label >
<Nane> Nat ure scenes </ Nanme>
</ Label >
<Col | ection xsi:type="DescriptorCollectionType">
<Descriptor xsi:type="Scal abl eCol or Type" nunOf Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
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</ Descri pt or >
<Descriptor xsi:type="Scal abl eCol or Type" nunOf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
</ Col | ecti on>
<Descri pt or Model >
<Descriptor xsi:type="Scal abl eCol or Type" nunmf Coef f ="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
<Fi el d>Coef f </ Fi el d>
</ Descri pt or Model >
<Probabi I 1 tyNMDdel XsSi:type= Probabil1tyD stributionlype
confildence="1. 0"
di m=" 16" >
<Mean npeg7:dinE"16"> 0123 456789012345
<Variance npeg7:dim="16">2 3456 789012345

</ Mean>
65

</ Var|i ance>
</ Probabi | i t yModel >
</ Model >
</[Description>
</ Mpeg7>

3.12.7| Classification models
Informption on extraction and use is not provided.

3.12.7]1 ClusterClassificationModel DS

3.12.7[1.1 ClusterClassificationModel examples

The fqllowing example illustrates the use of the Cl usterd assi fi cati onModel DS for descriping a
clusten classification model related to scenes™ from a soccer game. In this examplg, the
Cl ustler C assi fi cati onModel is comprisedsof two Cl usterMdels. The first C ust er Model
descrilbes a cluster of two images that form\the class with label "Soccer shots on goal". The g$econd

Cl ustler Model describes a cluster of two-imrages that form the class with label "Goal scores".

<Moed7>
<Description xsi:type="Nodel DescriptionType">
<Mbdel xsi:type="Cllsterd assificationMbdel Type" confidence="0.9"
reliability="0.8" conplete="true" redundant="fal se">
<C ust er Model . confi dence="0. 75" reliability="0.5">
<Label.>
<Nanme> Soccer shots on goal </ Nanme>
</Label >
<Col | ection xsi:type="Content Col | ecti onType">
<Cont ent xsi:type="ImageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >soccer 1. j pg</ Medi aUri >
I Ne ] + x
</ 1 mage>
</ Cont ent >
<Content xsi:type="I|nageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi alri >soccer 2. j pg</ Medi aUri >
</ Medi aLocat or >
</l mage>
</ Cont ent >
</ Col | ecti on>
</ C ust er Model >
<Cl ust er Model confidence="0.9" reliability="0.75">
<Label >
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<Name> Goal scores </ Nane>
</ Label >
<Col | ecti on xsi:type="ContentCollectionType">
<Cont ent xsi:type="ImageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >soccer 3. j pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mage>
</ Cont ent >
<Content xsi:type="I|nageType">
<l mage>
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<VEdTI aUr 1 >soccer 4. ] pg</ MeEdT aur1 >
</ Medi aLocat or >
</l mage>
</ Cont ent >
</ Col | ecti on>
</ C ust er Mbdel >
</ Model >
<[ Description>
</ Mpgg7>

The fqllowing example illustrates the use of the Cl usterd assi fi cationModel DS for descriping a
clustef classification model related to images depicting nature scenes. The
O ustler C assi fi cati onModel is comprised of two C ustenNbdel s. The first C ust er Model
descrilbes a collection of two scalable color descriptions that farms the class with label "Sunsety". The
secondl Cl ust er Model describes a collection of two scalable ‘eolor descriptions that forms the clags with
label "Nature scenes".

<Moed7>
<Description xsi:type="Mdel Descri pti.OnType" >
<Model xsi:type="C usterC assifjcati onMdel Type" confidence="0.95"
reliability="0.75" conpl ette="true" redundant="fal se">
<Cl ust er Model confidencezt0.8" reliability="0.75">
<Label rel evance="0(75">
<Nanme>Sunset s</Name>
</ Label >
<Col | ection x5i=type="DescriptorColl ectionType">
<Descriptior xsi:type="Scal abl eCol or Type" nunOf Coef f="16"
nuntEBi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
<//Déscri ptor>
<Descri ptor xsi:type="Scal abl eCol or Type" nuntX¥ Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
</ Col | ecti on>
</ C ust er Mbdel >
<Cl ust er Model confidence="0.75" reliability="0.5">
<Label >
<Nanme>Nat ure scenes</ Nane>
</ Label >
<Col | ection xsi:type="DescriptorCollectionType">
<Descriptor xsi:type="Scal abl eCol or Type" nunf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
<Descriptor xsi:type="Scal abl eCol or Type" nunmf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
</ Col | ecti on>
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</ C ust er Model >
</ Model >
</ Descri ption>

</ Npeg7>

3.12.7.2 ProbabilityClassificationModel DS
3.12.7.2.1 ProbabilityClassificationModel DS examples

The following example illustrates the use of the Pr obabi | i t yCl assi fi cati onModel DS for describing a
probability classification model for sunset and nature images. The Probabi | i t yCl assi fi cati onModel
DS is comprised of two instances of Probabi | i t yMbdel Cl ass DS. The first Probabi | i t yModel O ass
DS ins ifi ' i " " second
bilityModel O ass DS instance specifies a class scalable color descriptors with label)"Nature
scenesg".

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Probabilityd assificationhMdel Type" confidence="0.95"
reliability="0.75" conplete="true" redundant="fal se">
<Pr obabi | i t yModel Cl ass confi dence="0.9" reliability="0.5">
<Label >
<Name>Sunset s</ Name>
</ Label >
<Descri pt or Model >
<Descriptor xsi:type="Scal abl eCol orType" nunCf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>4567890123456 12 3</Coeff>
</ Descri pt or >
<Fi el d>Coef f </ Fi el d>
</ Descri pt or Mbdel >
<Probabi |l i tyMbdel xsi:type="ProbabilityDistributionType"
confidence="1.0" di n="16">
<Mean npeg7:di n¥"16"><0 1 2
<Vari ance npeg7:di m=*16"> 5
</ Vari ance>
</ Probabi | i t yModel >
</ Probabi | i t yModel Clrass>
<Pr obabi | i t yModel.d ass confidence="0.9" reliability="0.8">
<Label >
<Name>Nature scenes</ Nane>
</ Label >
<Descrisptor Model >
<Descri ptor xsi:type="Scal abl eCol or Type" nunOf Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Descri pt or >
<Fi el d>Coef f </ Fi el d>
</ Descri pt or Mbdel >
<Probabi |l i tyMbdel xsi:type="ProbabilityDi stributionType"

34 89012345 </Mgn>
6 7 1234565234

o~

56
89

eonfdence="1—-0"—am="16"
<Mean npeg7:dim"16">3 4501234567 89012 </Man>
<Variance npeg7:dim="16">56 52 3456 789012314

</ Vari ance>
</ Pr obabi | i t yModel >
</ Probabi |l i t yModel Cl ass>
</ Model >
</ Descri ption>

</ Npeg7>
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3.13 User interaction tools

3.13.1

Introduction

This clause specifies the following description tools related to user interaction with multimedia content.

Table 15 - Overview of User Interaction Tools.

Tool

Functionality

User Preferences

effective user interaction and personalization of content access and consumption
See clause 3.13.2.

Tools for describing user preferences pertaining to multimedia content, enabling

Usage History Tools for describing usage history of users of multimedia content, enabling
effective user mteractiom andpersonatization of ConMent actess and ConsSurmption.
See clause 3.13.3.

3.13.2| User preferences

The User Preferences tools are used to specify user's preferences pertaining to filtering, searchi
browsing of multimedia content and can be used for personalized viewing and listening. Filtering and

preferg

be used to find preferred multimedia content by matching it with information in multimedia ¢
descriptions. Browsing preferences, for example, describe preferred views of favorite content,

prefer
consu

persorjalized manner.
3.13.2|]1 UserPreferences DS

3.13.2|1.1 UserPreferences DS examples

An example User Pref er ences description containing* several preferences pertaining to filterin
searching of content is as follows. Note that XML comments indicate description elements that are dis
in morg detail in later subclauses.

g and

search

nces describe, for example, favorite titles, genres, actors and sources of content. This informatipn can

nces may be dependent on usage conditions such as available bandwidth or the time the user

ontent
where
has to

e the information. This allows the user to navigate and access\different views of the contept in a

g and

cussed

<Moed7>
<Description xsi:type="UserDestri pti onType">

<User Pr ef erences>
<Userldentifier>
<l-- User preferences identification elenents -->
</ Userldentifier>
<Fi |l t eri ngAndSear chPr ef erences>
<Creati enPreferences>
<Cregat or >
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: ACTOR'/ >
<Agent xsi:type="PersonType">
<Name>
<G venNane>Har ri son</ G venNane>
<Fam | yNanme>For d</ Fani | yName>
</ Name>
</ Agent >

< Creator>
<Dat ePeri od>
<Ti nePoi nt >1995- 01- 01</ Ti nePoi nt >
<Dur at i on>P1825D</ Dur at i on>
</ Dat ePeri od>
</ Creati onPreferences>
<Cl assi fi cati onPref erences>
<CGenr e><Nanme>News </ Nanme></ Genr e>
<CGenr e><Nane>Sport s</ Nane></ Genr e>
<CGenr e><Nane>Docunent ar y</ Nane></ Genr e>
</ d assificationPreferences>
</ FilteringAndSear chPreferences>
<Br owsi ngPr ef erences>
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<l-- Browsing preference elenents -->
</ Br owsi ngPr ef er ences>
</ User Pr ef erences>
</ Descri ption>

</ Mpeg7>

3.13.2.1.2 UserPreferences DS extraction

In general, UserPreferences descriptions can be constructed manually or automatically. A
User Pr ef er ences description may be constructed based on explicit input from the multimedia content
user. Alternatively, a User Pr ef er ences description may be constructed automatically based on the user's
content usage history.

3.13.2|1.3 UserPreferences DS use

In gengral, the descriptions of the user's preferences can be used to automatically find preferred mulfimedia
conterlt and to present preferred views of the content to the user.

In thel following, a method is described for automatic filtering of multimedia content using ¢ontent
descriptions and user preference  descriptions. Each individual cemponent of| the
FilteringAndSearchPreferences DS in the UserPreferences DS corresponds to a testor matching oppgration
againgt components of descriptions of multimedia content. Examples of individual components are th¢ Role,
GivenlName, FamilyName, DatePeriod elements and the Genre elements in,theé example user preference
description shown in subclause 3.13.2.1.1.

For example, the name values of each Genre element in this user preference description can be mptched
againgt the name values of the Genre element in the following partial €content description. Likewise, the date
values| of the DatePeriod element can be matched against the date)value of the Release element|of the
content description below.

<mul t|i Medi aCont ent >
<Audi oVi sual >
<Creationl nformation>
<Creation>
<Title xm :lang="en">Aft ernoon news</Titl e>
</ Creation>
<d assi fication>
<CGenre><Nane xml : | ang="en" >News</ Nane></ Genr e>
<Rel| ease date="1998-06-16T21: 30+01: 00" >
<Count ry>es</‘Count ry>
</ Rel ease>
</ Cl assi fi cati.on>
</ Cr eati onl nf or mat.é on>
</ Audi oVi sual >
</ Mullti Medi aCont ent>

After ipdividual preference components are tested, the results of these tests must be combined into g single
test repult that reflects the user’s overall preferences. The individual test results can be combined acgording
to the hierarchy-of the UserPreferences description. Each parent test becomes a combination of its children
tests, And this continues up the hierarchy, yielding one composite test result. The combination of children
tests |th|n a smgle parent may depend on the types of the eIements bemg tested For example the partial
name
"Harrison" and havmg last name "Ford" Therefore in this case, an mtersectlon operator can be used to
combine the individual test results. As another example, the user preferences description above specifies
preferences for multiple genres: "News", "Sports" and "Documentaries”. Different multimedia programs, each
with a different genre, may each satisfy the individual tests against these genre preferences. Therefore, in
this case, a union operator can be used to combine the individual test results.

The combination of the user's preferences and the overall matching result against multimedia content
descriptions can be used to rank-order the corresponding multimedia content items and/or to automatically
filter the content items.

In general, individual preference components are the elements and attributes of the
Creati onPref erences DS, the Cl assi fi cati onPreferences DS, the Sour cePr ef er ences DS and
the Summar yPr ef erences DS. The following tables provide a more complete mapping from individual
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elements (and attributes) of a user preference description to individual elements (and attributes) of content
descriptions. The first column of each table specifies the name of an element (or attribute) of a user
preference description. The second column of each table specifies the name(s) of one or more elements (or
attributes) of a content description that the preference element (or attribute) maps to. Note that elements in
both the first and second columns of each table may contain further children elements (or attributes) that
may be including in the mapping implicitly.

Note: This mapping is an example mapping and is not normative.
Table 16 - Informative mapping of elements (and attributes) from

UserPreferences/FilteringAndSearchPreferences/CreationPreferences to elements (and attributes) of
a content description.

Element/attribute Name Mapping

Title CreationInformation/Creation/Title
Creatar CreationInformation/Creation/Creator
Keywdrd CreationInformation/Creation/Title

CreationInformation/Creation/Abstract

Locatipn CreationInformation/Creation/CreationCoordinates/Location
DatePgriod CreationInformation/Creation/CreationCoordinates/Date
Tool CreationInformation/Creation/CreationTool/T¢ol

Table 17 - Informative mapping of elements (and attributes) from
UserPreferences/FilteringAndSearchPreferences/ClassificationPreferences to elements (and
attributes) of a content description.

Elemept/attribute Name Mapping

Countfy Creationinformation/Classification/Release/Region
DatePegriod CreationInformation/Classification/Release/date
LanguggeFormat Creationinformation/Classification/Language

CreationInformation/Classification/CaptionLanguage
Creationlnformation/Classification/SignLanguage

Langupge CreationInformation/Classification/Language
CaptionLanguage CreationInformation/Classification/CaptionLanguage
Form CreationInformation/Classification/Form

Genre CreationInformation/Classification/Genre

Subjeqt Creationinformation/Classification/Subject

Review CreationInformation/Classification/MediaReview
ParenfalGuidance CreationInformation/Classification/ParentalGuidance

Table 18 - Informative mapping of elements (and attributes) from
UserPreferences/FilteringAndSearchPreferences/SourcePreferences to elements (and attributes) of a
content description.

Element/attribute Name Mapping

DisseminationFormat Usagelnformation/Availability/Dissemination/Format
DisseminationSource Usagelnformation/Availability/Dissemination/Source
DisseminationLocation Usagelnformation/Availability/Dissemination/Location
DisseminationDate Usagelnformation/Availability/AvailabilityPeriod
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Element/attribute Name Mapping

Disseminator Usagelnformation/Availability/Dissemination/Disseminator
MediaFormat Medialnformation/MediaProfile/MediaFormat

noRepeat Usagelnformation/Availability/AvailabilityPeriod/type
noEncryption Usagelnformation/Availability/AvailabilityPeriod/type
noPayPerUse Usagelnformation/Availability/AvailabilityPeriod/type

Table 19 - Informative mapping of elements (and attributes) from

UserPreferences/BrowsingPreferences/SummaryPreferences to elements (and attributes) of a

n and
actual

fferent
entifier

content description.
Elemept/attribute Name Mapping
SummiaryType HierarchicalSummary/components
SequentialSummary/components
SummiaryTheme HierarchicalSummary/SummaryThemeList/SummaryTheme
SequentialSummary/TextualSummaryComponent/FreeText
SummiaryDuration HierarchicalSummary/SummarySegmentGroup/duration
MinSummaryDuration HierarchicalSummary/SummarySegmentGroup/duration
MaxSymmaryDuration HierarchicalSummary/SummarySegmentGroup/duration
NumOfKeyFrames HierarchicalSummary/SummarySegmentGroup/numOfKeyFrames
MinNumOfKeyFrames HierarchicalSummary/SummarySegmentGroup/numOfKeyFrames
MaxNymOfKeyFrames HierarchicalSummary/SummarySegmentGroup/numOfKeyFrames
NumOfChars CreationInformation/Creation/Abstract/Free TextAnnotation
MinNumOfChars CreationInformation/Creation/Abstract/Free TextAnnotation
MaxNuymOfChars CreationInformation/Creation/Abstract/FreeTextAnnotation
3.13.2|2 Userldentifier datatype
3.13.2|2.1 Userldentifier datatype examples
The Userl dentifier datatype may be used to identify a particular user preference descriptid
distinguish it from other-user preference descriptions. The Nanme element may contain the user's
name,|a nickname, a user's account name or email address, or any other name. The same user maly have
multiple user preference descriptions, each identified by a different value of Nane, for use under d
usage [conditionssAlso, a group of persons can use a single set of user preferences, using a single id
for the group. The following partial example illustrates a description owned by user "Jane", who degires to
keep the identifier part of this description private.
<User|Preferences>
<Userldentifier protected="true">

</

<Name xm : | ang="en">Jane</ Nane>
Userl dentifier>

<Fi |l teri ngAndSear chPr ef erences protected="true">

</

<I-- Filtering and search preference el enents -->
Fi |l t eri ngAndSear chPr ef erences>

<Br owsi ngPr ef erences protected="true">

</

<l-- Browsing preference elenents -->
Br owsi ngPr ef er ences>

</ User Pr ef erences>
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3.13.2.3 FilteringAndSearchPreferences DS

3.13.2.3.1 FilteringAndSearchPreferences DS examples

The FilteringAndSear chPreferences DS and its main parts, the Creati onPreferences DS,
ClassificationPreferences DS and SourcePreferences DS, are container preference
components that group individual preference components.

In general, the Fi | t eri ngAndSear chPr ef er ences DS may be used to search or filter multimedia content
by matching the values of components of the filtering and search preferences to the values of parts of
descriptions of multimedia content. For instance, the values of Cr eat i onPr ef er ences may be matched to
instances of the Creation DS as defined in subclause 9.1.2. The values of
Cl assificationPreferences may be matched to instances of the Cl assi fi cati on DS as defined in
subclause 9.1.3. The values of SourcePreferences may be matched to instances of the
Medi gl nf ormati on DS, Creati onl nformati on DS or Usagel nf or nati on DS as defined inydlauses
8, 9 and 10.

Each |ndividual component of the FilteringAndSear chPreferences DS corresponds ito a fest or
matching operation by a content filtering or search application against components .of‘descriptipns of
multimedia content. The Fi | t eri ngAndSear chPr ef er ences DS by itself does not-imply any dpecific
normative behavior of such an application regarding the combination of individual preference compaonents.
The most basic behavior of an application would be consistent with viewing “the structure |of the
Fi | t gri ngAndSear chPref erences DS as a simple aggregation of individtal- preference compgnents.
HoweyVer, the structure of the DS strongly suggests restrictions on the behavior expected from sijich an
application by the user, with regard to combinations of preference components. A few examples are
discusped in the following.

For example, when multiple sibling elements of the same type are present in a user preference descfiption,
such @as the multiple Genre elements in the following description, an application may tend tq favor
multimedia content matching the first Genr e ("Daily news") or the second Genr e ("Sports"). Note that the
exact pehavior may also be made to depend on whether~the particular element in the user preference
description can be present only once in the content description or not.

<Fi | tleri ngAndSear chPr ef erences>
<(l assi ficati onPreferences>

<Genre href="urn: npeg: npeg7: cs{GenreCs: 2001: 1. 3. 1">
<Nane>Dai | y news</ Name>

</ Genre>

<CGenre href="urn: npeg: npeg7: cs: Genr eCS; 2001: 1. 6" >
<Nane>Spor t s</ Name>

</ Genr e>
<[|d assi ficationPref erences>

</ Fi l|t eri ngAndSear chPr efier ences>

As ano¢ther example, in'the presence of a negative pr ef er enceVal ue, such as for one Genr e element
among multiple sibling‘@enr e preference elements, an application may tend to suppress multimedia ¢ontent
matching the first.Genr e ("Daily news") and favor multimedia content that matches the Genr e with a gositive
pr ef & enceVahue ("Sports").

<Fi | tleri ngAndSear chPr ef er ences>
<QlassificationPreferences>

<Cenre pr ef erenceVal ue="-10" href="urn: npeg:- npeg7:cs: CenreCS: 2001:1.3. 1" >
<Nane>Dai | y news</ Nane>
</ Genr e>

<CGenre preferenceVal ue="10" href="urn: npeg: npeg7: cs: Genr eCS: 2001: 1. 6" >
<Nane>Spor t s</ Nanme>
</ Genre>
</ Cl assi ficationPreferences>
</ FilteringAndSear chPref erences>

Furthermore, when multiple sibling elements of different types are present in a description, such as the
CGenr e and Language elements in the following description, an application may tend to favor multimedia
content matching the Genr e ("Daily news") and with the correct Language ("en") over content that satisfies
only one (or none) of the tests.
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<Fi |l t eri ngAndSear chPr ef erences>
<C assi ficati onPreferences>
<Language>en</ Language>
<CGenre href="urn: npeg: npeg7: cs: GenreCS: 2001: 1. 3. 1" >
<Nanme>Dai | y news </ Nane>
</ Genre>
</ C assificationPreferences>
</ FilteringAndSear chPreferences>

The following is an example using the hierarchical structure of the Fi | t eri ngAndSear chPr ef er ences
DS and using multiple pr ef er enceVal ue attributes. The pr ef er enceVal ue attributes express the weight
of a user preference component (and its content) relative to other components. This example contains three
siblingfFrtterimgATdSear chPref erences etements; eactrof wiichtomntaims preferences o the genre of
multimedia content, indicating that the user prefers content of genre "news" over content~of| genre
"docurpentary” or "sports". However, within the "news" genre, the user has a preference for\a particular
presenter over another presenter, as indicated by the child Fi | t eri ngAndSear chPr ef epences element
and the pr ef er enceVal ue attributes of sibling Cr eat or elements. And within the "sports” 'genre, the user
has p higher preference for "soccer" than for ‘"baseball", as indicated~ by the| child
Fi | t gri ngAndSear chPr ef erences element and the pref erenceVal ue attribufes of sibling Genre
elements.

An application may attempt to match this example description against a description of multimedia content by
using p bottom-up procedure. That is, the application may attempt to match the leaf Creat or apd leaf
Genr g elements first, resulting in individual matching scores. Then, matching scores among sibling children
compdnents may be weighed by the preference values, combinged, and propagated to their |parent
compdnent (in this case, Cr eat i onPr ef er ences or d assi fi catl onPr ef er ences components). This
procedure can be repeated across the hierarchy, finally resulting in.a' composite matching score for a ¢ontent
description.

<Fi I tleri ngAndSear chPr ef er ences pref er enceVahue="90">
<$our cePref erences>
<Di ssemi nat i onSour ce>KBS1</ Di ssemi\nat i onSour ce>
</ Sour cePr ef er ences>
<Kki | teri ngAndSear chPr ef er ences preferenceVal ue="80">
<C assi ficationPreferences>
<CGenre href="urn: npeg:upeg7: cs: GenreCS: 2001: 1. 3. 1" >
<Nane>Dai | y news</"Name>
</ Genr e>
</ d assificationPreferences>
<Fi | t eri ngAndSear ehPr ef er ences>
<Creati onPref erences>
<Cr eat ory pr ef erenceVval ue="70">
<Rol*e href="urn: npeg: npeg7: cs: Rol eCS: 2001: ANCHOR'/ >
<Agent xsi:type="PersonType">
<Name><G venNane>Tom Br oki t e</ G venNanme></ Name>
</ Agent >
</ Creat or >
<Creat or preferenceVal ue="90">
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: ANCHOR'/ >
<Agent xsi:type="PersonType">
<Nanme><G venNane>Jerry Pack</ G venNanme></ Nane>
</ Agent >
</ Creat or >
</ CreationPreferences>
</ FilteringAndSearchPreferences>
</ FilteringAndSear chPreferences>
<Fi |l teri ngAndSear chPr ef erences preferenceVval ue="70">
<C assificationPreferences>
<CGenre href="urn: npeg: npeg7: cs: Genr eCS: 2001: 1. 13" >
<Nane>Docunent ar y</ Nane>
</ Genr e>
</ C assi ficationPreferences>
</ FilteringAndSear chPreferences>
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<Fi |l teri ngAndSear chPr ef erences preferenceVval ue="60">

<C assi ficati onPreferences>
<CGenre href="urn: npeg: npeg7: cs: GenreCS: 2001: 1. 6" >
<Nane>Spor t s</ Name>
</ Genr e>
</ d assificationPreferences>
<Fi | t eri ngAndSear chPr ef er ences>
<C assi ficationPreferences>
<CGenre preferenceVval ue="60"
hr ef =" ur n: npeg: npeg7: cs: Genr eCS; 2001: 1. 6. 65" >
<Nane>Soccer </ Name>
</ Genre>
<CGenre preferenceVval ue="50"

<
</Fil

Aref = ur n: npeg: npeg/: cs. Genr ecs. 2001 I. 6. 8" >
<Nane>Basebal | </ Name>
</ Genre>
</ C assi ficationPreferences>
</ FilteringAndSear chPref erences>
Fi |l t eri ngAndSear chPr ef erences>
t eri ngAndSear chPr ef er ences>

It shodild be noted that the specific method for testing individual components “is not normative an

involve

(sub)string matching, numerical comparisons, counting and other @perations. Here, it is the

d may
syntax

and s¢mantics of the individual components that strongly suggest restrictions on the set of useful test

operatprs to be used by a search or filtering application. For example;ifithe Genr e name is represe

textua
eleme
other K

Note fi
again

Cr eat|i onPr ef er ences DS may naturally be tested.against the Ti t | e value of the content descripti
the other hand, a key phrase specified with the Keywor d element in the same DS may be matche

multipl
match
not all

The P
descri
browsi
broadd
progra
where

hted in

form, an application may use some form of case-insensitivé-stfing matching of the user preference

nt against the value of the appropriate element of a program_description. Matching date values,
and, may require numerical comparison operations.

rther that a filtering or search application may test a‘single component of the User Pr ef er enc|
one or more components of the content description. For example, a Titl e element

e textual components of content descriptions, such as the title, abstract or others. The {
ng methodology is non-normative and depends on the user's search or filtering application; ho
choices make sense.

ref erenceCondi ti on elementCof the Fi |l t eri ngAndSear chPr ef erences DS can be u
be a time or place or a timesand place combination that can be associated with a particular
ng, filtering and search preferences. For example, a user may have preferences for d
ast sports programs during different seasons of the year. Similarly, a user may have prefere
ms in English language when the user is traveling in Japan. The following example highlights th
the user’s stated genre preferences apply every day during primetime hours (8PM to 11PM).

on the

es DS
of the
on. On
d with
pecific
wever,

sed to
set of
fferent
hce for
e case

<User
<

Pref erences>
Fi | t eri ngAndSear chPr ef erences>
<O assid-i'cati onPref erences>
<CGenre href="urn: npeg: npeg7: cs: GenreCS: 2001: 2. 1. 2">
<Nane>Comedy</ Name>
</ Genre>

</ClassificationPreferences>

</

<Pr ef erenceCondi ti on>
<Ti me recurrence="daily">
<Ti mePoi nt >T20: 00+01: 00</ Ti nePoi nt >
<Dur at i on>PT3H</ Dur ati on>
</ Ti ne>
</ Pr ef erenceCondi ti on>
Fi |l t eri ngAndSear chPr ef erences>

</ User Pr ef erences>

In the next example, the preferences of a user who is interested in a yearly recurring basketball tournament
(lasting one week) can be given by the following Pr ef er enceCondi ti on instance.
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<UserPreferences>
<FilteringAndSearchPreferences>
<ClassificationPreferences>
<Genre href="urn:mpeg:mpeg7:cs:GenreCS:2001:1.6.9">
<Name>Basketball</Name>
</Genre>
</ClassificationPreferences>
<PreferenceCondition>
<Time recurrence="annually" numOfRecurrences="5">
<TimePoint>2001-03-28T8:00</TimePoint>
<Duration>P7D</Duration>
</Time>
</PreferenceCondition>
< riLLELngAHUDEdLLHELeLeLeHLeb
</UsdrPreferences>

3.13.2]4 CreationPreferences DS

3.13.2{4.1 CreationPreferences DS examples

The CreationPreferences DS can be used to specify the user's preferredicontent titles, crpators,
creatign dates and places, keywords or a creation tool. In the following example, the user is expiessing
prefergnce for content that is created between the years 1995 and 2000 (18257days) and describes pr¢ferred
actors|or actresses, each with a relative preferencevalue attribute. Thé keywords "internet" and|"world
wide web" indicate a preference for content dealing with those topics in particular.

<UseyPreferences>
<FilteringAndSearchPreferences>
<CreationPreferences>
<Creator preferenceValue="18">
<Role href="urn:mpeg:mpeg7:cssRoleCS:2001:ACTOR"/>
<Agent xsi:type="PersonType'>
<Name>
<GivenName>Meg</GivenName>
<FamilyName>Ryan</FamilyName>
</Name>
</Agent>
</Creator>
<Creator preferenceValue="19">
<Role href="ugn:mpeg:mpeg7:cs:RoleCS:2001:ACTOR" />
<Agent xsi:type="PersonType">
<Name>
<GivenName>Cameron</GivenName>
<FamilyName>Diaz</FamilyName>
< fName>
</LAgent>
</Cxeator>
<greator preferenceValue="20">
<Role href="urn:mpeg:mpeg7:cs:RoleCS:2001:ACTOR"/>
<Agent xsi:type="PersonType">

<Name>
CixzanNama>Ho vy n ClixzanNama
<FamilyName>Ford</FamilyName>
</Name>
</Agent>
</Creator>

<Keyword>internet</Keyword>

<Keyword>world wide web</Keyword>

<DatePeriod>
<TimePoint>1995-01-01</TimePoint>
<Duration>P1825D</Duration>

</DatePeriod>

</CreationPreferences>
</FilteringAndSearchPreferences>
</UserPreferences>
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The following example indicates a preference for a particular actor, playing a particular character.

<User Pref erences>
<Fi |l t eri ngAndSear chPr ef er ences>
<CreationPreferences>
<Cr eat or >
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: ACTCR'/ >
<Agent xsi:type="PersonType">
<Name>
<G venName>d i nt </ G venNane>
<Fam | yNane>East wood</ Fami | yNane>
</ Nanme>
</ Agert -
<Char act er >
<G venName>Dirty Harry</ G venNane>
</ Char act er >
</ Creator>
</ Creati onPreferences>
<[|FilteringAndSear chPreferences>
</ Usgr Pr ef erences>

3.13.2|5 ClassificationPreferences DS

3.13.2|5.1 ClassificationPreferences DS examples

The Cllassi fi cati onPref erences DS can be used to specify the_user's preferred language or a favorite
genre |(e.g., "science-fiction movies", "business news" or "pop-music") or preferred country of origih (e.g.
music [from France). In the following example, the user prefers news programs with closed captions in
English, when he/she is in Japan. In this example, the user also prefers movies that are spoken in English
and have been reviewed by Roger Ebert and rated at 10/(where 10 is the best rating) and have a |PG-13
parentgl rating label according to the MPAA (Motion Picture Association of America) rating scheme. Nlultiple
instanfiations of Cl assi fi cati onPref er ences canbe ranked by the application according to the [values
of theif individual pr ef er enceVal ue attributes,

<User|Pr ef erences al | owAut onati cUpdate="fal se">
<KFi | t eri ngAndSear chPr ef er ences>
<C assificationPreferenees preferenceVval ue="10">
<LanguageFor mat >cl osedCapt i ons</ LanguageFor mat >
<Capt i onLanguagesen</ Capt i onLanguage>
<Genre href="ygrn: npeg: npeg7: cs: GenreCS: 2001: 1. 3. 1" >
<Nane>Dai{ y news</ Nane>
</ Genr e>
</ C assi ficationPreferences>
<C assi fi_catii onPref erences preferenceVal ue="12">
<Language>en</ Language>
<Géare href="urn: npeg: npeg7: cs: Genr eCS; 2001: 8" >
<Name>Mbvi es</ Name>
</ Genr e>
<Revi ew>
<Rating>
<Rat i ngVal ue>10</ Rat i ngVal ue>
<Rat i ngSchenme best="10" worst="1" style="higherBetter"/>
</ Rati ng>
<Revi ewer xsi:type="PersonType">
<Nane>
<Fam | yNane>Ebert </ Fam | yNane>
<G venNanme>Roger </ G venNane>
</ Name>
</ Revi ewer >
</ Revi ew>
<Par ent al Gui dance>
<Par ent al Rati ng

hr ef =" ur n: npeg: npeg7: cs: MPAAPar ent al Rati ngCS: 2001: PG 13" >
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<Nane>PG- 13</ Nane>
</ Par ent al Rati ng>
<Regi on>us</ Regi on>
</ Par ent al Gui dance>
</ Cl assificationPreferences>
<Pr ef erenceCondi ti on>
<Pl ace>
<Name xm : | ang="en" >Japan</ Name>
<Regi on>j p</ Regi on>
</ Pl ace>
</ Pr ef er enceCondi ti on>
</ FilteringAndSear chPreferences>
</ User Pr ef er ences>

3.13.2|6 SourcePreferences DS

3.13.2|6.1 SourcePreferences DS examples

The Sour cePr ef er ences DS can be used to specify preference for sources of the content, e.g. terrestrial
versug satellite. If the user has access to broadcast only, the user may not be interested’in program offerings
from the satellite channels. In the following example, the user has a preference for "Star Trek" programs, and
conterft that is available from terrestrial broadcast on the day of May 23, 2000{ The user has a particular
preferg¢nce for programs from BBC 1 and prefers content provided by the BBC in' general. Such a desgription
is useful in creating personalized electronic program guides.

<User|Pr ef er ences>
<ki | t eri ngAndSear chPr ef er ences>
<Creati onPref erences>
<Title xm :lang="en" type="original">Star Trek</Title>
</ Creati onPr ef erences>
<Sour cePr ef er ences>
<Di ssem nat i onFor mat
hr ef 4" ur n: npeg: npeg7: cs: Di ssem nati onFoknmat CS: 2001: 1" >
<Nanme>Terrestri al </ Nane>
</ Di sseni nati onFor mat >
<Di ssem nati onSour ce>BBCt1</ Di ssem nati onSour ce>
<Di ssem nat i onDat e>
<Ti nePoi nt >2000- 05-"23</ Ti nePoi nt >
</ Di sseni nati onDat €=
<Di ssem nat or >
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: PUBLI SHER'/ >
<Agent xsi Itype="Or gani zati onType><Nane>BBC</ Nane></ Agent >
</ Di ssem nator >
</ Sour cePr ef(erences>
<[|FilteringAndSearchPreferences>
</ Usgr Pr ef er ences>

The Mpdi aFermat DS can be used to describe user's preference for desired media formats, which may be
dictatdd, in.some cases, by the resources available to the user. In the following example, the user| has a
prefergnce’for MPEG format and widescreen aspect ratio (2.35:1) for video, and a preference for DTS, for
the audio coding format. The user's second preference is for full screen (1.33:1) aspect ratio for video, and
Dolby AC-3 for the audio coding format.

<User Pref erences al | owAut omat i cUpdat e="f al se" >
<Fi |l t eri ngAndSear chPr ef er ences>
<Sour cePr ef er ences>
<Medi aFor mat pref erenceVal ue="15">

<Cont ent href="urn: npeg: npeg7: cs: Cont ent CS: 2001: 2" >
<Nane>audi ovi sual </ Name>

</ Cont ent >

<Fi | eFormat href ="urn: npeg: npeg7: cs: Fi | eFor mat CS: 2001: 3" >
<Nanme>npg</ Name>

</ Fi | eFor mat >

<Vi sual Codi ng>
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<Frane aspectRati o="2.35"/>
</ Vi sual Codi ng>
<Audi oCodi ng>
<Format href ="urn: npeg: npeg7: cs: Audi oCodi ngFor mat CS: 2001: 2" >
<Nane>DTS</ Nanme>
</ For mat >
</ Audi oCodi ng>
</ Medi aFor mat >
<Medi aFor mat pref erenceVal ue="12">
<Cont ent href="urn: npeg: npeg7: cs: Cont ent CS: 2001: 2" >
<Nane>audi ovi sual </ Name>
</ Cont ent >
<Fi | eFormat href ="urn: npeg: npeg7: cs: Fi | eFor mat CS: 2001: 3" >
<Nane>npg</ Nane>
</ Fi | eFor mat >
<Vi sual Codi ng>
<Frane aspectRatio="1.33"/>
</ Vi sual Codi ng>
<Audi oCodi ng>
<Format href="urn: npeg: npeg7: cs: Audi oCodi ngForyat'CS: 2001: 1"[>
<Nane>AC- 3</ Nane>
</ For mat >
</ Audi oCodi ng>
</ Medi aFor mat >
</ Sour cePr ef er ences>
<[|FilteringAndSearchPreferences>
</ User Pr ef erences>

3.13.2|7 BrowsingPreferences DS

3.13.2|7.1 BrowsingPreferences DS examples

The HBrowsi ngPreferences DS and its main_part, the SummaryPref erences DS, are coptainer
prefergnce components that group individual preferénce components.

The fallowing is a simple example of a User Rk ef er ences description with Br owsi ngPr ef er ences that
apply only during a particular period of time,dn Seoul, and only for content matching the "Daily news"|genre.
Also, the user wishes to keep the information in the Userl dentifier and Browsi ngPrefergnces
privatd as indicated by the protected attribute.

<User|Pr ef er ences al | owAutomat i cUpdat e="f al se" >
<Userldentifier protected="true">
<Name xm : | ang=s"en" >Yoon</ Nane>
<[|Userldentifiers
<Br owsi ngPr ef erences protected="true">
<Sunmar yRr ef er ences>
<I-» Sunmary preference elenents -->
</ Summar yPr ef er ences>
<Pr<efier enceCondi ti on>
<Pl ace><Name xm : | ang="en" >Seoul </ Nane></ Pl ace>
<Ti me recurrence="daily">
<Ti mePoi nt >121: 00+09: 00<7 TT nePoI nt >
<Dur at i on>PT1H</ Dur ati on>
</ Ti me>
<Genre href="urn: npeg: npeg7: cs: GenreCS: 2001: 1. 3. 1" >
<Nane>Dai | y news</ Name>
</ Genr e>
</ PreferenceCondi ti on>
</ Br owsi ngPr ef er ences>
</ User Pr ef erences>
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3.13.2.
3.13.2.

8 SummaryPreferences DS

8.1 SummaryPreferences DS examples

A simple example is given as follows, where the user is interested in viewing particular events in sports

progra

ms.

<User

Pr ef erences>

<Br owsi ngPr ef er ences>

<Sunmar yPr ef er ences>
<Sunmar yType>keyThenes</ Sumar yType>
<Sunmar y Thene>Fr ee- ki cks</ Sumrar yTheme>
<Summar y Theme>Coal s</ Sunmar y Thene>

</ Summar yPr ef er ences>

</ Brews+rgPReferences
</ User Pr ef erences>
A usell may prefer a key-frame summary containing a limited number of key frames over @-video highlight
summary during a usage mode with low-bandwidth mobile connection to a media serveb~Similarly, |a user
may pfefer audio skims of a particular duration as he/she receives the information in his/her car. An example
where|a user prefers to visualize summaries based on key video clips with a duration between 5 @and 10
minutgs while in the office, but prefers a visualization based on a limited number of key frames (less tHan 50)
while gn the train or in the car, is as follows.
<User|Pref erences al | owAut omat i cUpdat e="f al se" >

<Userldentifier protected="true">

<Name xm : I ang="en">M ke</ Nane>
<[Userldentifier>

<Br owsi ngPr ef erences protected="true">

<

<Sunmar yPr ef er ences>
<Sumar yType>keyVi deod i ps</ SummaryType>
<M nSumar yDur at i on>PT5M</ M nSumgaryDur at i on>
<MaxSunmar yDur at i on>PT10M</ MaxSunmmrar yDur at i on>
</ Summar yPr ef er ences>
<PreferenceConditi on>

<Pl ace>
<Narme xm : I ang="en">&¥fi ce</ Name>
</ Pl ace>

<Ti me recurrence="daily">
<Ti mePoi nt >T08; 00+01: 00</ Ti nePoi nt >
<Dur at i on>PT8H</ Dur ati on>
</ Ti ne>
</ Pr ef erenceCondi ti on>
Br owsi ngPr ef er ences>

<Br owsi ngPr ef erlences protected="true">

<Sunmar yPr'efler ences>

<Sunmar yJype>keyFr anes</ Sunmar yType>
<MaxXNumF KeyFr anes>50</ MaxNun®X KeyFr ames>

</ Sutmar yPr ef er ences>

<PreferenceConditi on>

</

<Pl ace>
<Nanme xmd -1 nng—"nn" >Train</ Nanme>
</ Pl ace>

</ Pr ef er enceCondi ti on>
<Pr ef erenceCondi ti on>

<Pl ace>
<Nane xm : | ang="en" >Car </ Nane>
</ Pl ace>

</ Pr ef erenceCondi ti on>
Br owsi ngPr ef er ences>

</ User Pr ef er ences>
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Usage History

Usage History tools are used to describe usage history information gathered over extended periods of time.
The collected usage history provides a list of the actions carried out by a user during an observation period
on multimedia content, and can subsequently be used for personalized searching, filtering and browsing or
making recommendations to a user.

3.13.3.

3.13.3.

1 UsageHistory DS
1.1 UsageHistory DS examples

The following is an example of a usage history description for user "John Doe," who desires to keep the
identifier part of this description private, and allows tracking of his consumption habits. The description
contains user actions of type "PlayStream", and the description of the first user action identifies the

multi

edia content subject to the action

<Mpeg

<[

<

</ Mp¢

7>
Description xsi:type="UserDescriptionType">
<UsageHi story all owCol | ecti on="true">
<Userldentifier protected="true">
<Nanme>John Doe</ Name>
</ Userldentifier>
<User Acti onHi st ory>
<l-- User action history description -->
<User Act i onLi st >
<Acti onType
hr ef =" ur n: npeg: npeg7: cs: Acti onTypeCSr2001: 1. 2" >
<Nane>Pl aySt r eanx/ Nane>
</ Acti onType>
<User Act i on>
<Prograni dentifier>
urn: nycontent: av: 01- pmf- 100900
</ Program dentifier>
</ User Acti on>
<l-- More user actions*->
</ User Acti onHi st ory>
</ UsageHi st ory>
Descri ption>
g7>

3.13.3
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1.2 UsageHistory DS extraction

eral, UsageHistory descriptions can be constructed automatically, based on the actions that u
edia content have carried out over specified periods of time. Such a UsageHistory description
icted by simply logging the interaction of a user with a multimedia system and the actions of th
spect to the multimedia content.

ample, an interactive TV device may keep track of the TV programs that a user watches, an
(such as~viewing, pausing, rewinding) the user performs at what time. An examplg
logically\ordered log of user actions is illustrated in Table 20. Each program in this log is assi

uniqus
progra

content dpqr'riln’rinn

Programldentifier to enable unambiguous referencing. This identifier, and other information ab
{such as the program title, can be obtained from electronic program guides and/or other sou

sers of
can be
e user

d what

of a
jned a
but the
rces of

Table 20 - Chronologically ordered list of user actions for 10/09/00.

Start Time |Duration Action Program Title Program Identifier
18:45:55 | 0:19:07 | PlayStream Monday Night Football 02-mnf-100900
18:48:01 N/A  |ClickThrough| Monday Night Football 02-mnf-100900
19:05:10 | 0:02:44 Pause Monday Night Football 02-mnf-100900
19:07:54 | 0:02:18 | PlayStream Monday Night Football 02-mnf-100900
19:10:12 | 0:00:08 FFWD Monday Night Football 02-mnf-100900
19:10:20 | 0:09:49 | PlayStream Monday Night Football 02-mnf-100900
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19:20:09 | 0:00:09 Rewind Monday Night Football 02-mnf-100900
19:32:23 | 0:27:39 | PlayStream Drew Carey Show 03-dcs-000084
19:55:13 | 0:05:44 Mute Drew Carey Show 03-dcs-000084
20:01:10 | 0:11:04 | PlayStream King of Queens 03-tkog-000046
20:12:28 | 0:04:56 | PlayStream Antiques Roadshow 08-ar-000123
20:17:30 | 0:08:28 | PlayStream King of Queens 03-tkog-000046
20:27:02 | 0:25:49 | PlayStream Antiques Roadshow 08-ar-000123
20:53:02 | 0:05:15 | PlayStream Tucker 03-tkr-000002
21:00:33 | 0:27:27 | PlayStream | Everybody Loves Raymond 03-elr-000074
21:12:35 | 0:03:51 Mute Everybody Loves Raymond 03-elr-000074
21:30:10 | 0:25:14 | PlayStream Becker 03-bec-000062
21:55:00 | 1:10:00 Record Family Law 04-flw-000048
21:55:44 N/A Off N/A N/A
23:04:10 N/A On N/A N/A
23:04:27 | 0:18:14 | PlayStream Channel 2 News 01-katu-100900:2300
23:24:01 | 0:08:15 | PlayStream KOIN 6 News at 11 01-koin-100900:2300
23:34:20 | 0:25:40 | PlayStream Late Show 06-IsdI-002321

1.3 UsageHistory DS use

eral, UsageHistory descriptions may be used directly for personalized searching, filterir
hg, or may be mapped to a description of the user's'preferences.

2 UserActionHistory DS

2.1 UserActionHistory DS examples
kample illustrates the use of the Gbservat i onPeri od element to describe the time interval
the accompanying user action history information was collected. The specified time intery

2PM PST on 10/09/2000 and 10/10/2000. The user would like to keep his identity protected, by
nd distribution of his user actionhistory to other parties.

g and

during
al can

se multiple discrete observation periods. In this case, the user's activities were observed bg¢tween

t does

<Mpeg

<[

7>
Descri ption xsi:type="UserDescriptionType">
<UsageHi st oryi*d="usage- hi st ory- 002" al | owCol | ecti on="true">
<Userl dentifier protected="true">
<Nane xm : |l ang="en">John Doe</ Name>
</ Userldentifier>
<User Acti onHi story id="useraction-history-001" protected="fal se">
<Qbservati onPeri od>
<Ti mePoi nt >2000- 10- 09T18: 00- 08: 00</ Ti mePoi nt >

<Dur at i on>PT6H</ Dur ati on>

</

</ Mpe

<GboservationPeriodsS
<Cbservati onPeri od>
<Ti mePoi nt >2000- 10- 10T18: 00- 08: 00</ Ti nePoi nt >
<Dur at i on>PT6H</ Dur ati on>
</ Gbservati onPeri od>
<User Acti onLi st >
<l-- user action list (sequence of user actions)
</ User Acti onLi st >
</ User Acti onHi st ory>
</ UsageHi st ory>
Descri ption>
g7>

>
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3.13.3.3 UserActionList DS

3.13.3.3.1 UserActionList DS examples

The following example depicts two instantiations of the User ActionList DS as part of the
UsageHi st ory, for "Record" and "PlayStream" actions. The example offers alternative representations of
user actions by instantiating a subset of the available set of description schemes. Specifically, more
comprehensive information is provided for the "Record" action, with each individual User Acti on
instantiated. For the "PlayStream" action, on the other hand, only the number of instances and the total
duration is provided, which reduces the size of the description significantly. The description scheme allows
differentiation between various types of actions, and provide the means for implementers to instantiate each
action type in a specific way.

<Moeg7>
<[DEScription Xsi.type= UserpDescriptionlype >
<UsageHi story i d="usage-hi story-003" allowCol |l ection="true">
<Userldentifier protected="true">
<Nane xm : | ang="en">John Doe</ Name>
</ Userldentifier>
<User Acti onHi story id="useraction-history-002" protecteds“fal se">
<Cbservati onPeri od>
<Ti mePoi nt >2000- 10- 09T18: 00- 08: 00</ Ti mePoi nt >
<Dur ati on>PT6H</ Dur at i on>
</ Cbservati onPeri od>
<User Acti onLi st nuntf | nst ances="2" total Dur\ati on="PT2H30M >
<Acti onType
hr ef =" ur n: npeg: npeg7: cs: Acti onTypeCsS: 2001: 1. 3" >
<Nane>Recor d</ Name>
</ Acti onType>
<User Acti on>
<l-- wuser action descriptijon -->
</ User Acti on>
<User Act i on>
<l-- user action descfiption -->
</ User Acti on>
</ User Acti onLi st >
<User Acti onLi st nunmOiI'nst ances="25" total Durati on="PT1H2M' >
<Acti onType
hr ef =" ur nApeg: npeg7: cs: Acti onTypeCS: 2001: 1. 2" >
<Name>PRl, aySt r eanx/ Nane>
</ Acti onType>
</ User Act i OnLi st >
</ User Acti anHi st ory>
</ UsageHi st ory=>
<[|Description>

</ Mpeg7>

3.13.3|/4 UserAction DS
3.13.3|4.2,'UserAction DS examples

The fottewingexample-highlights-instantiations-ef the-UserAct-onBSand-the-functionality provided by the
Act i onTi ne DS. Medi aTi e and Gener al Ti ne elements are different for user actions such as "Rewind,"
"FastForward" and "SlowMotion." For example, as shown in the example, a "FastForward" action that lasts
only a few seconds in terms of general time may actually correspond to several minutes in terms of the
media time base. Relying only on the general time to represent the time of occurrence and duration of an
action may lead to inconsistencies and ambiguity. Thus the proposed syntax supports representation of
Acti onTi e in terms of both media time and general time.

The Act i onDat al t emelement can be used in two main capacities: (i) to refer to a specific part of a content
description (such as the description of a segment that the user reviews in slow motion); and (ii) to provide a
reference to related content material through the RelatedMaterial element of the
Creat i onMet al nf or mat i on description scheme. In the first case, a usage history processor may, for
example, use these references to keep local copies of the content description relevant to an action. An
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example of the second functionality is illustrated below for the "ClickThrough" action, where a user follows a
URL that is defined as part of the Rel at edMat eri al DS.

<Moeg7>
<Description xsi:type="UserDescriptionType">
<UsageHi story id="usage-hi story-004" allowCollection="true">
<Userldentifier protected="true">
<Nane xm :|ang="en">John Doe</ Name>
</ Userldentifier>
<User Acti onHi story id="useraction-history-003" protected="fal se">
<Cbservati onPeri od>
<Ti mePoi nt >2000- 10- 09T18: 00- 08: 00</ Ti mePoi nt >
<Dur ati on>PT6H</ Dur at i on>
</ ChservationPeriod>
<Cbservati onPeri od>
<Ti mePoi nt >2000- 10- 10T18: 00- 08: 00</ Ti nePoi nt >
<Dur ati on>PT6H</ Dur at i on>
</ Cbservati onPeri od>
<User ActionLi st id="ua-1ist-003"
nunmCf | nst ances="2" total Durati on="PT2H30M >
<Acti onType
hr ef =" urn: npeg: npeg7: cs: Acti onTypeCS: 2004: 1. 3" >
<Nane>Recor d</ Name>
</ Acti onType>
<User Acti on>
<l-- user action description -->
</ User Acti on>
<User Act i on>
<l-- user action description)->
</ User Acti on>
</ User Acti onLi st >
<User Acti onLi st id="ua-Ilist-004"
numOf | nst ances="25" totalyburati on="PT7HO2M' >
<Acti onType
hr ef =" urn: npeg: npeg7: cs: Acti onTypeCS: 2001: 1. 2" >
<Nane>Pl ay St r ean</ Name>
</ Acti onType>
<User Act i on>
<Pr ogramixdentifi er>
ur n=yi dor g: nyi d: 01- mf - 100900
</ Pr.ogram denti fier>
</ User Aeti on>
<UserAct i on>
<Programl dentifier>
ur n: nyi dor g: nyi d: 02- mf - 100900
</ Program dentifier>
<Acti onDataltem
hr ef =" www. abc. conf cont ent / rmf / 100900/ mmf -
st regm xpis#segnent 145"/ >
</ User Acti on>
<!-- nore user actions . . . -->
</ User Acti onLi st >
<User Acti onLi st id="ua-Ilist-005"
nunmCf | nst ances="3" total Durati on="PT4M20S" >
<Acti onType
hr ef =" ur n: npeg: npeg7: cs: Acti onTypeCS: 2001: 1. 6" >
<Nane>Fast For war d</ Name>
</ Acti onType>
<User Acti on>
<Acti onTi ne>
<Medi aTi me>
<Medi aTi mePoi nt >
2000- 10-09T19: 10: 12
</ Medi aTi mePoi nt >
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<Medi aDur at i on>PT1M45S</ Medi aDur ati on>
</ Medi aTi ne>
<CGeneral Ti me>
<Ti nePoi nt >2000- 10- 09T19: 10: 12- 08: 00</ Ti nePoi nt >
<Dur at i on>PT8S</ Dur ati on>
</ Gener al Ti ne>
</ Acti onTi ne>
<Program dentifier>
ur n: nyi dor g: nyi d: 02- mf - 100900
</ Program dentifier>
<ActionDataltem
hr ef =" www. abc. contf cont ent/ mf / 100900/ nmf -
stream xm #comm break 17"/>
<JUser Action>
<User Act i on>
<Acti onTi me>
<Medi aTi nme>
<Medi aTi nePoi nt >
2000- 10-10T18: 16: 08
</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M35S</ Medi aDur at i ‘o>
</ Medi aTi ne>
<CGeneral Ti me>
<Ti nePoi nt >2000- 10- 10T18: 16: 08-.08: 00</ Ti nePoi nt >
<Dur ati on>PT7S</ Dur ati on>
</ Gener al Ti ne>
</ Acti onTi ne>
<Program dentifier>
ur n: nyi dor g: nyi d: 01- wnpj --101000
</ Program dentifier>
<ActionDataltem
hr ef 4" www. abc. conf cont ent/ news/ 101000/ wnpj» xnl #news-item 8"/ >
</ User Acti on>
<User Acti on>
<Acti onTi me>
<Medi aTi nme>
<Medi aTi nePoi nt >
2000- 10- 10T20: 05: 34
</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M</ Medi aDur at i on>
</y\Medi aTi me>
<Gener al Ti ne>
<Ti nePoi nt >2000- 10- 10T20: 05: 34- 08: 00</ Ti nePoi nt >
<Dur at i on>PT5S</ Dur ati on>
</ Gener al Ti ne>
</ Acti onTi ne>
<Prograni dentifier>
urn: nyi dorg: nyi d: 03-t ss-000063
</ Program dentifier>
<Acti onDat al tem href =" www. f ox. coml xm / t hat 70sshow 063/t $s-

063. xttHbreak—2"/
</ User Acti on>
</ User Act i onLi st >
<User Acti onLi st id="ua-Ilist-006" nuntfI|nstances="1">
<Acti onType
hr ef =" ur n: npeg: npeg7: cs: Acti onTypeCS: 2001: 3. 1" >
<Nanme>Cl i ckThr ough</ Nane>
</ ActionType>
<User Acti on>
<Acti onTi me>
<Gener al Ti ne>
<Ti mePoi nt >2000- 10- 09T18: 48: 01- 08: 00</ Ti nePoi nt >
</ General Ti me>
</ ActionTi me>
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<Program dentifier>
ur n: nyi dor g: nyi d: 02- mf - 100900
</ Program dentifier>
<ActionDataltem
hr ef =" www. abc. coni cont ent / mf/ 100900/ rmf -
stream xm #rel _nedia_12"/>
</ User Acti on>
</ User Acti onLi st >
</ User Acti onHi story>
</ UsageHi st ory>
</ Descri ption>

</ Mpeg7>

4 V|sual tools
4.1 Basic visual tools

4.1.1 | Grid layout

The gfid layout is a splitting of the image into a set of rectangular regions, so thatyeach region ¢an be
descrilbed separately. Each region of the grid can be described in terms of other desériptors such ag color,
texturg, or structure.

4.1.1.1 DDL instantiation examples
In the following example, Color layout are instanciated and assigned at (0;4)and (1, 0).

<GidLayout nunOf Part X="2" nunOf partY="2" descri pt or'Mask="0110" >
<||--instance at (0 1) -->
<Descriptor xsi:type="Col orLayout Type” >

<YDCCoef f >50</ YDCCoef f >

<ChDCCoef f >34</ CbDCCoef f >

<Cr DCCoef f >30</ Cr DCCoef f >

<YACCoef f5>16 12 15 12 17</ YACCoef 5>

<CbhACCoef f 2>12 17</ CbACCoef f 2>

<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>

</[|Descri pt or >

<||--instance at (1 0) -->

<DPescri ptor xsi:type="Col orlayout Type”>

<YDCCoef f >48</ YDCCoef f.>

<ChDCCoef f >34</ ChDCCoef f >

<Cr DCCoef f >32</ Cr DCCoef f >

<YACCoef f 5>12 10 ‘13 9 10</ YACCoef f 5>

<CbACCoef f 2>144 15</ CbACCoef f 2>

<Cr ACCoef f 2>16:*12</ Cr ACCoef f 2>
</[Descri pt or >

</ GrijdLayout >

4.1.1.2 Conditions of Usage

Each fegiorn’ of the grid can be described in terms of other descriptors. Therefore, limitation apd the
extracfion/matching procedures of this descriptor are followed the selected descriptor for each region.

4.1.2 Visual time series

The VisualTimeSeries describes a temporal series of visual descriptors in a video segment and provides
image to video-frame matching and video-frames to video-frames matching functionalities. Two types of
VisualTimeSeries are available: RegularVisualTimeSeries and IrregularVisualTimeSeries. These are useful
in particular to build descriptors that contain a time series of descriptors. Each of them basically consists of a
series of visual descriptors and temporal intervals between them as illustrated in Figure 66. They correspond
to the following two cases:

a. Descriptors locate regularly (with constant intervals) within a given time span.
b. Descriptors locate irregularly (with various intervals) within a given time span.
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For the case a, specifying the temporal interval can be saved by means of introducing its default value. For
the case b, the temporal interval can be associated with a descriptor by means of describing the series of
(descriptor, time info.) pairs. However, it is apparently redundant for the case a. Therefore, separate tools are
provided.

— A

(1) RegularVisualTimeSeries
RegularVisualTimeSeries is appropriate to describe the time series in that visual descriptors locate re|

within

complexity.

(2) Irre

IrregulprTimeSeries is appropriate to describe the time series‘in that visual descriptors locate irre
within p given time span. This enables an efficient representation for the application that has the requi
of narmow transmission bandwidth or low storage capability,

4.1.2.1

4.1.2.1

The e
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Figure 66 - Overview of the Visual Time Series.

a given time span. This enables a simple representation for\the application that requirg

gularVisualTimeSeries

Feature extraction

.1 Regular visual time series

traction method of each descriptor should follows in the one of the assigned descriptor. Descrif
ualTimeSeries are extracted with the.specified constant interval by starting on the specified tim
The offset is illustrated as “10” in Eigure 66. The constant interval between the descriptors is sp
Fimelncr field in the RegularVistualTimeSeries.

.2 Irregular visual time-'series

traction method of each descriptor should follows in the one of the assigned descriptor. The exf]
s consists of two steps:

Step 1: Extraction of the descriptor with fixed interval,
Step 2: Adaptive sub-sampling of the derived descriptors
67 illustrates these processes.
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I:irJnn: 67 - Extraction method of a series of rlncr‘rilntnrc

st step is the repetition of the descriptor extraction process. Descriptors in the VisualTimeSer
ed with the specified constant interval by starting on the specified time point offset.’ [The o
te as “I0” in Figure 1. The constant interval between the descriptors is specified at the Timelncr
pgularVisualTimeSeries. The derived series of descriptors will be sub-sampled as_follows. T
ptor is selected as a reference descriptor, and the following process is applied from the §
ptors. The derived descriptor is compared with its previous reference descriptor. If the differg
than threshold Th, the descriptor is set as a new reference descriptor. The.time interval is deri
mber of merged descriptors. The collection of the descriptors selected as‘the reference descript
scription of the irregular visual time series, which is the adaptive sub-sampled series of the des
68 shows the flow chart of the extraction of the time interval.

Extracted Destriptors
D[i] (i=0,1,..., N-1)

v

d=D[0],t=1

d->Desriptor
t ->Interval

=+l

Figure 68 - Flow chart to extract time intervals.
Similarity matching
Mmilarity of the two deseriptor-values should be calculated as following the calculation method
scriptor-values is_.denoted as Dist.
.1 Regular.visual time series

.1.1 Jmage to sequence matching

=scr|ptor—value of the query |mage can be compared with each in the series easily. The di

es are
fset is
field in
ne first
econd
nce is
ved as
br form
Criptor.

of the

ptor assigned in the RegularVisualTimeSeries/IrregularVisualTimeSeries. Here, the distance bg¢tween

stance

derlved by selectlng the video frame whose dlstance is the minimum of all.

4.1.2.2.1.2 Sequence to sequence matching

can be

The similarity calculation method of two RegularVisualTimeSeries, the longer one RTS1 and the shorter one
RTS2 are defined as the following two cases:

(1) Two sets of series have the same value of Timelncr

(2) Two sets of series have different values of Timelncr

The most similar part of RTS1 to the RTS2 series can be derived by the clipped series whose distance is the
minimum of all.

(1) The same Ti nel ncr value
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When two sets of RegularVisualTimeSeries have the same value of Ti nel ncr, the similarity calculation
between them consists of the following two steps:

B Step 1: Candidate series clipping (clipping the longer RTS1 segment)

The candidate series whose length is equal to the shorter RTS2 is clipped out of the longer RTS1 so that
the number of descriptors in the candidate is as many as the shorter RTS2. Here, n denotes the number of
descriptors.

B Step 2: Similarity calculation between the RTS2 series and the clipped series

The

whefe Dist, denotes the distance between the I-th descriptors in the series.

Whole|of the RTS1 series are scanned on the first step. The clipping of the candidate series starts)fr
beginrling of the RTS1 series and continues to the end of the series by shifting a Timelncr step.

(2) Different Ti mel ncr values

On thqg other hand, when two sets of RegularVisualTimeSeries have different value of Timelncr, each
should be converted into a new IrregularVisualTimeSeries. The Timelncr value ofynéw IrregularTimg

is der

similanjty calculation method is the same as that presented in subclause 4.4.2:2.2 for comparison
IrregulprVisualTimeSeries that have the same Timelncr value.

4.1.2.4.2 Irregular visual time series

4.1.2.3.2.1 Image to sequence matching

The d
betwe
derive

4.1.2.3.2.2 Sequence to sequence matching
The si

1
2

The mpst similar part of ITS1 to the ITS2 series can be derived by the clipped series whose distance

minim
(1) Th

When
betwe

©180/1

distance between RTS2 and the clipped one can be defined as:

DD = ¥ Digt; / n
1=1

ived as the greatest common divisor between two values of the original series. In this cas

pscriptor-value of the query image can be compared with*each in the series easily. The di
én the image and each in the series is calculated as Dist. The most similar frame to the image
| by selecting the video frame whose distance is the-minimum of all.

Two sets of series have the same value of Timelncr
Two sets of series have different values of Timelncr

Im of all.
same Timelncr value

two sets of IrregularVisualTimeSeries have the same value of Timelncr, the similarity calg
én them consists-of the following two steps:

® Step_1tCandidate series clipping (clipping the longer ITS1 segment)

The candidate series is clipped from the ITS1 series. Figure 69 shows an overview of thi
Summing up interval values in the stored video from a start position pos until the sum is
where L denotes the total intervals of ITS2 series, performs clipping. Then, similarity is calq
between the ITS2 series and the clipped segment in the next step.

bm the

series
Series
e, the
of two

stance
can be

milarity calculation method of two RegularVisualTimeSeries, the longer one ITS1 and the shorfer one
ITS2 gre defined as the following two cases:

is the

ulation
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Figure 69 - Overview of video segment clipping.

® Step 2: Similarity calculation between the ITS2 series and the clipped series

In this step, the ITS2 series and the clipped series are compared.and series of distances |will be
calculated to derive the distance between them. Figure 70 shows-an overview of this step. The

distance Dist between two descriptors Di and dj should be ‘¢calCulated only on descriptor:

-value

change points (comparison points). Therefore, similarity calculations between two descriptors could

be reduced using IrregularVisualTimeSeries. Also intervals’in the series of distances are calg
between the change points.

Timelncr
([ r gVl I I
T T 1 17 1T 1T T 1 F T T T 1T 11 »
Time
ITs2 [ qo, 10 I di, A4 [a2, 2 |
f i f 1 « 1 Comparison
! points
Clipped Segment || D0, L0 |[\BL, L1 [[p2, L2 |
Di, dj: descriptor values
I P
v i v i | Li, 4: intervals
Series of distances || DiStd | EI | Dist2_| I;ZI | Dist4_|

Figure 70.-‘Qverview of similarity calculation between two IrregularVisualTimeSeries.

stance between two sets of IrregularVisualTimeSeries should be calculated as follows:

DD = 3 (Dist, x Dur,)/ L
=1

L = f}DurI
=1

ulated

Here, Dist, denotes the distance between descriptors on the I-th comparison point, Dur, denotes the I-th
interval following the I-th comparison point, m denote the number of comparison points and L denotes the
time length (total intervals) of the ITS2 series.

Whole of the ITS1 series are scanned on the first step. The clipping of the candidate series starts from the
beginning of the ITS1 series and continues to the end of the series by shifting a Timelncr step.

These two steps explained above are equivalent to the following C-like pseudo codes. Let the ITS2 series be
{(d(i), I(i)): i=0,1,...,1-1}}, where d denotes the descriptor value and | denotes the interval value, respectively.
The ITS1 series is denoted as {(D(j), L(j)): j=0,1, ..., J-1}.

double DistanceofSeries(d, I, I, D, L, JY{
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int i=j=0; double SUM=0; int len=0; int dur;

Descriptor des, Des,

int interval, Interval;

des=d(i), interval=I(i), Des=D(i), Interval=L(i)

do{
/I Select shorter oneto find a change point sequentially in temporal ascending order
dur=minimum(interval, Interval)

len=len+dur;
Sun+=Distance(des, Des); // Distance between two descriptors
if( (interval=interval-1)==0) {

i++;

if(i==1I) break; /I reached the end of the query

des=d(i); interval=I(i);

if( (Interval=Interval-1)==0){
i+
if(j==J) break; I/ reached the end of the clipped segment
Des=Des(j); Run=T(j);

}
} while( 1);
return SUm=Sum/ len;

(2) Different Timelncr values

On th¢ other hand, when two sets of IregularVisualTimeSeries have different values of Timelncr, each
series| should be converted into a new IrregularVisualTimeSeries.\The Timelncr value of twp new
IrregularVisualTimeSeries is derived as the greatest common diviser between two values of the ¢riginal
series]| In this case, the similarity calculation method is the same‘as‘that presented above for comparjson of
two IrregularVisualTimeSeries that have the same Timelncr value!

4.1.2.3 Conditions of usage
Selec]ion of RegularVisualTimeSeries and IrregularVisualTimeSeries

The disage depends on applications. The IrregularVisualTimeSeries has an advantage In the
transmjission/storage cost. This is appropriate’to” the application that has the requirement of harrow
transmjission bandwidth or low storage capability because it enables an efficient description. On the other
hand, the RegularVisualTimeSeries has a different advantage, which is in its easy handling capability} If two
temporal series of elemental visual descriptors have the regular structure (with the same constant time
intervdls), it is easy to calculate the ‘similarity between the temporal series since there are no needs to
consider about the difference of temporal positions. This is appropriate for a simple representation|to the
application that requires low complexity.

Approfpriate descriptor assigned to the VisualTimeSeries

The VisualTimeSeries (binary version) assumes that only the descriptor identifier and the descriptor|length
are th¢ common information of the series. Therefore, it is appropriate for descriptors of which the [size is
constant.

Timelpcr

The value of-Timelncr is recommended to be the same between the query series and the target [series,
because of.the lower complexity of similarity calculation and easy handling capability. For example| in the
case ¢f\ColorLayout descriptor, the following setting show superior performance in terms of r¢trieval
efficiency (accuracy vs description cost):

Timelncr is equal to 2 frames per second (every 0.5second), Th is equal to 3
Available image types

As VisualTimeSeries is a container of visual descripters, available image types (e.g. width, height, or color
quantizations) of this is following the ones of the contained descriptor.

Video length

According to length of a video, VisualTimeSeries has enough flexibility. The number of contained descriptors
is represented 32bit positive integer. Concerning a lower limitation of length, 1 frame image. Conserning a
upper limitation of length, practically no limitations. In case of NTSC video (29.97 frames per second) with
descripters binded on each frame, this is able to represent over 4-years-length video.
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4124

DDL instantiation examples

4.1.2.4.1 Regular visual time series

The description of a series of MyDescriptor located at 0.0s, 0.2s, 0.4s, 0.6s, 0.8s within a time span
[0.0s,1.0s] becomes:

<Regul ar Vi sual Ti neSeri es>
<Ti mel ncr >PT2N1OF</ Ti el ncr >
<Descri ptor xsi:type="Col or Layout Type” >

<YDCCoef f >50</ YDCCoef f >

<ChDCCoef f >34</ CbDCCoef f >

<Cr DCCoef f >30</ Cr DCCoef f >

<YACCoef f 5>16 12 15 12 17</ YACCoef f 5>

<
<[

<

ChACCoaff2512 17« ChACCoeff 2
A= ST = A e S\ — S e

<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>

Descri pt or >
Descri ptor xsi:type="Col or Layout Type” >

<YDCCoef f >48</ YDCCoef f >

<CbDCCoef f >34</ CbDCCoef f >

<Cr DCCoef f >32</ Cr DCCoef f >

<YACCoef f5>12 10 13 9 10</ YACCoef f 5>
<ChACCoef f 2>14 15</ CbACCoef f 2>

<Cr ACCoef f 2>16 12</ Cr ACCoef f 2>

Descri pt or >

</ Redqul ar Vi sual Ti neSeri es>

If the |

pcations of MyDescriptor are at 0.1s, 0.4s and 0.7s then the déscription becomes:

<Regul ar Vi sual Ti meSeri es of fset =" PTIN1OF” >

<
<[

<
<I

<

i mel ncr >PT3N1OF</ Ti el ncr >
Descri ptor xsi:type="Col or Layout Type” >

<YDCCoef f >50</ YDCCoef f >

<ChDCCoef f >34</ ChDCCoef f >

<Cr DCCoef f >30</ Cr DCCoef f >

<YACCoef f5>16 12 15 12 17</ YAGCoef f 5>
<CbACCoef f 2>12 17</ CbACCoef f 2>

<Cr ACCoef f 2>12 14</ Cr ACCoeff2>

Descri pt or >
Descri ptor xsi:type="Col ofLayout Type” >

<YDCCoef f >48</ YDCCoef f >

<CbDCCoef f >34</ CbhDCCoef f >

<Cr DCCoef f >32</ Cr\DCCoef f >

<YACCoef f 5>12 40-.13 9 10</ YACCoef f 5>
<CbACCoef f 2>14215</ CbACCoef f 2>

<Cr ACCoef f 2316 12</ Cr ACCoef f 2>

Descri pt ore>

</ Redul ar Ti neSer'i es>

4.1.24.

The d

[0.0s,1

Irregular visual time series

pscription of series of MyDescriptor located at 0.0s, 0.4s, 0.5s, 0.8s and 0.9
OsTbecomes:

s within a timT span

<lIrregul ar Vi sual Ti meSeri es>
<Ti mel ncr >PT1N1OF</ Ti el ncr >
<Descri ptor xsi:type="Col or Layout Type” >

<YDCCoef f >50</ YDCCoef f >

<ChDCCoef f >34</ CbDCCoef f >

<Cr DCCoef f >30</ Cr DCCoef f >

<YACCoef f 5>16 12 15 12 17</ YACCoef f 5>
<CbACCoef f 2>12 17</ CbACCoef f 2>

<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>

</ Descri pt or >
<I nterval >4</ I nterval >
<Descri ptor xsi:type="Col orLayout Type” >
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<YDCCoef f >46</ YDCCoef f >

<CbDCCoef f >34</ CbDCCoef f >

<Cr DCCoef f >30</ Cr DCCoef f >

<YACCoef f 5>16 12 15 12 17</ YACCoef f 5>
<CbACCoef f 2>12 17</ CbACCoef f 2>

<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>

</ Descri pt or >

<|

nt erval >1</ | nt erval >

<Descri ptor xsi:type="Col orLayout Type” >

<YDCCoef f >40</ YDCCoef f >

<CbDCCoef f >34</ CbDCCoef f >

<Cr DCCoef f >30</ Cr DCCoef f >

<YACCoef f5>16 12 15 12 17</ YACCoef f 5>

<
<|
<[

<
<|
<I

<CbhACCoeT T Z>TZ 17</ CbACCoel T 2>
<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>
Descri pt or >
nt erval >3</ I nterval >
Descri ptor xsi:type="Col or Layout Type” >
<YDCCoef f >48</ YDCCoef f >
<ChDCCoef f >34</ CbDCCoef f >
<Cr DCCoef f >32</ Cr DCCoef f >
<YACCoef f 5>12 10 13 9 10</ YACCoef f 5>
<ChACCoef f 2>14 15</ CbACCoef f 2>
<Cr ACCoef f 2>16 12</ Cr ACCoef f 2>
Descri pt or >
nt erval >1</ I nt erval >
Descri ptor xsi:type="Col or Layout Type” >
<YDCCoef f >48</ YDCCoef f >
<CbDCCoef f >34</ CbDCCoef f >
<Cr DCCoef f >32</ Cr DCCoef f >
<YACCoef f 5>15 11 13 9 8</ YACCoef f 5>
<CbACCoef f 2>14 15</ CbACCoef f 2>
<Cr ACCoef f 2>16 12</ Cr ACCoef f 2>
Descri pt or >
nt erval >1</ I nt erval >
egul ar Vi sual Ti neSeri es>

at the interval must be always specified for each descriptor in this tool.

The 2[D/3D Descriptor specifies a’structure which combines 2D Descriptors representing a visual featyre of a

ct seen from different\wiew angles. The descriptor forms a complete 3D view-based representgtion of

the object. Any 2D visual descriptor, such as for example contour-shape, region-shape, colour or textyre can

The fqg

provide

Feature extraction
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Figure
Interm

For ob

The p
matrix

where

faining typical views from the 3D object, the following approach is recommended:

71 - Different views of model “Bicycle-1.wrl”: Top: pri.,, sec. and~ter. View, B
ediate views 4, 5, 6 and 7

imary, secondary and tertiary viewing directions are determined, by the analysis of the cova

of the 3D object
1J T
C==7> (x-m)x-m)
N =
X m,
X=lYy m=ym,
Z m,

bttom:

riance

are theg coordinates of all volume elementsiand the mass center of the 3D object, respectively, and N is the
numbgr of volume elements. An Eigenvector analysis is now performed, where the Eigenvalues A1{\3 are
associpted with primary, secondary-and tertiary views, and the corresponding Eigenvectors p1-p3 ipdicate
the vigw directions:

4 0 O

-1 N
A=TCT-withy_{o0 2, o T=(p P, B)

0 0 A4
In the [case of a_Contour-based shape description, another 4 views are added addition to these3 views,with
the following directions to obtain an object coverage with most spatial distance:
View_4 45° between the Primary and the Secondary views
View_$ 45° between the Primary and the Tertiary views
View_ 45 between the Secondary and the T erttary views
View_7 45° between the Primary, the Secondary and the Tertiary views

Figure 72 shows the position of all generated views. For the similarity search by shape, only the hemisphere
y>0 needs to be considered. Respective views in other octants would only yield mirrored shapes of the 7
available views.
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Figurg

directjons in the first octant, Right: top view and view directions in the hemisphere. y>0.
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Each
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view ¢

This p

72 - Viewing directions onto the 3D object in the origin: Left: perspectiveQiew ang

case of other underlying descriptor, e.g. color or texture, arbitrary views are recommended, sing
ck view of an object may no longer yield identical descriptor values. An example of the arbitrary
vn on Figure 73. Arbitrary views can be used in the representation.of '3D objects contained
raphs and movie sequences, when obtaining views from the fixed directions is impract
Sible.

Figure 73 - The construction of a multi-view descriptor of a real 3D car.

Similarity matching

ng can be achieved by comparing a number of views of one object (A) to the same number of v
er object (B), using the matching procedure of the underlying Image Descriptor in the following

iews. Theoverall matching error is obtained by adding the underlying error measures of all p
bmbinations between A and B.

focedure can also be described by the Error Matrix E between Object A and B, where each

view

e front
views
within
cal or

ews of
vay:

iew from Ayis‘compared to each view from B, giving N? matching results where N is the number of

pssible

matrix

eleme

0t e, represents the ||ndprlvmn error measure hetween the k™ view of nhmr"r A and the [

iew of

object B. Fmdmg the overall matchlng error is similar to calculating the smallest trace of all possible column
changes of E.

As an

€,
€
&

example, the following 6 column changes and resulting traces are possible when using 3 views:

€2 G |lC1 G5 G |[Cr €y G |(C. €5 & |[€s & €, |[€5 &, &
e2,2 e2,3 ’ e2,l e2,3 e2,2 ’ e2,2 e2,1 e2,3 ’ eZ,Z e2,3 e2 10 2 3 eZ,l e2,2 ’ e2,3 eZ,Z e2,l
G2 83) (&1 &3 6;) (&2 &1 &3) (&2 &3 &)\ & &1 62)\&s & &

€1 1tezote53 €1 1tey3tes: €12teste33 e1tes3tes e13teytes e13tesotes
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The minimum of the 6 traces (sums) listed below the possible column-arranged error matrix represents the
overall matching error.

A second matching approach is to compare an unknown 2D view with the 3D object. Here the descriptor of
the unknown 2D view is compared to each view of the 3D object seperately and the minimum error
represents the similarity between unknown 2D view and 3D object.

4.1.3.3 Visible views

The multi-view descriptor contains a number of descriptors that represent an object from different views. It is
also nessesary to describe which of these views are actually visible from within the image or sequence of
images that the multi-view description object relates to. Figure 74 gives an example of a car object within a
photo-graph being described using the multi-view descriptor, and a visibility flag for each of the views. Figure
75 shows how the visible flags can affect the search results obtained from a multi-view search. Figure 75 (a)
showsra-search—usirg—a—sidevew-of-a—carwitheutusingthevisible Hags—t-finds—pictures—efearsywith a
similarn side views though they are not necessarily visible from the photo. If the person performing the search
wisheg to view only side views of cars it is not possible without the use of the visible view flag. Figure| 75 (b)
shows|the same search but this time the visible flags are being used. The results contain only side views of
cars.

Figurg 74 - An example of a multi-view)descriptor using shape including visible view informatioh

(b) Using the visible views flag the search returns only the required side views.

Figure 75 - Visible view flag usage.

4.1.3.4 DDL instantiation examples
In the following example, Contour shape descriptors are instanciated.

<Mul tipleView fixedVi ewsFl ag="true">
<l sVi si bl e>true</1sVisi bl e>
<Descriptor xsi:type="npeg7: Cont our Shape">... </ Descri ptor>
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<l sVi si bl e>f al se</ | sVi si bl e>

<Descriptor xsi:type="npeg7: Cont our Shape">... </ Descri ptor>

<l sVi si bl e>f al se</ | sVi si bl e>

<Descriptor xsi:type="npeg7: Cont our Shape">... </ Descri ptor>
</Mul tipleView

4.1.35 Conditions of use

When the multiple-view descriptor is used to describe an object within an image or movie frame it is
recomended that the descriptor be inserted into the MPEG 7 framework via the StillRegionDS.

i . i s/DSs
when felevant. The coordinate system is defined by a rdinate
systenp. One of the advantages using this descriptor is that MPEG-7 descriptions need not tocbe’miodified
even if the image size is changed or a part of the image is clipped. In this case, only the description| of the
mappipg from the original image to the edited image is required.

It supports two kinds of coordinate systems: “local” and “integrated” (Figure 76). Infay“local’ coofdinate
systenp, the coordinates used for the calculation of the description are mapped to/the coordinate $ystem
currenfly applicable. In an “integrated” coordinate system, each image (frame) ‘of 'e.g. a video may be
mappdd to different areas with respect to the first frame of a shot or video. So;-an integrated coofdinate
systenp can for instance be used to represent coordinates on a mosaic of a video shot.

Qrigin Xraxis

Origin X axis

a) “Local” coordinates b) “Integrated” coordinates

Figure 76 - “local’ and “integrated” coordinate system.

In the hormative syntax, IntegratedCoordinateSystem allows to specify an integrated coordinate system, and
LocalQoordinateSystem allows (fo,'specify a local one, when it is different from the default local coofdinate
systenp. The default local coordinate system is the pixel based coordinate system whose origin is placed at
the top left corner of the image and whose first and the second axis are aligned to the horizontal respgctively
vertical boarder of the image with increasing indixes to the right respectively bottom of the image. Thus a
LocalGQoordinateSystem-provides the possibility to map a default local coordinate system which was ysed to
compyte visual descriptors to the coordinate system of the current image or video transmitted or rendered.
By referencing this mapping, the visual descriptors do not have to be recomputed even though €lg. the
format| of the“current image or video has changed. The specification of the local coordinate system is
applicgble forrimages or video. If additionally an Integrated coordinate system is additionally specifigd, the
mappipg‘applies to the coordinate system of the first frame.

4.1.4.1 DDL instantiation examples

Figure 77 depicts an example of the definition of the local coordinate system. In this example, the current
image (right-image) is generated by scaling of the original image (left-image). This coordinate system is
defined by the sets of CurrentPixel and SrcPixel, which specifies the mapping between the current image
and the original image. The advantage of the use of this description is explained in “Condition of use”.
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Transmitted Information

Src Coordinate System X Descriptor (240,170) wrt

Src Coord. System

v

Mapping to target Coord. System
in the Spatial 2D CS descriptor

Media Adaptation for
transmission:
downscaing of the image

Figurg 77 - Coordinate changes by scaling of an image: original descfiptor in the src coondinate
systern and its mapping into the target coordinate system (in this example both pixel based).
<Spat|i al 2DCoor di nat eSystem " xRepr="16" yRepr="16" /XSrcSi ze="384" ySrcSi ze="256"
i d="9CSNewl ngl" >
<llocal Coor di nat eSyst em nane="Pi xel Coor ds" >
<Current Pi xel >0 0</ Current Pi xel >
<SrcPi xel >0 0</ SrcPi xel >
<Current Pi xel >150 100</ Curr ent Pi xel.>
<Sr cPi xel >300 200</ Sr cPi xel >
</[Local Coor di nat eSyst en»
</ Spdt i al 2DCoor di nat eSyst enw
Figure| 78 depicts the integrated coordinate”system defined for the segment of the sport sequence. The
integrdted corrdinate system is defined by the sets of motion parameters, which specify the motion from the
first imfage. The temporal spacing of the motion parameter description can be arbitrary. In this examgle, the
motior|] parameters at the frame #8_and at the frame #16 are described. The advantage of the use|of this
description is also explained in 4.1.4.2.
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frame #16

QQ)’ ’
- o)
Integrated Coordinate System <’,)

Figurg 78 - Example of an integrated coordinate system: the integrated c/@dinate system is defined
by the sets of translational motion parameters.
O

<Spatjial2DCoordinateSystem xRepr="16" yRepr="16"> CSQa,
<|-- LocalCoordinateSystem is omitted -->
<|-- (default local coordinate sytem is used) ig?
<IntegratedCoordinateSystem modelType="translational"
x0rigin="0.0" yOrigin="0.0">

<!-- description of the frame #8 --> Q

<TimeIncr> ... </TimelIncr> <!-- &a§§gedia1nchuration -——>
<MotionParams>120.0</MotionParamsx)
<MotionParams>32.0</MotionParams>

<!-- description of the fram 6 ——>

<TimeIncr> ... </TimeIncr> -- see MedialIncrDuration -->

<MotionParams>243.0</Motrquarams>
<MotionParams>61.0</Moti0¥ arams>
<!-- description of ob@?r frames follows -->

< IntegratedCoordinaﬁigystem>
</Spgtial2bCoordinateSystem>

e
€ Spatial2DCoordinateSystem description can be referenced in Ds/DSs instaTtiating

As mentioned above.t
coordinates. Thi rence is optional, driven by a 1-bit flag in all the relevant Ds/DSs. If the Spafial 2D
Coordinate %ﬂ is not referenced, all relevant Ds/DSs have embedded all the data they need to bg used

4.1.4.2 Conditionsg)

in mogt us sic cases. If it is referenced, further advanced functionalities and advantages are pdssible.
We d S%ﬁ below these advantages and functionalities, and the cases in which we recommegnd to
refereLﬁq e Spatial 2D Coordinates System.

B Flexibility with respect to the media format which is described

For the so called universal multimedia access applications (UMA) the multimedia content has to be adapted
to the user device or to different bandwidth conditions. In these contexts, resizing and cropping of the visual
content are common adaptation mechanisms, beside several others. The resizing is depicted in Figure 77.
These operations affect visual descriptors which specify coordinates based on one of the following
coordinate systems:

- Normalized coordinates: the coordinate specification is normalized to the image size.

- Pixel coordinates: the coordinates refer to the pixel position within an image or frame, the origin lying in
the upper left corner.

After applying a resize operation, the coordinates in a normalized coordinate system maintain valid while the
ones in a pixel-based coordinate system are not correct anymore. In the case of the cropping operation,
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Ds/DSs making use of any of these coordinate systems have to be recomputed. So in the majority of the
cases the spatial descriptions which are assuming one of these implicit coordinate systems have to be
recomputed to stay valid with respect to the transmitted data.

If we specify a coordinate system which relates the spatial description to the image or video delivered (e.g.
see Figure 77), only the coordinate system has to be changed. The remaining description stays the same,
and always uses the original pixel or normalized coordinates (src coordinate system in Figure 77). These
coordinates are mapped to the pixel coordinates of the modified image or video (current coordinate system
in Figure 77). For retrieval the mapping does not have to be applied. The descriptor with respect to the src
coordinate system can be used as it would be the case for the original image without the spatial 2D
coordinate system. In the example of Figure 77 the resizing of the image can be described by the following
spatial 2D coordinate system.

B Generalized approach to global motion

When Jthere is a global motion in a scene, which has been calculated as a sequence of parametric motion
paramgters, referencing the Spatial2DCoordinateSystem allows storing this information~ usirjg the
IntegrgtedCoordinateSystem element. All Ds/DSs referencing the Spatial2DcoordinateSystem can aiccess
the glgbal motion information.

Then, p 1-bit flag in each D/DS referencing the Spatial2DcoordinateSystem specifies whiether the coofdinate
values| are given with respect to the local coordinate system, or with respect to the ntegrated one. This bit
should be chosen depending on the targeted application. It allows coordinate values to be access¢d in a
form, which is directly useful for the application.

For ingtance, let us assume that an IntegratedCoordinateSystem has been defined for a segment of a sport
sequence where the camera is moving. Then, if the application wants to_gffer object hyperlinking, it is| useful
to direftly access the image-local coordinates of the object, as the cursorCoordinates are also knowr in the
image| On the contrary, if the application proposes similarity-based-retrieval taking into account|object
, it is useful to have direct access to the coordinates in the\Integrated CS, as they represent|object
behaviors independently from the movements of the camera.

4.1.5 | Temporal interpolation

4.1.5.

The algorithm CALC_INTERPOLATION gives an example of key points extraction method for varialle key
point intervals. It determines key points sequéftially based on the approximation error of interpolation
functigns.

Feature extraction

Igorithm, the interpolation is initialized with the first two points. The interpolation is then widgned to
one point at a time until the approximation error of the interpolation becomes larger than g given
threshpld. At that point a new key pointsis added and a new interpolation interval is started with the ngw key
point (starting point) and the immediately following point (ending point). This procedure is interated ¢ntil all
points |have been processed. When the interpolation models matches the variable values well, this algorithm
resulty in @ small number of long intervals. Conversely, when the match is poor, a large number of short
intervgls will result.

To describe the algorithm™ formally, define the following notation. Let d (>0) be the number of variables
(dimension) and denote the value of the j -th variable at time t by vt(j) (j=22,---,d). A series of time]{ points
is dengted by t(i=01---). For a (candidate) interpolation interval, the starting time (ending time) is denoted
by toker (top)- Let fD)

e e (t) (j =1,2,---,d) be a candidate of the j-th variable interpolation function.
This can'bé calculated using least squares. In this case, fti.j:m o (t) is calculated to minimize

bl MJ) _f0) (ti)‘z.

terarer
i=START START END

This calculation is easy because the function is the first or the second order polynomial. To evaluate the
derived candidate function, let T, be a threshold for the j -th variable and define error eV (j=12,---,d) as

(i) _ () (i)
V= max M"-19 . )

START<i<END
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e is the maximum approximation error of the j-th variable in the range Lorarr St St If eV < T,

holds for all j, f(’) (¢) is an acceptable candidate. However, another interpolation function in wider interval

may be found. To try to test this possibility, the interval is widened by incrementing END and a new function
is derived and tested. This procedure is repeated until a newly derived function does not meet the
acceptance condition. Then, the last candidate function is accepted and both edges of the interval are fixed
as key points.

The following are the steps of the algorithm.
CALC_INTERPOLATION:

1. (Initialization) Set tgr oy =ty, tenp =1, -

L)
2. (Irterpotationr Calculation) Catcutate  mterpoiation functions 7.« T =1,2,,d) . Least pquare
Lstart > END J
() () () — (D
esfimation can be used under conditions of S Usarr) =V, ftmr oo (LEND) = VLS

w
=

terpolation Evaluation) Compute the maximum approximation error ¢/) (j=1,2,----d)If there| exists

e'f? which is greater than the corresponding threshold, go to Step 4. Otherwise, gaio-Step 5.

4. (KpyPoint Insertion) Accept [/ (t) (j=12,---,d) as interpolation functions'and set g xr = fhenp_ -

LsTART sL END-1

)
=
S

crement and Termination) If ¢, is the end of the whole interval, terminate the procedure. Otherwise,
sel tzvp =tenps; @nd go to Step 2.

6. When the order of the interpolation function ff(s]T)ART .

the second order coefficient should be fixed to 0.

(¢) is two-and the number of the points [is two,

@ Key Point

Q)

START. >LEND
|

() |

O Data Point i f;
| - | (@)
9 VtEVD

tO T ZLS’TART """"" ZLENDfl ZLEND

Figurg 79 - Sequential key points selection and interpolation calculation method: If the efror of
£ _(1)is greater than the threshold, let vt(!) _ be a key point and accept /"’ (7). Othdrwise,

START YN START LEND-1

keep th.e_neMLﬂm.ctmnﬂﬁ,L,_(_L)_as_a_can.deaI&adejscaLd_thp old function f[(-f) M
START* END START L END-1

41.5.2 Decoding

In the following, the procedure to get a value of a temporal interpolation at a given time is explained. Let
NumOfKeyPoints be the number of key points and t, be the given time, Then, define TI[i]
(0<=i<NumOfKeyPoints) as an array of the key point time and V[i] (0<=i<NumOfKeyPoints) as an array of
the key point values in the description.

1. Find iy (0<=ip<NumOfKeyPoints-1) such that T[i]<=ty<=T[ip+1]. If there are two i, satisfying the
condition, choose the smaller one. If there does not exist i satisfying the condition, terminate the
procedure and return false value.
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2. According to the interpolation type of the interval Tlig]<=t<=T[ip+1], calculate the coefficient v, using
t,=Tlio], to=TI[io*1], fa=Vlio], fu=VI[ip+1] and a,=param based on the equations in Table 3 inISO/IEC 15938-
3.

3. Calculate f(ty) in the table and return the value.

4.1.5.3 DDL instantiation examples

In the following example, the position in 2D (x and y axes) is described by the Temporalinterpolation D,
which is used in the MotionTrajectory Descriptor. Since four key points are used in the example, four key
point positions and three interpolation functions for each axis are described. All the key points and the
interpolation functions are shown in the table. For the y-axis only the default functions (first order
polynomials) are used for the interpolation function, so the descriptions of type are omitted.

When TwoDimMotionTrajectory is defined as:

| <el enfent name="TwoDi m\bt i onTr aj ect ory" type="npeg7: Tenpor al | nt er pol ati onType" />

then the description can be given as:

<Twol)i m\bti onTraj ect ory>

<I|-- tine of 4 key points -->

<KeyTi mePoi nt >
<Medi aTi nePoi nt >T00: 00: 00: OF10</ Medi aTi nePoi nt >
<Medi aTi nePoi nt >T00: 00: 02: OF10</ Medi aTi nePoi nt >
<Medi aTi nePoi nt >T00: 00: 10: 5F10</ Medi aTi nePoi nt >
<Medi aTi nePoi nt >T00: 00: 15: 00F10</ Medi aTi nePoi nt>
</[|KeyTi nePoi nt >

<||-- X values of 4 key points -->

<lnt er pol ati onFuncti ons>

<KeyVal ue type="start Poi nt >118. 9</ Key¥Yalkue>

<KeyVal ue type="secondOrder" paran="2.1">102. 1</ KeyVal ue>
<KeyVal ue type="firstO der">82. 35</KeyVal ue>

<KeyVal ue type="secondOrder" param="0.2"”>85.5</ KeyVal ue>
</[I nterpol ati onFuncti ons>

<I|-- Y values of 4 key points --x

<lnt er pol ati onFuncti ons>

<KeyVal ue>210. 0</ KeyVal ue>

<KeyVal ue>220. 8</ KeyVal ue>

<KeyVal ue>228. 9</ KeyVahue>

<KeyVal ue>215. 1</ KeyVal ue>

<! nt er pol ati onFunct ions>

</ TwgDi nmiVbti onTr aj ect ory>

Table 21 - Key points.ahd interpolation functions used in this example. Red colored numbers, (which
are negcessary to.derive interpolation functions, can be found in the above description.

t 0.0 0.0<=t<=20 2.0 20<=t<=10.5 10.5 10.5 <=t <= 15.0 15.0
x  |111809)} x=2.1t-12.6t+118.9 | 102.1 | x=-2.3t+106.73 82.35 | x=0.2t°-4.4t+106.5 85.5
y |[24970 | y=5.4t+210.0 220.8 | y=0.95t+218.89 228.9 | y=3.07t+261.13 215.1
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Interpolation’
dirn 2 ()

240
220
200
180

Figure 80 - The MotionTrajectory described in this examplé:

When the interval between the key points is constant, then we can obtain a deseription as:

<Twoli m\bti onTraj ect ory>

<\thol el nt erval >
<Medi aDur at i on>PT15S</ Medi abDur ati on>
</Whol el nterval >

<I-- X values of 4 key points -->

<lInt er pol ati onFuncti ons>

<KeyVal ue type="start Poi nt >118. 9</ KeyVal ue>

<KeyVal ue type="secondOrder" paran=®2.1”>102. 1</ KeyVal ue>
<KeyVal ue type="firstOder">82. 35</ KeyVal ue>

<KeyVal ue type="secondOrder" pafan="0.2">85.5</ KeyVal ue>
</[I nterpol ati onFuncti ons>

<||-- Y values of 4 key points=>

<lnt er pol ati onFuncti ons>

<KeyVal ue>210. 0</ KeyVal Ge>

<KeyVal ue>220. 8</ KeyVal ue>

<KeyVal ue>228. 9</ KeyVval ue>

<KeyVal ue>215. 1</(KeyVal ue>

</[I nt er pol ati onFunct.i ons>

</ TwgDi niVbti onTr aj ector y>

4.2 (Color deseription tools
This slibclause.describes all the entities that describe visual features related to color.

4.2.1 | Color space

The feature is the color space that is To be used in other color based descriptions.
In the current description, the following color spaces are supported:

- RGB

-YCbCr

- HSV

- HMMD

- Linear transformation matrix with reference to R, G, B
- Monochrome
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4.2.1.1 DDL instantiation examples
Example 1: HMMD color space is defined by the Color space descriptor.

<Col or Space type = “HWD"/ >

Example 2: The Color space descriptor describes a linear matrix transformation between the components

(C1, C2, and C3) of an arbitrary color space and the components of the RGB color space.

C1
Cc2
C3 = ColorTransMat[2][0]*R + ColorTransMat[2][1]*G + ColorTransMat[2][2]*B.

Suppose the linear matrix (ColorTransMat) is specified as follows:

ColorTjransMat[0][0] = 0.299;
ColorTjransMat[0][1] = 0.587;
ColorTlransMat[0][2] = 0.144;

ransMat[1][0] = -0.169;
ransMat[1][1] = -0.331;
ransMat[1][2] = 0.5;
ransMat[2][0] = 0.5;
ransMat[2][1] = -0.419;
ransMat[2][2] = -0.081;

ColorTransMat[0][0]*R + ColorTransMat[0][1]*G + ColorTransMat[0][2]*B;
ColorTransMat[1][0]*R + ColorTransMat[1][1]*G + ColorTransMat[1][2]*B;

In this|matrix specification, each coefficient of the matrix is expressed a real humber between —1 ang 1. To
conveft the real number into a coded value (16 bit unsigned integer), the.following equation is used.
Vint = pr*2A14.
Therefore, coded values of the coefficients are
ColorTlransMat[0][0] coded = 4898;
ColorTjransMat[0][1]_coded = 9617;
ColorTransMat[0][2]_coded = 2359;
ColorTjransMat[1][0]_coded = —2769;
ColorTjransMat[1][1]_coded = —5424;
ColorTlransMat[1][2]_coded = 8192;
ColorTransMat[2][0] cogeq = 8192;
ColorTlransMat[2][1]_coded = —6865;
ColorTlransMat[2][2]_coded = —1328.
These|coeffiecients of the linear matrix ‘are described by the Color space descriptor as follows:
<Col dr Space type = “LinearMatri x”>
<Col or Tr ansMat >
4898 9617 2359 -2769 -5424 8192 8192 -6865 —1328
</|Col or Tr ansMat >
</ Col |or Space>
4.2.2 | Color gquantization
This descriptor defines the uniform quantization of a color space when the color space is quantized uniiformly

in all tille Color components to be quantized.

4.2.2.1 DDL instantiation examples

In the following example, a uniform quantization is described by color quantization descriptor in which each

of H, Diff, and Sum component of HMMD color space is uniformly quantized by 256 levels.

<Col or Quanti zati on>
<Component > H </ Conponent >
<NunX Bi ns> 256 </ Nun®X Bi ns>
<Conponent > Di ff </ Conponent >
<NunmCf Bi ns> 256 </ Nun®Of Bi ns>
<Conponent > Sum </ Conponent >
<NunmCf Bi ns> 256 </ Nun®O¥ Bi ns>

</ Col or Quanti zati on>
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4.2.2.2 Conditions of usage

Color quantization descriptor is used for describing a uniform color quantization of a color space specified in
the color space descriptor. Non-uniform color quantization is not supported by the current description. If the
defined color space is a linear matrix in the color space descriptor, any three arbitrary components are used
in the color quantization descriptor to define the number of bins. Each number of bins of the three arbitrary
components corresponds to that of C1, C2, and C3, respectively.

4.2.3 Dominant color
This descriptor specifies a set of dominant colors in any arbitrary shaped region.

It targets content-based retrieval for color, either for the whole image or for any arbitrary shaped region
(rectangular or irregular).

4.2.3.— Featureextraction

The dgminant color extraction algorithm takes as input a set of pixel color values (specified in the'RGB color
space]. It quantizes the color vectors in the image based on the Generalized Lloyd Algorithm (GLA).

The dpminant colors are extracted as a result of successive divisions of the color clusters’ with the GLA
algorithm in between each division and then merging of the color clusters. The detailed algorithm is
explained in the following.

Note dn the notation;

Each golor cluster center will be called the colorBin, and the number of Bins will be denoted as BinNum. So,
the inifial number of Bins will be denoted by the /nitBinNum, the final number of Bins will be dengted by
FinalBjnNum, etc. Also each color will have a unique index, called Index@fColor, and this indicates the Bin
that the color is associated to.

1. Convert the color in an input image from RGB space to CIE LUV space.
2. Set InitBinNum=1, FinalBinNum=8, and CurrentBinNum = InitBinNum (3 bits).
3. Apply the GLA algorithm to the set of CurrentBinNum color clusters.

e [assign each color to its cluster
for ( i=0; i<NumOfColors; i++ ) {
for ( j=0; j<CurrentBinNum; j++)
distance[j] = EuclideanDistance, (color{i],colorBin[j]);
IndexOfColorfi] = IndexOf (Minimtum (distance) );

}

o [calculate cluster centroid
for ( j=0; j<CurrentBinNum; j++ ) {
for ( i=0; i<NumOfCalors; i++)
if ( IndexOfCelor{i] ==j) colorBin[j] = colorBin[j] + color{i];
colorBin[j] =,e0lorBin[j] / NumOfColorinBinJ;
}

4. Calculate the tetal distortion and split colorBins to increase CurrentBinNum until CurrentBinlNum =
FinalBjnNum.

for (i=0; i<NumOfColors; i++)

Distortion = Distortion + SquareofL2Norm (colorBin[IndexOfColor{i]] - colorfi]);
if( (‘hnngn in Distortion > Glnnrr‘nnfe) Repeat Qh:\’n 3
else {

Split colorBins using Step 5;

CurrentBinNum = CurrentBinNum +1;

if ( CurrentBinNum < FinalBinNum ) Repeat Step 3;

else Out of GLA loop and Goto Step 6;

}

5. One colorBin is split into two colorBins. The old one is discarded.

NewcolorBin1 = OldcolorBin + PerturbanceVector;
NewcolorBin2 = OldcolorBin - PerturbanceVector;

Here, 10% of standard deviation of color values in the cluster is recommended as PerturbanceVector.
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6. Merge colorBins using an agglomerative clustering method.

e calculate mutual distances between codevectors
for ( i=0; i<FinalBinNum; i++ ) {
for ( j=0; j<FinalBinNum; j++)
DistanceTable[i][j] = distance (colorBin[i],colorBin[j]);
}

minimumDist = Minimum (DistanceTable);

e merge two color bins with the smallest distance and update table; the Threshold is set to 255.0 for CIE
LUV space
while ( minimumDist<Threshold ) {
NewColor = PercentOfColorsinl*ColorBin[i] + PercentOfColorsind*ColorBin[j];

Update Distance l'able;
minimumDist = Minimum (DistanceTable);

}
Canvert colorBins from CIELUV to RGB.

Quantize ColorBins to Dominant Colors using the feature descriptor syntax.

If the ColorVariances are required, calculate distortion components per dominant'Color as follows:

for ( i=0; i<NumOfColors; i++ ) {
index=IndexOfColorf[i];
for ( c=0; c<NumOfColComponents; c++ )
ColorVariancefindex][c] +=
(colorBin[index][c]-colorfi][c]) *( colorBin[index][c]-color[il[c]);
}

for ( j=0; j<NumOfDominantColors; j++)
for ( ¢=0; c<NumOfColComponents; c++)
ColorVariance[jj[c] /= NumberOfPixels[j];

and qyantize it using the feature descriptor syntax.

4.2.3.1.1 Spatial coherency extraction:
The SpatialCoherency (SC) can be calculated;as follows:
SC = Ztorani(COH_Ci X COUNT_PELS_Ci/TOTAL_PELS_OF_R)

where| COH_Ci is the per-dominant._color spatial coherency of Ci, COUNT_PELS_Ci is the number of
corresponding pixels of Ci in the region R and TOTAL_PELS OF_R is the size of the region R calculated by
counting pixels in the region R.

Algorithm to calculate SpatialCoherency (SC) is described as follows:
1 S¢t SC =0.
2 S¢t SUM_COUNT: PELS = 0.
3 For all pixelsip in R
3.1 VISITED PELp=FALSE;
4 For.all,Dominant Colors Ci.
4.1 Get COH_Ciand COUNT_PELS_Ci.
4.2 SC=S8C + COH_CiXCOUNT_PELS_Ci.
5 SC=8SC/TOTAL_PELS_OF R.
6 Output SC.

In the step 3.1, COH_Ci (per-dominant color spatial coherency of Ci) and COUNT_PELS_Ci are calculated
as follows:

1 Input the size of the Coherency Checking Mask (CCM) such as CCM_WIDTH (=3) by CCM_HEIGHT
(=3).
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2 COUNT_PELS Ci=0, TOTAL_NUM_COHERENT =0.
3  Forall pixels PELj in R,

3

4 CPOH_Ci=TOTAL_NUM_COHERENT 7COUNT_PELS_Ci/(CCM_WIDTH ™ CCM_HEIGHT-T)
5  Owtput COH_Ciand COUNT_PELS_Ci.
4.2.3.2 Similarity matching

The fol]lowing describes a matching method using the dominant color(s) descriptor.

Wherg SC_Diff = abs(SpatialCoherency 1 — SpatialCoherency 2), SpatialCoherency 1
Spatia]Coherency _2 are normalized from 0 to 1 and non-uniformly quantized.in- prior to calculate S
DC_Diff is the difference between two set of dominant colors, W1 (e.g. set'to 0.3) is the weight of

.1 If (Ci == COLOR_OF_PELj & VISITED_PELj == FALSE)
3.1.1 VISITED_PELj = TRUE;
3.1.2 COUNT_PELS_Ci=COUNT_PELS_Ci +1.
// align PELj with center of CCM to check 8-connectedness connectivity as follows
3.1.3 For all masked pixels MASKED_PIXELk (except the center pixel, PELj)
3.1.3.1 If (Ci == COLOR_OF_MASKED_PIXELK)
3.1.3.1.1 TOTAL_NUM_COHERENT ++;

Difference(D1, D2) = W1*SC_Diff *DC_Diff + W2*DC_Diff.

and
C_Diff.
he first

term gnd W2 (e.g. set to 0.7) is the weight of the second term. Set WA to O if SpatialCoherency|is not

availa
DC D

For clgrity, these notations corresponding to the descriptor syntax (hormative parts) are used:

to 100
The s

:[Dominant_Color
:[DominantColorsNumber
: ColorValue
:Percentage.

Percentage values are normalized to 1, i.e., z pi'=1. This means that, if the original sum does not

le.
ff, normalized from 0 to 1, can be computed by the following distance function:

%, the rest of the colors are completely;ighored.

hdd up

milarity between two feature descriptions, F; and F,, can be measured by the following distance
functign D(F4, F»)
N, N, N; N,
D?(F1,F2) =z pf +z p§j _zzzali,zj Pai P2j
i=1 j=1 i=1 j=1

where

similanty coefficient between two colors ¢, and ¢,

where

the subscripts 1 and 2 in all variables stand for descriptions F; and F, respectively, and ay

1— dk,| /dmax dk,| STd
& = 0 d
ki > Ty

dyris_the Euclidean distance between two colors ¢, and c;,
d — |~ ol
K, IFK S

is the

T4 is the maximum distance for two colors to be considered similar, and dy.x = aT4. A normal value for T4 is
between 10-20 in the CIE LUV color space and for o is between 1.0-1.5.

The procedure to calculate D(Fy,F,) is as follows:

B Step 1: Calculate the 2 positive squared terms in the distance function.

B Step 2: Take either color feature description, say F,, as the reference. For each color in F4, find all its

S

imilar colors in F,, i.e., the colors that have distance less than Ty.

B Step 3: Calculate the similarity coefficients and the negative term in the distance function.
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If color variances are present, the following similarity measure is used:

N, N, N, N, N, N,
D\f(Fsz):zz Py By f1i1j+zz Pai Py; fzizj_ZZZpli P2 fioj

i=1 j=1 i=1 j=1 i=1 j=1

where f.. =
P27 Vi ViV

Xiyju ' xiyjv

C.... C.... C....
eXp _( Xiyjl + Xiyju + mijJ/Z

Vﬂﬁl VﬂWu VﬂWv
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and Cuyit = (Cut =Cyii )™ Vgt = (Vg +Vy5 ).

bquations above, c,; and v,; are dominant color values and color variances, respectively.,

ove matching method assumes that the feature description is extracted using the method descr
use 4.2.3.1. In particular, this means that any two dominant colors from one singlé/description
4 distance apart.

Conditions of usage

pbminant color descriptor is useful for image and video retrieval. It targéts content-based retrig
pither for the whole image or for any arbitrary shaped region (rectangular or irregular). It is
ct descriptor, requiring less than 6-8 colors per region. Since colors-are not pre-quantized as
am type color descriptors, the representation is more accurate At\is' intended for applications th
based representations (objects or regions in an image).

Scalable color

rm. Its binary representation is scalable in terms of bin numbers and bit representation accurag
1 range of data rates.

Feature extraction

ature extraction consists of a histogram,extraction in HSV color space, uniformly quantized in
ccording to the tables provided in the normative parts, and histogram values then non
red. The 4-bit values then undergo .a Haar transform according to flow diagrams in Figure 81, w
ward transform compatible to the ihverse transform as described in the normative parts.

sage of the Scalable Color Descriptor can be adapted to different situations, either by disg
ent groups according to Fable 12 of the standard text, or by discarding bit planes according tg
ere is no general rule whether it is better to first discard coefficient groups or to discard bit plar]
e good retrieval efficiency with natural image material, a minimum of 64 coefficients sho
d.

ibed in
are at

val for
a very
in the
at use

calable Color Descriptor is a Color Histogram in HS\. Color Space, which is encoded by a Haar

y over

to 256
inearly
hich is

arding
Table
es. To
uld be
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S=0, V=0

S=1,V=0

S=0, V=1

S=1,v=1

256bins  128bins  64bins  32bins  16bins

(a) (b)

Figufre 81 - Haar transform of 256:bin HSV color histogram. (a) first four levels, (b) levels 5-8 (index
valyes corresponding to the indices of bins in a HSV color histogram with 256 bins, according to
Table 11 of normative part an index assignment of uniform color quantization D)

4.2.4.2 Similarity matehing

The reconstruction of ¢olor histogram from Haar coefficients allows matching with highest retrieval effigiency.
It is recommendeds.however, to perform the matching directly in the Haar coefficient domain, which induces
only marginal loss¢in'the precision of the similarity matching with considerable savings in computationgl cost.

4 Mtching irthe Haar coefficient domain

nly the
Coeffigien ] distance,
because of |ts very low compIeX|ty To compute the Hammlng dlstance the S|gn bit of flrst coeff|C|ent (the
“DC” coefficient of the transform with index CI=0) can be ignored, as it is always positive. The Hamming
distance is therefore computed by comparing the signs of the remaining coefficients (“AC” coefficients with
CI#0) from two descriptors and by finding the number of bit positions at which the sign bits are different. One
way of implementing the above is to compute the XOR of the two descriptors to be compared and computing
the number of '1' bits in the resulting bitstream.

The descriptor is scalable either in number of bins (respectively number of coefficients) or in number of
bitplanes. The accuracy of similarity retrieval is directly dependant on the number of bits present in the
description. It is well possible to match Scalable Color Descriptors of different size, however the matching
process must always relate to the minimum number of coefficients and the minimum number of bit planes.
For example, if one instantiation of the Descriptor was generated using 64 coefficients (numOfCoeff=010)
and no bit planes discarded (numOfBitplanesDiscarded=000); a second instantiation has 256 coefficients
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(numOfCoeff=100) and 3 bit planes discarded (numOfBitplanesDiscarded=011), matching can only be
performed using 64 coefficients, each with 3 bit planes discarded. For the scalable description, all bitplanes
available represent the magnitude values of the coefficients. For bit planes discarded, the bits should be set
to 0 in an integer representation. The magnitude together with the sign gives the full interpretation of the
coefficient value. For coefficients where only the sign is available, sign differences are weighted as 1 in the
L1 norm calculation.

v' Matching in the histogram domain

It is recommended also to use the L1 norm for matching in the histogram domain. If matching is performed in
the histogram domain, better results can be obtained if the index values defined in the normative part are
matched instead of the actual histogram values. Matching in the histogram domain is only useful to achieve
high quality, i.e. when all coefficients are available.

ber of
in the
description. For the scalable description, all bitplanes available are arranged together as magnitude vialue of
the cokfficient. If no bit is available for a coefficient in a specific bitplane, this bit is set to 0fin-the |nteger

This dpscriptor specifies a spatial distribution of colors for high-speed retrieval.and browsing. It targets not
only inpage-to-image matching and video-clip to video-clip matching, but also layout-based retrieval fof color,
such gs sketch-to-image matching, which is not supported in other color déescriptors. This descriptor fan be

4.2.5. Feature extraction

4.2.51.1 Extraction from still images

The dgscriptor is extracted from the 8x8 array of local representative colors as described in subclause 6.6.3
in ISQUJIEC 15938-3. This subclause presents an example’to obtain the array using average colors as
domingnts.

At firsty we should partition the original picture into 64"blocks. The (i, j)th block is a set of pixels whose|size is
approjimately W/8 x H/8, {I(x,y)| i*W/8<x<(i+1)*W/8, j*H/8<y<(i+1)*H/8}, where W and H denotes thg width
and hgight of the original picture, respectively, \The averaged value of each block is calculated and rqunded
into integer values. The following function;CreateSmalllmage() is a pseudo C code to implement both
partitigning and averaging processes. Here, the arbitrary shaped region information at (x, y), which is
represented as shape[y*W+x], is assumed to be 0 if location (x, y) is out of valid region.

void CreateSmalllmage .. (unsigned char src[3][W*H], unsigned char shape[W*H], unsignef char

dst[3][8*8])
{
inty axisyxxaxis, i, j, k, X, y;
long intstim[3][64];
int cnt[64];
double yy;
for(i=0; i<64; i++){
cntli]=0;
sum|[0][i]=sum[1][i]l=sum[2][i]=0;
dst[O][i]=dst[1][i]=dst[2][i]=0;
J

for(y=0; y<H; y++)
for(x=0; x<W, x++){
if(shape[y*W+x]==0x00) continue;
// averaging must be performed using only on valid pixels inside the region.
y_axis=(int)(y/(H/8.0)); x_axis=(int)(x/(W/8.0));
k=y_axis*8+x_axis;
sum|0][k] += src[O][y*W+x];
sum[1][k] += src[1][y*W+x];
sum[2][k] += src[2][y*W+x];
cnt[k]++;
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for(i=0; i<8; i++)
for(k=0; j<3; k++)
dst[k][i]=(sum[K][il/cnt[i]);
}
It should be noted that in case the image size is smaller than 8x8, up-sampling is requested to obtain the
small icon.

4.2.51.2 Extraction from video segments

The color layout descriptor can be also applied for video segment to achieve video segment retrieval using
RegularVisualTimeSeries or IrregularVisualTimeSeries. The extraction process consists of three steps,
extraction of Color layout with fixed interval, adaptive sub-sampling of the derived descriptors, and mapping

in lrregutarvisual TimeSeries i the case 10 Use RegutarvisuatT meSeries, the second Step 15 not Tequested.

Figure|82 illustrates these processes.

video segment

Btep.1) Extraction of a series of T~
olor Layout descriptors from the
frames included in the segment. ONONCHORONCNONONCHONORONG,

A

btep.2) Sub-sampling of the
escriptors.  (fixed or adaptive
¢mporal intervals) O O ON©, O

Btep.3) Mapping on Visual Time @

eries. (Irregular Visual Time Series is
ser in this example)

- 0~

c N

Figtire 82 - Extraction method of a Series of Color Layout descriptors for video segment retri¢val

The finst stage is the repetition ,of\the Color layout extraction process. It should be perfromed; for ingtance,
every half-second and a series of/Color Layout descriptors are obtained.

The dgrived series of descriptors will be sub-sampled as follows. The first descriptor is selected as a
referemce descriptor, and’ the following process is applied from the second descriptors. The derived
descriptor is comparedwwith its previous reference descriptor. If the difference is larger than threshold [Th, the
descriptor is set asta 'new reference descriptor. The collection of the descriptors selected as the refgrence
descriptor form-spatio-temporal color layout description, which is the adaptive sub-sampled series of Color
Layou{ descriptor.

Finally, the.derived temporal series of Color layout descriptors is mapped on IrregularVisualTimeSeries or
RegularVisualTimeSeries.

4.2.5.2 Similarity matching

4.2.5.21 Similarity between images

The distance between two descriptor values CLD1(YCoeff, CbCoeff, CrCoeff) and CLD2(YCoeff’, CbCoeff,
CrCoeff’) should be calculated as follows.

Max{NumberOfYCoeff }—1
D =

> 2, (YCoeffTi]— YCoeff[i])*

> A (CbCoeffTi]— ChbCoeff"[i])*

Max{ NumberOfCCoeff }-1
+
i=0
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\/Max { NumberOfCCoeff }-1
+

> 2:(CrCoeffi] - CrCoeff '[i])’

Here, lamdas denote weighting values for each coefficient. They should be decreased according to the
zigzag-scan-line order. Table 22 shows an example of weighting values for default descriptor. They are
designed to be implemented using only shift operations. If the NumberOf(X)Coeff is different between CLD1
and CLD2, the missing element values on the shorter descriptor should be regarded as 16(0x10), means 0
value on AC coefficient fields, or the redundant element values on the longer descriptor should be ignored.

4.2.5.2.2 Similarity between video segments

The di
values

4.2.5.4.3 Use of local representative colors (Visualization for Image ' Browsing)

The C
browsi

The firpt step is coefficient decoding and the second one is inverse DCT transformation. Both process
the inverse operation as shown in the semantics of (X)Coeff in subclause 6.6.3 in ISO/IEC 15938-3.

(1) De

Table 22 - An example of weighting values for the default descriptor

(X) Coefficient Order
0T 1213475

Y 2 |12 |12 (1 ]1 |1

Cb |2 1

Cr (4 |2 |2

stance between video segments is defined as averaged distance betwegen-corresponding deg

blor layout descriptor is also useful to visualize image contents'using a series of tiny picture ic
hg since the descriptor values could be converted into small-icons through the following two

scriptor decoding

This p
for(K
for(K

The sqg
YCi

Cbg
CrC,

The th

yc[0)
chcf
cref

Here, {he iquant funetions should be implemented as in Table 23.

=NumberOfYCoeff; k<64; k++) YCoefflk]=16;
=NumberOfCCoeff; k<64, k++) CbCoeff[kj=CrCoeff[k]=16;

cond one is the projection from zigzagsscanned 1D coefficient array into 2D-coefficient array.
I[i]= YCoeff[zigzag(i, j)]

[il[j]=CbCoefflzigzag(i, j)]
i][j]=CrCoeff[zigzag(i, j)]

rd one is the inverse quantization as follows

[[O]=iquant Y _DC(YC[Q][0]), yclillil=iquant Y _AC(YCIi[j])
DI[0]=iquant_CbCr~DC(YC[0][0]), cbcli]j]iquant_CbCr_AC(CbCil[j])
D][O]=iquant_CbCr,DC(YC[0][0]), crclilljl=iquant_CbCr_AC(CrCi][j])

Table 23 - The inverse quantization table of DCT coefficients.

ocess consists of three sub processes. The first one is the interpolation of truncated coefficients.

criptor

bns for
steps.
es are

Y Cb, Cr
DE” | intiquant_Y_DC(int i) { int iquant_CbCr_DC(int i) {
int J; intJ;
=i<<1; if(i>63) j=192;
if(i>112) j=194+(i-112)*4; else if(i>56) j=162+(i-56)*4;
else if(i>96) j=162+(i-96)*2; else if(i>48) j=145+(i-48)*2;
else if(i>32) j=96+(i-32); else if(i>16) j=112+(i-16);
else if(i>16) j=66+(i-16)*2; else if(i>8) j=97+ (i-8)*2;
else j=i*4; else if(i>0) j=66+ i*4;
return j*8; else j=64;
} return j*8;
}
AC | intiquant_Y_AC(inti) { int iquant_CbCr_AC(int i) {
int j; int j;
i=i<<3; i=i<<3;
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i-=128; i-=128;
if(i>128) i= 128; if(i>128) i= 128;
if(i<-128) i= -128; if(i<-128) i= -128;
if ((abs(i)) > 96 ) j= (abs(i))*4 - 256; if ((abs(i)) > 96 ) j= (abs(i))*4 - 256;
else if ((abs(i)) > 64) j=(abs(i))*2 - 64; else if ((abs(i)) > 64) j=(abs(i))*2 - 64;
else j=abs(i); else j=abs(i);
Jj = (i<0)?+j; Jj = (i<0)?+j;
return j*2; return j;
} }

(2) Inverse DCT

The 8x8 icon (yd[8][8], cbd[8][8], crd[8][8]) on Y/Cb/Cr color space can be obtained from decoded descriptor
values|

yd=jic*yc, cbd=ic*cbc, crd=ic*crc

where| ic denotes the IDCT matrix which shall conform to |IEEE Standard Specification fpr the
implementations of 8 by 8 inverse Discrete Cosine Transform, Std 1180-1990, December 6, 1990.

4.2.5.3 DDL Instantiation Examples

The fgllowing examples are synthesized instances of the ColorLayout descriptor. Six coefficiepts for
illuminption (Y) and three coefficients for each chrominance component (Cb<and Cr) are used in the first
examgle

<ColqgqrLayout>
<YDCCoeff>50</YDCCoeff>
<¢bDCCoeff>34</CbDCCoeff>
<¢rDCCoeff>30</CrDCCoeff>
<YACCoeff5>16 12 15 12 17</YACCoeffb5>
<TbACCoeff2>12 17</CbACCoeff2>
<CrACCoeff2>12 14</CrACCoeff2>

</ColljorLayout>

In the second example, six coefficients for all comiponents (Y, Cb and Cr) are used in the second exanjple.

<ColgrLayout>
<YDCCoeff> 50</YDCCoeff>
<¢bDCCoeff>34</CbDCCoeff>
<¢rDCCoeff>30</CrDCCoeffp
<YACCoeffb5> 16 12 15 12U17</YACCoeffb5>
<CbACCoeffb5>12 17 9. 10 8</CbACCoeff5>
<CrACCoeff5>12 14,15 19 10</CrACCoeffb5>
</ColljorLayout>

4.2.5.4 Conditions of usage
e Interoperability

The feature ;'supported by this descriptor can be represented using grid-based dominant colors, a
combi atlon of the Grld layout datatype and the Dominant color descriptor, or grld -based color histogram, a

i y hough
these alternative two methods show much worse performance on retrieval eff|C|ency, speed, and descrlptlon
storage cost compared to the color layout. There are two ways to guarantee the interoperability between
color layout and grid-based dominant colors/grid-based color histogram.

Scenario A) The color layout descriptor can be converted into 8x8 size small picture icon as shown in
subclause 4.2.5.2.3. Both the grid-based dominant colors and the grid-based color histogram can be
extracted from the derived small picture icon.

Scenario B) The grid-based dominant colors and the grid-based color histogram can be converted into color
layout using the following process. The averaged color of each gird should be calculated using the weighted
sum of dominant colors or representative colors for bins. This process creates a small picture whose size is
equal to the grid size. The color layout descriptor can be extracted from the created small picture as shown
in4.2.5.1.
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e Optimal conditions of use

The default numberOf(Y/C)Coefficient, 6 for luminance (Y) and 3 for each chrominance (C), is recommended
for video segment retrieval and most of still picture retrieval. However, the performance using the first default
number of coefficient may not be sufficient for some pictures in which relatively large foreground object
containing a very few number of similar colors are centered. The usage of the second default
numberOf(Y/C)Coefficient, 6 for both Y and Cs, should be considered when high retrieval efficiency is
expected for the application even though it increases the description cost about 40%.

e Limitations

There are no limitations on the usage of this descriptor.

4.2.6 Color structure

The Cplor—Structure—{(GS)-Beseripter—{(Beinth—embeds—information—abeoutthe—ceolor—distribution—within an
image|(similar to a color histogram) and, in addition, the local spatial structure of those colors. ~The¢ extra
spatial| information makes the descriptor sensitive to certain image features to which an ordinary color
histogfam is blind. The primary function of the CS D is image-to-image matching for still-image indexihg and
retrieval applications. Extraction of a CS D is defined for both rectangular images and images’that consist of

arbitrafily shaped, possibly disconnected, regions.

Why if the CS D able to distinguish between images that an ordinary histogram canret? The M bins pf both
a CS D and an ordinary color histogram are associated to the M color cells of a quantized color spac¢. The
set of Jmage pixels whose colors lie within the m™ quantization cell quantizes to{color c,, and forms an iso-
color plane? within the image.

Structuring Element

Pixels w/in image having-color

Figure 83 - Highly structured iso-color plane.

|
L[]
HER HEE | | H
[ | [ ] || [ L |
HEE | | | | W |
| [ [ ] HEE
| | [ ][] [ ]
| | ] HEE
| [ ] | |
N
| ]| -
Structuring El t u =I I=
ructuring Elemen
9 EEEEE
HE EE
Pixels w/in image having color [ u u
| | |
| | | | | |
HE EE |
| M | [ L[] | | |
HEN HE EE
W | ] ||
| -
HEE HEN HEE
| | | W | [ ]
- || || HEE

Figure 84 - Un-structured iso-color plane

Figure 83 and Figure 84 each consist of two iso-colors planes: 150 foreground pixels of color ¢, and the
remaining white background pixels. The left image is composed of three large structured areas of color
whereas the right image is made up of many small and medium sized clumps of pixels and is therefore
considered un-structured.

2 An image quantized to M colours is composed of M iso-colour planes. The m" plane is the set of all pixels having the
m"™ quantized colour, me{0,..., M-1}.
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Each bin value of an ordinary color histogram records the number of pixels that have the particular color
associated to it. The CS D, on the other hand, employs a square structuring element several pixels in size to
jointly measure a color’s local spatial structure as well as its frequency-of-occurrence within an image. The
value of a CS D bin is a function of the number of overlapped structuring elements that can be positioned
within the image such that each contains at least one pixel of the color associated to that bin.

Consequently, an (un-normalized) ordinary histogram would record a value of 150 in its m™ bin for both
figures whereas the (un-normalized) CS D, using a 3x3 structuring element, would record a value of around
300 for Figure 83 but around 580 for Figure 84. This large difference reflects the structural difference of the
foreground iso-color planes and enables a Similarity Measure to easily distinguish the two images.

4.2.6.1 Feature extraction
Extraction of the CS D is best understood in terms of the Color Structure (CS) Histogram (H) from which the

CSD'.I H Al Laal P~ 1 aYallmY [ H <l fala M| PSP P~ IH-GE 1 Y £l H
UCTIVOU. TTTUTTU, UTTC UU L UdlIT VO VIDWUOUU do d VO TTTUCOUTUICU ITT 1T I\JII\JVVIIIH VVOyD.

i blor space in which the CS H is accumulated,

ii. imber of allowable bins (viz. operating points),

c
n
iii. method by which more compact (i.e. shorter), lower
performance, CS Histograms are generated, and

s

iv. theme used to quantize bin amplitude values.

None pf these restrictions is assumed to initially hold in the discussion of CS,H*accumulation that fpllows.
Subsefjuent subsections discuss each restriction. Finally the restrictions are together applied to form @ CS D
from a|general CS H.

Note that in the discussion to follow the term accumulation is used to,denote the initial extraction of 4 CS H

from ap image. The term extraction, itself, is reserved to denote the entire process of fabricating a CS D from
. A 3

an imdge.

4.2.6.1.1 CS Histogram accumulation

The CPB H is identical in form to an ordinary color histogrambut differs from it semantically. Specifically, the
CS H is a one-dimensional array of values,
CS H = h¢(m), 'me{0,..., M-1},

where|M is the number2 of bins and s is the scale of the associated square structuring element.|In the
preceding figures, s = 3°. The M bins (array-elements) of h, are associated in a bijective* manner td the M
cells of a quantized color space. From now'on the subscript s will be dropped for convenience.
The priocess of extracting the CS D begins with accumulating a CS Histogram. Figure 85 depicts a [simple

five-cgor “image” together with an-8%8 structuring element (s = 82). An eight bin histogram, h(m), whose
bins affe associated to colors cyme&{0 ,..., 7}, is shown in tabular form to the right.

3 An image is defined as a rectangular array of pixels where each pixel is classified into one of two categories: active or
passive, and where the active pixels form arbitrarily shaped, possibly disconnected, regions. The dimensions of the
image are taken to be the dimensions of the rectangular array. The values of active pixels, and only those values,
participate in the extraction of the descriptor; the values of passive pixels are ignored. In practice the active and passive
pixels of an image are determined by some indirect means such as a binary mask. An image in the usual sense is one in
which all pixels in the rectangular array are classified as active.

4A map, f : A—B, is said to be bijective if f maps set A onto set B in a one-to-one manner.
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Color Bin Value
Co h©) +1
c, N h (1)
c, H h(2)
C3 h@3) +1
|
=I c, W h (4)
[ | Cs h(5 +1
. Cs h(6) +1
8x8 Structuring Element
c, W h (7)

Eigure 85 - Accumulation of Color Structure Histogram
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Note that the (un-normalized) CS H reduces to an ordinary histogram when(s = 12. Hence the CS H
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Figure 86 - (a): Structuring Element spatial extent and accumulation for K=1 (nominaloperation).
(b): For (K=2).

Nomingl operation is depicted in (a) where s = 82, where the upper left corner of the element visits pvery®
pixel, and where all pixels in the element participate in accumulation. Non-nominal"behaviour is shown in (b)

where|p = 1 (hence K=2), s = 162, the upper left corner of the element visits just the pixels shown in black,
and orly a quarter of the pixels within the element are used in accumulatioh.

In the| following pseudo-code i[x][y] is the input color image, M is the number of quantized colprs as
deternmjined by the colorQuant attribute defined in ISO/IEC 15938:3) and Ai[m] is the CS Histogram to be
accumulated. In addition, " and H are picture width and height respectively, and «[m] is temporary dtorage
for a Igcal histogram of pixels at one location of the structuring element. The ranges of x, y are as dis¢ussed
above| me{0 ,..., M-1}, K is as above, and £ = 8K. The CS“Histogram accumulation step of CS Desgcriptor
extracfion is any algorithm equivalent to:

// initialize the Color Structure Histogram hfm]
for (m=0; m < M; m++) hfm] = 0.0;
for (y=0; y < H-E+1; y+=K) {
for (x=0; x < W-E+1; x+=K) {
// (re-)initialize the local histogram t/m]
for (m=0; m < M; m++) t[mif*=0;
// collect local histogramover pixels in structuring element
Jor (yy=y; yy < y+E;a3+=K) {
for (xx=x; xp6<X+E; xx+=K) {
// get quantized pixel color and update local histogram
m =\guantizedColorIndex(ifxx][yy]),
[} ++;
/
/

Hdnc¢rement the color structure histogram for each color present in the structuring element
Jor (m=0; m < M; m++)
if (tfm] > 0) hfm]++;

}

The function quantizedColorIndex() represents in abstract form the process of computing from pixel
i[xx][yy] the quantized color ¢, and hence the index m itself. This is elaborated later in the discussion.

The normalized CS Histogram (h/R,,ax)(m), me{0 ,..., M-1}, is a real valued quantity whose range lies in the
interval [0, 1]. The normalizer, given by
Rmax = W_*/;+1 . H‘*/;+1 ,
K K

5 Assumption: pixels in the figure are from a central image region, i.e., image borders are at some distance from the
edges in the figure.
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represents the number of possible positions within the image that the structuring element can visit. Therefore
hIRmax is in [0, 1]. On the other hand Z(h/R.,) will, in general, exceed unity in contrast to a color histogram
where the sum of normalized values always equals unity. Furthermore, no data-independent method has
been discovered to bring the CS Histogram into conformity with an ordinary histogram and at the same time
preserve its superior retrieval performance. The CS Histogram (with s > 1) is, therefore, incompatible and
hence not inter-operable with the color histogram.

This subsection has dealt with CS H accumulation apart from any consideration of a particular color space,
the method by which to get histograms of different length, and the inter-operability of different length
histograms. The following three subsections discuss these topics and therefore cover items (i), (ii), and (iii)
at the beginning of subclause 4.2.6.1.

4.2.6.1.2 Scalable color space quantization and bin unification

This spbsectiomdefimes-the motions of scaftabfequantizatiorand-birrurmficatiorr—As witt-be—seermim the next
subsegtion, they are necessary ingredients for re-sizing CS Histograms in an inter-operable way.

A quantization of a color space is a partition of the space into cells. A partition of a space, S, is'a collection,
{Po;...,pn-1}, of cells such that

o N—1
picS, pinp;j=Jfori=j, and Ui—O p;=S.

Let P F {po,..., pm-1} and Q = {qo,..., gn-1} be two partitions of S where M > N. P and Q are said to be s¢alable

if the fpllowing conditions hold:

Foreachn, thereisaJ, ={n;,...,n, } suchthatq, = Upm,
med, ( )

Jind =3 for i=j.

The fifst condition states that every cell in Q is covered by some collection of cells from P. The second
condition guarantees that the covering for q; does not overlap<q; when j # j.

Scalallle quantization is illustrated in Figure 87. Shown ify (d) is an arbitrary 16-cell partition of an apstract
space] In (b) the space is re-quantized more coarsely into, 8-cells in a way that is non-scalable with respect to
(a). Alscalable 8-cell partition is shown in (c) from which the index subsets, J,, are easily seen. For instance
the ce|l with index 3 in (c) is (precisely) covered by’the cells from (a) whose indices form the index sgt J3 =
{1, 2, 3

space into 16 cells. (b): 8-cell partition of same space that is non-scalable w.r.t. (a). (c): Scalable

Figure¢ 87 - Non-scalable and scalable partitions (quantizations) of an abstract space. (a): Partifion of
* partition of space into 8 cells.

One way to obtain an N-bin CS H is to accumulate an M-bin CS H from an image quantized to M > N colors
and then re-size it by appropriately unifying the bins to obtain the N-bin Histogram. The process of bin
unification is defined by

hNw) = > hMm), nefo,...N-1, (2)

medy,

where the superscripts denote the respective histogram length, where J, is the index subset given by eq. (1),
and where here and in the remainder of the discussion the histograms are assumed to be normalized by
Rmax-

Mathematically, eq. (2) is the function induced on the histogram bins by (1) via the identification of bins and
cells. In particular, the cell union in (1) induces the bin summation in (2) via the bijection. As an example,
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suppose a 16 bin hlstogram h'®, is accumulated from an image quantized in the color space of Figure 87a.
To re-size h'°to h® where the 8 bins correspond to the quantized color space of Figure 87c, put

h®(0) = h'°(4),

h®(1) = h'®(0),

h°(2) = h'°(5) + h'(6),

h%3) = h'°(1) + h'®2) + h"°(3) + h'®(11)

and so on.

The previous subsection stated that 0 < h < 1 for a properly normalized CS H. It also stated that Zh > 1
generally holds. The latter relation implies that application of (2) to a normalized histogram may violate the
former relation. To avoid the problem it is necessary to clip to unity those values of h" that exceed it.

Such ; f three
normalized histograms, h", h", and h". And suppose two stages of cllpped re-sizing, (h >h" éhN), are
used tp obtain h" from h". Thrs yields the same result as having obtained h", in a single clipped-re-sizing
step, ffom h". This behaviour will be useful later in the discussion.

4.2.6.1.3 Inter-operability and histogram re-sizing

Suppoge for the moment that Color Histograms (either ordinary or CS) are considered.as image descfiptors.
In retripval applications it may be the case that a query descriptor presented to a remote search engipe has
a length, in terms of number of bins, which differs from the descriptors in the‘database. The sizes must
somehow be equalized to compute the similarity between query and database descriptors.

Now allength N histogram can be obtained either
e | by extracting it directly from an image quantized to N colors, or

e [ by extracting from the same image, quantized to M > N\Colors, a length M histogram and then
unifying bins in the manner defined above to form the N-bin histogram.

For an|ordinary color histogram both methods yield the samehistogram as long as the scalability condition is
met byf the color space quantizations.

The CB H (and, hence, the CS D) does not enjoy this-property because the color quantization of an|image
affectq its color structure. For example, suppose an image contains two unstructured iso-color planes [whose
colors] c; and ¢;, are in close enough proximity in the-color space that they merge into a single iso-colof plane
under fa coarser color space quantization. Suppose, further, that a significant portion of the pixels in the c;
plane gre in close spatial proximity (relative tosthe scale of the structuring element) to those of the ¢j|plane.
Then the merged plane, after coarsely re-quantizing the color space, will have greater structure than gach of
the ingividual planes. As a result, a CS Histogram obtained from an image by one scheme will, in general,
lead tqd different retrieval results thanfa CS H from the same image by the other scheme. In other wofds the
two extraction/re-sizing methods_dare-not inter-operable (as they are with ordinary histograms).

To guarantee inter-operability, allCS Histograms shorter than the longest specified by ISO/IEC 15938-3 are
obtaingd strictly by bin unification from longer histograms, never by direct accumulation from appropriately
quantized images. The longest CS H is accumulated directly from an image quantized by the finest, ile., the
least cparse, color space partition.

4.2.6.1.4 Non-uniform quantization of HMMD color space

color space is defined in subclause 6.2 of the ISO/IEC 15938-3. Figure 88 shows the doubl¢ cone
try of the space. Hue is defined as in HSV color space but HMMD is parameterized differently in its
remairjing’two varlables sum and dlff whrch behave roughly I|ke I|ghtness and saturation. The

is sensmve For example close to the vert|cal sum-axis, where color saturatron is Iow fewer bits are used to
encode hue. The available bits are used to finely quantize sum; diff thresholds are also more closely spaced
near the sum-axis.

© ISO/IEC 2002 — All rights reserved 273


https://iecnorm.com/api/?name=32845af125da2d9b5ebaa49d26de29c4

