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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

I

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

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

ntal
ion

The main task of the joint technical committee is to prepare International Standards. Draft Internatignal

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

In|exceptional circumstances, the joint technical committee may propose the publication of a Technical Re
oflone of the following types:

andards adopted by the joint technical committee are circulated to national bodies\for voting. Publicatior] as

bort

— type 1, when the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts;

— type 2, when the subject is still under technical development or where for any other reason there is
future but not immediate possibility of an agreement on-an International Standard;

the

— type 3, when the joint technical committee has.collected data of a different kind from that which is

normally published as an International Standard' (“state of the art”, for example).
they can be transformed into International Standards. Technical Reports of type 3 do not necessarily havg
bg reviewed until the data they provide.are considered to be no longer valid or useful.

ISO/IEC TR 15938-8, which is a Technical Report of type 3, was prepared by Joint Technical Commi
ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia

hypermedia information.

ISO/IEC 15938 consists. of the following parts, under the general title /Information technology — Multime
cantent description intérface:

— Part 1: Systems
—t Part 25Description definition language

—  Part 3: Visual

Technical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether

b to

tee
and

dia

— Fart 4: Audio

— Part 5: Multimedia description schemes
— Part 6: Reference software

— Part 7: Conformance testing

— Part 8: Extraction and use of MPEG-7 descriptions

Vi © ISO/IEC 2002 — Al rights reserved
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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

The following are specified in this standard:

o | Description Schemes (DS) describe entities or relationships pertaining to multimedia contept.
Description Schemes specify the structure and semantics of their components, (which may be
Description Schemes, Descriptors, or datatypes.

o | Descriptors (D) describe features, attributes, or groups of attributes of multimedia,content.
o | Datatypes are the basic reusable datatypes employed by Description Schemes ‘and Descriptors

o | Systems tools support delivery of descriptions, multiplexing of descriptiens with multimedia contept,
synchronization, file format, and so forth.

TIis standard is subdivided into eight parts:

Part 1 — Systems: specifies the tools for preparing descriptionsyfor efficient transport and storage,
campressing descriptions, and allowing synchronization between_¢entent and descriptions.

Part 2 — Description definition language: specifies the{language for defining the standard set |of
description tools (DSs, Ds, and datatypes) and for defining néw description tools.

Part 3 — Visual: specifies the description tools pertaining,to visual content.
Part 4 — Audio: specifies the description tools pertaining to audio content.

Part 5 — Multimedia description schemes: spegcifies the generic description tools pertaining to multimed
intluding audio and visual content.

a

PIrt 6 — Reference software: provides a software implementation of the standard.

Part 7 — Conformance testing: specifies the guidelines and procedures for testing conformance (of
implementations of the standard.

Part 8 — Extraction and use of WPEG-7 descriptions: provides guidelines and examples of the extractipn
and use of descriptions.

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

Part 8:
Extraction and use of MPEG-7 descriptions

1| Scope

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

o | Informative examples (optional): provides informative examples that illustrate ‘the instantiation of the
description tool in creating descriptions.

o | Extraction (optional): provides informative examples that illustrate the extraction of descriptions frgm
multimedia content.

Use (optional): provides informative examples that illustrate the usg‘of-descriptions.

TTS document is meant to be a companion technical report for Part 5. (Multimedia Description Schemes) and
Part 3 (Visual) of ISO/IEC 15938. As such, the content of this.technical report is not easily understopd
without the technical specifications. In this technical report, effort has been made to preserve the specific
sybclause numbering of ISO/IEC 15938-5 and ISO/IEC 15938-3 to allow easy correlation of the content pn
extraction and use in the technical report with the technical'specifications.

Terms and definitions

2

2{1 Conventions
2JL.1 Description tools
T

his part of ISO/IEC 15938 specifiesthe multimedia description tools as follows:

e Description Scheme (DS).— a description tool that describes entities or relationships pertaining [to
multimedia content. DSs:'specify the structure and semantics of their components, which may be
Description Schemes,.Descriptors, or datatypes.

e Descriptor (D)(=)a description tool that describes a feature, attribute, or group of attributes |of
multimedia content.

e Datatype= & basic reusable datatype employed by Description Schemes and Descriptors.

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

2JL.2 Namling convention
In[ordér<to specify the multimedia description tools, this part of ISO/IEC 15938 uses constructs provided py

thetbescription Definition Language (DDL) specified in ISO/IEC 15938-2, such as "element", "attributg",
"simpleTypeand "complexType . The names associated 10 These CoNsructs 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


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

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

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.

221 Schema-related tnrminnlngy

2p.11
Aftribute
Affield of a description tool which is of simple type.

2p1.2
Base type
Altype that serves as the root type of a derivation hierarchy for other types.

2p.13
Datatype
Alprimitive reusable type employed by Description Schemes and Descriptors,

2p14
Derived type
Altype that is defined in terms of extension or restriction of other types.

2p.15
Description
An instantiation of one or more description tools.

P.1.6

pscription Scheme
description tool that describes entities or relationships pertaining to multimedia content. Descripti¢on
themes specify the structure and semantics of their components, which may be Description Schemsgs,
pscriptors, or datatypes.

P.1.7
pscription Tool
Description Scheme, Descriptor, ordatatype.

.1.8
pscriptor
description tool that describes a feature, attribute, or group of attributes of multimedia content.

.1.9
Stantiation
Esignment of values.to’the fields (elements, attributes) of one or more description tools.

2p.1.10
Ellement
Affield of adescription tool which is of complex type.

2p.1.11
S¢hema
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.

>S5 >0ON >ON ONP>ON

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.

D.2.5
jent
person, organization, or group of persons.

P.2.6
dio
me-varying data or signal intended for listening or hearing. Also, related to the aural modality.
P.2.7
dio-visual
gntent consisting of both audio and video data.

P.2.8

tomatic
ocessing of multimedia data, content, or metadata by means of computer, hardware, or other software
vice.

P.2.9
assification Scheme
list of defined terms and their meanings.

p.2.10
bntent
ultimedia content
representation of the information contained insor related to multimedia data in a formalized manner
yitable for interpretation by human means. Contént refers to the data and the metadata.

P.2.11

bpyright

right that establishes the ownership-of.data, content, or metadata.
.2.12

hta

Esence

ultimedia Data

representation of multimedia in a formalized manner suitable for communication, interpretation, |or
rocessing by automatic means.

P.2.13
C coefficient
Ihe DCT coefficient for which the frequency in both dimensions is zero.

P.2.14
CT coefficient
ll\e 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.

>N A>N >N

[w]

o T>N

>ZTMON >ON 0>ZON >QON Q

e

49N HdgN
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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 as the
"color" or "texture" of an image.

2.2.2.20

content according to the extent that it satisfies the criteria.

The information and documentation” which makes multimedia data understandable and shareable to usqgrs
er time.

o}
2.p.2.29

Multimedia

Data comprising one‘er-modalities, such as images, audio, video, 3D models, ink content, and so forth.
2

N

A

pR.2.30

hvigation
process 4y ‘which a user accesses multimedia content and steers a course through the content ina
cqntrolled-manner.

2p.231
Opject
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 video.
2.2.2.33

Relation

Any association among entities.

4 © ISO/IEC 2002 — Al rights reserved
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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

An abstraction of multimedia content that summarizes the content.

2.p.2.40
User
An end-user or consumer of multimedia content.

2p.2.41

User Preferences
The preferences of a user pertaining to multimedia content. This includes the user's tastes, likes and
dislikes with respect to the content and its properties,~as“well as preferences with respect to the consumptipn
process.

2.p.2.42

Usage History
A|history of actions that a user of multimedia content has carried out over a certain period of time, such as
reccording a specific piece of content, or playing back recorded content at a specific time.

2.p.2.43

Variation
An alternative version of multimedia content., which may be derived through transcoding, summarizatign,
translation, reduction, and so'foerth.

2.p.2.44
Video

Alspace- and timefvarying visual data or signal intended for viewing; commonly represented as a discrgte
sgquence of images or frames.

2.p.2.45
View

Al portion>of an image, video or audio signal, defined in terms of a partition. A partition is a multi
dimensional region defined in the space, time and/or frequency plane.

2.2:246

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
Ccs: Classification Scheme
Descriptor
5. Descriptors
CT: Discrete Cosine Transform
DL: Description Definition Language
5! Description Scheme
5S: Description Schemes
DC: Focus of Contraction
DE: Focus of Expansion
| A: Generalized Lloyd Algorithm
DF: Group of Frames
DP: Group of Pictures
MMD: Hue-Min-Max-Difference
SV: Hue-Saturation-Value
NA: Internet Assighed Numbers Authority
TF: Internet Engineering Task Force
MP: Intellectual Property Management and Protection
O: International Organization for Standardization
EG: Joint Photographic Experts Group
S: Multimedia Description Scheme
V: Mean Normal Vector
EG: Moving Picture Experts Group

EG-2:  Generic coding of moving pictures andiassociated audio information (see ISO/IEC 13818)
EG-4: Coding of audio-visual objects (see$SO/IEC 14496)
EG-7: Multimedia Content Description-Interface Standard (see ISO/IEC 15938)

3: MPEG-2 layer 3 audio coding
C: Normalized Auto-Correlation
IF: Quarter Common Intermediate Format
M: Pseudo Weighted Measure
B: Red-Green-Blue
PTE: Society of Motion Picture and Television Engineers
D: Shape Spectrum Descriptor
: Time Zope
D: Time Zone' Difference

I Unifetm’/Resource Identifier (see RFC 2396)
L: Uniform Resource Locator (see RFC 2396)
C: World Wide Web Consortium
L.

R

CCAHd00 D TOZZIZIZIZIZZZ2CpgmeIIOOOIIMOg000g00

Extensible Markup Language
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

6 © ISO/IEC 2002 — Al rights reserved
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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
Sign() agn(x)={_1 o

al
A AU

Abs() Abs(x)={ vt

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

2.B.3 Logical operators

[|| Logical OR
&& Logical AND
! Logical NOT

2.B.4 Relational operators

> Greater than

pE Greater than or equal to

> Greater than or equal to

< Less than

<z Less than or equal to

< Less than or equal to

=% Equal to

I Not equal to

mpx(] Maximum value in argument list
n[] Minimum value in argument list

m
median[] median value in argument list

2.B.5 Bitwise operators

|| OR

&| AND

>» Shift right with sign extension
<¢ Shift left with zero fill

2.B.6 Conditional-operators

a if (condition)

?| condition?aib= )
b otherwise

2.B.7« Assignment

=| “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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1 x>0
Si S =
ign()  Sign(x) {_1 «<0

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

-X x<0

i<b

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

N
L1 norm Ll(X,v):ZlX; —Vil

L2 norm L2(x,y) = Z(Xi =Y )2

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

214 Default reference axis

D
o

The default reference axis for angle calculation is the positive x (horizontal) axis{ Positive angle is calculat
anti-clockwise.

3| MDS tools
3J1 Introduction
C

ause 3.1 provides guidelines and examples of the extraction and use of descriptions for tools defined|in

I90/IEC 15938-5.
12 Schema tools

3
3.2.1 Introduction
T

his clause specifies the schema tools that facilitate the making of descriptions. The following descriptipn
topls are specified: (1) the base type hierarchy of the description tools defined in ISO/IEC 15938, (2) the rdot
element, (3) the top-level tools, (4) the multimedia content entity tools, (5) package tool, and (6) descriptipn
metadata tool. The functionality of these(tools is given as follows:

Table 1 - Overview of Schema Tools.

Tcl)ol Functionality

Base types Form the type hierarchy for description tools.

Rpot element The initial wrapper or root element of descriptions.

Top-level tools The elements that follow the root element in descriptions.

Mpltimedia ceontent entity [ Tools for describing different types of multimedia content such as
topls images, video, audio, mixed multimedia, collections, and so forth.
Package 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 (defined in ISO/IEC 15398-3) using Descri pti onUni t.

8 © ISO/IEC 2002 — Al rights reserved
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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.

<Vpeg7>
<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 er nati onal Organi zation of Standardization</ Name>
</ | DNane>

<Uni quel D>098f 2470- bae0- 11cd- b579- 08002b30kf eb</ Uni quel D>
</Publicldentifier>
<Privateldentifier>conpl eteDescripti onExanpl e</ Privateldentifier>
<Cr eat or >
<Rol e href ="creat or CS" ><Nane>Cr eat o</ Name><Rol e>
<Per son>
<Name>
<G venNane>Yoshi aki </ G'venNane>
<Fam | yNanme>Shi bat a</Fani | yName>
</ Name>
</ Per son>
</ Creator>
<CreationLocati on>
<Count r y>j p</ Count ny>
<Admi ni strativeUnit>Tokyo</ Adm ni strativeUnit>
</ CreationLocation>
<CreationTi ne>2000- 10- 10T19: 45: 00+09: 00</ Cr eati onTi ne>
<l nstrunent >
<Tool >
<Nape>W zzo Extracto ver. 2</Nane>
</ Teol>
<8etting nane="sensitivity" value="0.5"/>
</ | Ast'rument >
<R ghts> RI D# </ Ri ghts>
</ Bescri pti onMet adat a>
<Description xsi:type="ContentEntityType">
<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 nedi aCont ent xsi:type="1nmageType">
<l mage>
<Medi aLocat or >
<Medi aUri >i nmage. j pg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annot ati on> Sunset scene </ FreeText Annot at-i,0h>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type" nuntf Coeff="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>

<|Moeg7>

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

<Mpeg7>
<Description xsi:type="Semanti cDescriptionType">
<Senmanti cs>
<Label >
<Nanme> Car </ Nane>
</ Label >
<Definition>
<Fr eeText Annot-at.} on>
Four wheel “notori zed vehicle
</ Fr eeText.Annot at i on>
</ Definition>
<Medi aCccur nence>
<Medi(aLocat or >
<Medi alri > i mage.jpg </ Medi aUri >
</Avedi aLocat or >
</Medi aCccur rence>
</ Seranti cs>
</ DesCHi pti on>

<[ Npeg7>

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 >

ll ?v"&dl aLuuat Ul
</ | mage>
</ Cont ent >
</ Col | ecti on>
</ Model >
</ Description>

Mpeg7>

The following example shows the use of the content description type SunmmaryDescri ptionType f

dd
th
is

scribing a hierarchical summary of video. The hierarchical summary has two levels: level 0 consists
fee summary segments, and level 1 consists of one summary segment. ThedHi, er ar chi cal Summary |
defined in 3.11.2.3.

or
of
DS

<|

pbeg7>
<Description xsi:type="SummaryDescriptionType">
<Summari zati on>
<Summary xsi:type="Hi erarchi cal SunmaryType"
conponent s="keyVi deod i ps" hi erarchy="dependent ">
<Sour celLocat or >
<Medi aUri >file://disk/video001l. npg</ Medi aUri >

</ Sour celLocat or >
<Sunmar ySegnent G oup | evel ="0">

<Summar ySegnent > <! .-<segnent #1 at level 0 -->
Summar ySegnment >

<Sunmmar ySegnent >(x! -- segnent #2 at level 0 -->
Sumrar ySegnment >

<Summar ySegment > <!-- segnent #3 at level 0 -->

Summar ySegnent >
<Sunmar ySegnent G oup | evel ="1">
<SummarySegment > <! -- segnent #1 at level 1 -->
Sumar ySegnment >
<[.Sunmar y Segnment G oup>
</ Sumrar y Segnent G oup>
</ Suparary>
</ Summar,i~zat i on>
</ Descr i{pti’on>

Mpeg7>

T
d

e following example shows the use of the content description type Vi ewDescri ptionType for

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

SpaceVi ew DSis defined in 3.11.35.

<Moeg7>

<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

11



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

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

<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"/>
l’ Spabcpal t I t I UTI
</ Vi ew>
</ Descri ption>

<|Moeg7>

The following example shows the use of the content description type Vari ati onDescriypti onType for
describing an image that is a variation of a video in which the image has been extracted.ffom the video. The

Vari ati onSet DSis defined in 3.11.4.1.

<lMpeg7>
<Description xsi:type="Vari ationDescriptionType">
<Vari ati onSet >
<Source Xxsi:type="npeg7: Vi deoType" >
<Vi deo>
<Medi aLocat or >
<Medi aUri >file://video-A nmpg</ Medi aUri >
</ Medi aLocat or >
</ Vi deo>
</ Sour ce>
<Variation fidelity="0.85" priority="1">
<Cont ent xsi:type="I|mageType~>
<l mage>
<Medi aLocat or >
<Medi aUri >fi\Me: //i mage- B. j pg</ Medi aUri >
</ Medi aLocat.ory>
</ | mage>
</ Cont ent >
<Vari ati onRel ati‘onshi p>extracti on</ Vari ati onRel ati onshi p>
</ Vari ati on>
</ Vari ati onSet >
</ Descri ption>

<|Moeg7>

3..4.2 Conteptmanagement types

3.p.4.2.1 Content management types example

describing the user preferences of a user of a multimedia system. The User Pr ef er ences DS is defined
3.[13:2:1.

The following example shows the use of the content management type User Descri pti onType for

n

<\Npegr>
<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.

<Mpeg 7>
<Description xsi:type="Medi aDescriptionType">
<Medi al nfornation i d="newsl nedi a">
<Medi al denti fi cati on>
<Entityldentifier organization="MPEG"' type="MPEG/ContentSettd">
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: Medi unCs: 2001: 1. 1" >
<Nare xnl:|ang="en" >CD</ Nane>
</ Medi un®
<Fi | eFormat href ="ur n: npeg:ipeg7: cs: Fi | eFor mat CS: 2001: 3" >
<Narme xnl :|ang="en" >npég</ Nane>
</ Fi | eFor mat >
<Fi | eSi ze>666478608</Fi | eSi ze>
<Vi sual Codi ng>
<Format href=z"ur n: npeg: npeg7: cs: Vi sual Codi ngFor mat CS: 2001: 1
col or Danai'n="col or" >
<Nane.xm : | ang="en">MPEG- 1 Vi deo</ Nane>
</ For nHt >
<Pi xel" .aspect Rati 0="0. 75" bitsPer="8"/>
<Frane hei ght ="288" w dt h="352" rate="25"/>
</ Vi,sual Codi ng>
</ Medi.aFor nmat >
</ Medi aProfil e>
</ Medi al nf.of mat i on>
</ Descri ption>

<|Moeg7>

The following example shows the use of the content management type Cr eati onDescri pti onType for
describing the creation information for a sports video. The Creationl nfornati on DS is defined [in
321,

<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

de :Prihing the usage information for a cpnrf video released for the Internet The | lc:\gnl nforantion

dé¢fined in 3.8.2.1.

<Mpeg7>
<Description xsi:type="UsageDescriptionType">
<Usagel nf or mati on>
<Ri ght s>
<Ri ght sI D or gani zati on="NBC' type="NBCCopyRi ghtslD'>
nbc: 20010618: t d2
</ Ri ght sl D>

IS

</ Ri ght s>
<Availability id="sports">
<l nst anceRef href="onlinenp7csl7sportsl"/>
<Di ssemi nati on>
<Format href="urn: npeg: npeg7: cs: Di ssem/nat i 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="payPerUse">
<Ti mePoi nt >2001- 06- 16T2%: 00+01: 00</ Ti nmePoi nt >
<Dur at i on>PT30M</ Dur-ati on>
</ Avai l abi | i tyPeri od>
</ Avai l abi l'ity>
</ Usagel nf or mat i on>
</ Descri ption>

Mpeg7>

A}

The following examplé shows the use of the content management type

Classificati onScheneDescri pti onType for describing a classification scheme for audio domain. The
Classi ficati onSchenme DS is defined in 3.5.4.1.

<Mpeg7>
<Descri ption xsi:type="d assificati onSchemeDescri pti onType">
<C assificati onSchene uri ="urn: npeg: npeg7: cs: MyAudi oDonai nCS"

domain="// Medi al nf ormat i on/ Medi aProfi | e/ Medi al denti fi cati on/ Audi oDonmi n">
<Header xsi:type="Descri pti onMet adataType">
<Ver si on>1. 0</ Ver si on>
<l 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>
</ Ternp
<Termterm D="1.2">
<Nane xm : | ang="en">Nat ur al </ Nane>
</ Ter n»
</ Ter n»
</ C assificationSchenme>
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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">
<Miltinmedi aContent xsi-type="lmageType">

<l mage>
<Medi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Creationl nformati on>
<Creation>
<Title> Wrld Series Game 3 </ Title>
</ Creation>
</ Creationl nformati on>
<Text Annot ati on>
<Fr eeText Annot ati on> Gane w nni ng honer un{</FreeText Annot ati on
</ Text Annot ati on>
<Senmanti c>

\Y

<Label >
<Nane>Last i nni ng</ Nane>
</ Label >
<Semant i cBase xsi:type="Event Fype">
<Label >
<Nanme>Ganme w nni ng homerun </ Nane>
</ Label >

</ Semant i cBase>
</ Semanti c>
<Vi sual Descri ptor xsi type="Scal abl eCol or Type" nuntf Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>12 34«56 789 0123456 </Coeff>
</ Vi sual Descri pt or>
</ 1 mage>
</ Mul ti nedi aCont ent >
</ Descri ption>
<|Moeg7>

The following example-shows the use of the multimedia content entity Vi deoType for describing a video.

<Mpeg7>
<Descri ptivoh xsi:type="ContentEntityType">
<Muktirmedi aCont ent xsi:type="Vi deoType">
<Vi deo>
<Creationl nformation>
<Creation>
<Title> Worldcup Soccer </Title>
<Creatton>
</ 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">
<Audl 0>
<Creationl nformati 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>

<|Moeg7>

The following example shows the use of the multimedia content<entity Audi oVi sual Type for describipg
aydiovisual content.

<Mpeg7>
<Description xsi:type="ContentEntityType*>
<Mul ti medi aCont ent xsi:type="Audi:oVi'sual Type">
<Audi oVi sual >
<Medi alLocat or >
<Medi aUri >pr ogr am-ipg</ Medi aUri >
</ Medi aLocat or >
<Cr eat i onl nf or mat\lon>
<Creation>
<Title>MNews Flash</Title>
</ Cr eat inon>
</ Creati onknf ormati on>
<Text Annot‘at i on>
<Fr.eeText Annot ati on> Afternoon news program
</|Fr eeText Annot atien>
</-Text Annot ati on>
<NMedi 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 >
</ Description>

</ 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>
l’ ?v‘édl O.TI LA~
</ Segment >
<Segnent xsi:type="Audi oSegment 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 tinmedi a>
</ Mul ti nedi aCont ent >
</ Descri ption>

<[ Mpeg7>

describing a collection consisting of one image and one video.

The following example shows the use of the multimedia content entity"\Mul t i nedi aCol | ecti onType for

<Mpeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="MiltinediiaCol | ecti onType" >
<Col | ecti on xsi:type="Content Col I"ecti onType" >
<Content xsi:type="I|nageType >
<l mage>
<Medi aLocat or xsjs~t'ype="I| nagelLocat or Type" >
<Medi aUri >i nage. j pg</ Medi aUri >
</ Medi aLocat.aory>
</ | mage>
</ Cont ent >
<Cont ent xsi: type="Vi deoType" >
<Vi deo>
<MediraLocat or xsi:type="Tenporal Segnent Locat or Type" >
<Medi aUri >vi deo. npg</ Medi aUri >
</Medi aLocat or >
<I.Vi deo>
</.€ont ent >
</ Collkecti on>
</ Mulbimedi aCont ent >
</ Descrippti on>

<[ Mpeg7>
TheZfollowing example shows the use of the multimedia content entity Si gnal Type for describing an image
sigmat:
<Mpeg7>
<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 nedi aCont ent >
</ Descri ption>
17
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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">
<I 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>

<|Moeg7>

The following example shows the use of the multimedia content<entity Anal yti cEdi t edVi deoType for
describing an edited video.

<Vpeg7>
<Description xsi:type="ContentEntityType*>
<Mul ti medi aCont ent xsi:type="AnalyticEditedVi 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 matilon>
<Creation>
<Title>Wrldcup Soccer </Title>
</ Cr eat inon>
</ Creati oAknf or mati on>
<Medi aTi ne>
<Medi“aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>
</ NMedi aTi ne>
</ Anatyti cEdi t edVi deo>
</ MuK¢i-medi aCont ent >
</ Desgetiption>

<[ Mpeg?>

3.R.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">

Pab:\agc ||a|||:—" PI Ubabl : I t_y ?V’Ddc: Dl
<Package name="Probability Distributions">
<Package name="Di screte Probability Distributions">
<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 name="Conti nuous Probability Distributions">
<Scheme nane="CGaussi anbDi stri butionType" />
<Scheme nane="Cener al i zedGaussi anDi st ri“buti onType"/ >
</ Package>
</ Package>
<Package name="Finite State Mdel s">
<Schene nanme="St at eTransi ti onModel|CFype"/ >
<Schene name="Hi ddenMar kovModel Type"/ >
</ Package>
</ Package>
</ Package>
</ Package>
</ Descri pti onMet adat a>
<!-- nore elenents here -->

<[ Mpeg7>

3.R.5.2 DescriptionMetadata Header

3.2.5.2.1 DescriptionMetadata Header-examples

The following example shows the (use of the Descri pti onMet adata Header for describing a vid
sggment. Note that this example shows how description metadata can be attached to one component of t
description — in this case the segment contained within the video segment temporal decomposition.

=He}

<Mpeg7>
<Description xsiytype="ContentEntityType">
<Mul ti nedi@Cont ent xsi:type="Vi deoType" >
<Vi deo>
<Medi aLocat or >
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
<Text Annot ati on>
<Fr eeText Annot ati on> Soccer scene </ FreeText Annot ati on>
</ Text Annot ati on>

(Tnnr'pnr al r\nr‘nrrpnti tion g:\p—"f alse" overl] ::p—"f alse"

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 at i on>
</ Corment >
<Publicldentifier type="UU D' organization="1S0O">

© ISO/IEC 2002 — All rights reserved
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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>
l’ I[\I IIL“Al
<Cont act xsi:type="PersonType">
<Nanme>

<G venName>John</ G venName>
<Fami | yNane>Sm t h</ Famni | yNanme>
</ Name>
<El ect r oni cAddr ess>
<Emai | >nobody @owher e. conx/ Emai-l >
</ El ectroni cAddr ess>
</ Cont act >
<El ectroni cAddr ess>
<Url>http://ww. csel t.itfqapeg/ </ Ul >
</ El ectroni cAddr ess>
</ Agent >
</ Creator >
<CreationLocation>
<Regi on>en</ Regi on>
<Adm ni strati veUni t>New Yor k</ Adni ni strativeUnit>
</ CreationLocation>
<CreationTi ne>2001- 02+ 20T10: 00: 00+00: 00</ Cr eat i onTi ne>
<I nstrunment >
<Tool >
<Nane>MPEG 7 W zzoExtracto Tool </ Nane>
</ Tool >
<Setti ng nanme="precision" val ue="hi ghest"/>
</ I nstrurent >
<Ri ght s>
<Ri'ght s D or gani zati on="MPEG' type="MPECcopyri 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"/>
<Scheme nanme="User Pref erencesType"/ >
</ Package>
<fHeader>

<!-- nore elenents here -->
</ Vi deoSegnent >
<!-- nore elenents here -->
</ Tenpor al Deconposi ti on>
<!-- nore elenents 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: nm nusOneToQOne;
zer oToOne, and so on.

Véctors & Matrix datatypes | Tools for representing arbitrary sized vectors and matrices’ ofJinteger
or real values. For vectors, the | nt eger Vect or, Fl oat'Vect or,
and Doubl eVect or datatypes represent vectors ofnteger, float,
and double values respectively. For matrices, the-l nteger Matri x,
Fl oat Mat ri x, and Doubl eMat ri x datatypesdepresent matrices of
i nt eger, fl oat, and doubl e values respectively.

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

datatypes (Probabi l'i tyVect or) and matrices (Pr 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.B.2 Integer datatypes
3.8.2.1 Unsigned datatypes

Information on extraction and use is not provided.
3.8.3 Real datatypes

3.8.3.1 zeroToOne datatype

Information on extraction and use.is not provided.
3.8.3.2 minusOneToOng datatype
Information on extraction-and use is not provided.
3.8.3.3 nonNegativeReal datatype
Information on ‘extraction and use is not provided.
3.8.4 Vectors and matrices

3.B.44 ¥ Representing vector and matrix values

The datatypes representing vectors (i nt eger Vect or, f1 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 aofythe
application using the datatype.

3.B.4.2 vector datatypes

Information on extraction and use is not provided.
3.B.4.3 minusOneToOneVector datatype
3.B.4.4 Matrix datatypes

3.8.4.4.1 Matrix datatypes examples

C

pnsider the two-dimensional 4x4 matrix shown below:
10 120 00 01
00 20 00 00
130 00 -10 0O
40 00 0.0, 12

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

<Poubl eMatri x npeg7:di n¥"4 4">
1.01

coNn N
cooo
cooo
PooOo
NOOR

0.
13.
4.

[oNeoNe]

0.
0.
- 1.
0.
>

</ Doubl eMat ri x

Consider the following 3-dimensional 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
4.0 1.0
5.0 2.0
2.0 50
6.0 3.0

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 2. 4.5 Disaanalmaatrine datatvnac
P DragoTar ot A Tataty g e s

3.8.4.5.1 Diagonal matrix datatypes examples

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

Be¢cause this matrix is a diagonal matrix, it can be represented using \the” Doubl eDi agonal Mat ri| x
datatype as follows:

<Doubl eDi agonal Mat ri x npeg7: di n="4" >
1.0 2.0 -1.01.2
</ Doubl eDi agonal Matri x>

3.B.4.6 MinusOneToOneMatrix datatype

Information on extraction and use is not provided.
3.B.5 Probability datatypes
3.8.5.1 probabilityVector datatype

Information on extraction and use is not provided.
B.5.2 ProbabilityMatrix datatype

3
3.8.5.2.1 ProbabilityMatrix datatype examples
C

pnsider a conditional probability distribution involving three random variables S, R, and W each of which
n have the value true or false. The conditional probability table for P(W|S,R) is defined as follows:

o
Q)

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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</ ProbabilityMatrix>

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

example above.
3.3.6 String datatypes
3.3.6.1 mimeType datatype

Information on extraction and use is not provided.

3.3.6.2 countryCode datatype

3.8.6.2.1 countryCode datatype example

The following shows an example of using a count r yCode. In this example, the country "Spain" iscidentifi
by its code "es".

D
(o

<Count ry>es</ Count ry>

3.8.6.3 regionCode datatype
3.8.6.3.1 regionCode datatype example

The following show examples of encoding places using region codes. Nateithat region codes are ca

inpensitive.

<Pl ace>

<Nane>ltalian province of M| ano</ Nane>
<Regi on>| T- M </ Regi on>

<[Pl ace>

<Pl ace>
<Nane>Dani sh county Roski | de</ Nanme>
<Regi on>dk- 025</ Regi on>

<[Pl ace>

<I-- This exanple purposely uses nixed case to show case-insensitivity of
country/region codes -->

<Pl ace>

<Nanme>Ant ananari vo provisce i n Madagascar </ Name>
<Regi on>ntG-t </ Regi on>
<[Pl ace>

3.8.6.4 currencyCodedatatype

3.8.6.4.1 currency€ode datatype example

The following shows several examples of different currency codes:

Currency Name Currency Code
Hong Kong Dollar HKD
Euro EUR

3.3.6.5 characterSetCode datatype

3.3.6.5.1 characterSetCode datatype example
The following table shows several examples of character set codes:
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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.

3.4.1 Introduction

This clause specifies a set of basic datatypes that are used for referencing within descriptions and' linking
degscriptions to multimedia content. While the DDL already includes a large library of built-in datatypes, t
linking to multimedia data requires some additional datatypes, which are defined in this clause:

Table 5 - Overview of Linking Tools.

of
he

Tool Functionality

References to Ds and DSs Tool for representing references to \parts of a descriptid
ReferenceType is defined as a referencing mechanism based on
IDREF or xPathRefType datatypes.

n. The
AnyURT,

Unique Identifier Tool for representing unique identifiers of content.

Time description tools Tools for representing time specifications. Two formats are distinguis
TimeType for time and date ‘specifications according to the real w
and MediaTimeType fortime and date specifications as they are us
media.

hed: the
brid time
bd within

Media Locators Tools for representing links to multimedia data.

3.4.2 References to Ds and DSs
3.4.21 Reference datatype

3.4.2.1.1 Reference datatype examples

The Reference datatype is used by description tools to make reference to other elements of a descriptidn.

For example, the Re ference-datatype is used in relation graphs, and to describe summaries of multimeg
cagntent, and to relate desegriptions of content structure and semantics (for examples, see clause 3.9 a
clause 3.11). The examples-below show the use of the Reference datatype for describing references usi
the three different meghanisms.

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

ia
hd
ng

nt

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

a

The~second example shows the use of xpath for referencing the first MyTargetElement contained as|
cll'l — ; I . o " I ot I I "

contains the specified xpath attribute.

U

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

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

in

<MyElement href="www.example.com/anotherdescription.mp7#idl"/>
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3.4.2.2 XPath datatypes

Information on extraction and use is not provided.

3.4.3 Unique Identifier

3.4.3.1  UniquelD datatype

3.4.3.1.1 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 examq
ows the use of UniqueID datatype for identifying a book using the International Standard Book Number
(IPBN).

sh

e

| <MiyID type="ISBN">0-7803-5610-1</MyID>

The following examples shows the use of UniqueID datatype for describing an International Standard W

C

pde (ISWC).

|<MyID organization="ISO" type="ISWC">T-034.524.680-1</MyID>

The following examples shows the use of UniqueID datatype for describing'@URN as a unique identifier.

| <MiyID>urn:ietf:std:50</MyID>

N

3.
In

3.

.E.4 Time description tools
A.41 Time datatype

A.4.2 TimePoint datatype
4.4.3 Duration datatype
4.4.4  IncrDuration datatype
4.4.5 RelTimePoint datatype

4.4.6 RelincrTimePoint datatype

formation on extraction and use is not provided:

formation on extraction and use is not provided.

formation on extraction and-use'is not provided.

formation on extractien and use is not provided.

formation on.extraction and use is not provided.

formation on extraction and use is not provided.

AT T;lucplupci'ty attribute group
formation on extraction and use is not provided.

4.4.8 Time datatype examples

pte that in this case the type and the organization are not specified in the attributes as they are alreafly
enicoded in the identifier value itself. Furthermore, in this casehé.type of the identifier (URI) is the defalilt
vdlue of "type" and does not need to be specified.

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>
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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 ne>
<Rel I ncr Ti nePoi nt tinmeUnit="P1D"
tifmeBase="../../../Time[1]">0</Rel | ncr Ti nePoi nt >
<lncrDuration tinmeUnit="P1D'>5</I|ncrDurati on>
<|Ti ne>

The following example describes the time of an event occurring in England, two hours and 20 minutes affer
the initial one:

<Ti me>
<Rel Ti nrePoi nt tinmeBase="../../../Tinme[1l]">PT2H20M 01: 00Z</ Rel Ti nePoi nt >
<|Ti me>

This specification is similar to the example using Rel | ncr Ti mePoi nt. 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 zone is different. Thus the local time is not +01:00 as it was the case for the initial event but +00:p0
ufc.

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

34.49 MediaTime datatype examples

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

Consider a video consisting of the following segments:
e Segmentl: 0-0.1(sec)

e Segment2: 0.1-1(s€c)

e Segment3: 1-10.(sec)

e Segment4:20-20 (sec)

e Segment5+20-1000 (sec)

The video and these segments are described using the Medi aTi me datatype in different ways in thege
examples-—Rémind that this is done to explain the possibilities of the Medi aTi me datatype. In a descriptipn
ugually enly one of these possibilities are used throughout the document.

Ségment 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 >
INVEdTaour at I on>PTINIOF VEdT aDur at 1 on>
Medi aTi me>

A}

For segment 3 counting mediaTimeUnits are used for the specification of the start time and the duration. The
mgdi aTi neUni t is specified as 1N which is 1/30 of a second according to 30F. But(if needed|a
mgdi aTi neUnit for the exact sampling rate of NTSC of 29.97..Hz is als@’ypossible with:
nmedi aTi meUni t ="PT1001N30000F". For the representation of the exact sampling rate\0of"25Hz in the cage
oflthe PAL or SECAM video format the time unit shall be instatiated by nedi aTi meUniit ="PT1N25F".

<I-- MediaTine for Segnent3(1l-10sec) -->
<Medi aTi ne>
<Medi aRel | ncr Ti nrePoi nt nedi aTi neUni t =" PT1N30F"

medi aTi neBase="../../ Medi aLocat or[ 1] " >30</ Medi aReH 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 last segment again specifies the time using seconds and minutes.

<I-- Medi aTine for Segnent4(10-20sec) -->
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt nedi aTi neUni t<=""PT1N30F"

medi aTi neBase="../../ Medi aLocater[ 1] ">300</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncr Dur ati on nedi aTi meUni t;=PT1N30F" >300</ Medi al ncr Dur ati on>
<AMedi aTi ne>

<||-- MediaTime for Segnent5(20-<1000sec) -->

<Medi aTi ne>

<Medi aRel Ti mePoi nt

medi aTi neBase="../../ MeditaLocat or [ 1] " >PT20S</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT16NM20S</ Medi aDur at i on>

<|Medi aTi me>

di al ncr Dufati on as follows:

Lﬂ:e duration may- be described by counting nediaTi meUnits (in this case seconds) using
<

Vedi al n€rPur ati on nedi aTi meUni t =" PT1S">980</ Medi al ncr Dur ati on>

Fcl)r anoether example, consider a description of a video segment with its root segment specified with:

<NEGT aTi >

<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 ne>

<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:

<pMedi aTi me>
<Medi aRel Ti nePoi nt nedi aTi mreBase="../../Medi aTi me[ 1] " >PT18S21N30F
</ Medi aRel Ti mePoi nt >
</ Medi aTi me>
Consider the case in which the video is divided into subsegments (e.g. a shot from 500 to 600).as follows:

<|

edi aTi me>
<Medi aRel | ncr Ti mePoi nt nedi aTi neUni t =" PTIN30F"
medi aTi neBase="../../Medi aTi nme[ 1] " >500</ Medi aRel | ncr Ti_mePoi nt >
<Medi al ncr Dur ati on nedi aTi neUni t =" PTIN30F" >100</ Medi al nctDur ati on>
Medi aTi me>

A

frame can be addressed within this segment as follows:

<|

edi aTi ne>
<Medi aRel | ncr Ti mePoi nt nedi aTi neUni t =" PTIN30F
medi aTi nreBase="../../../ Medi aTi ne">61</Nedi aRel | ncr Ti nePoi nt >
Medi aTi ne>

T

this case the start time of the shot (e.g. the parént node of the node which contains the presd
di aTi ne datatype) is referenced as nedi aTi neBase.

avoid having to repeatedly describe the nedi aTimeUnit and the nedi aTi neBase, t
di aTi neUni t and medi aTi neBase attribute can be used in Vi deoSegnent as follows:

ne

i deoSegnent medi aTi meUni t =" PTIAIN30OF" nedi aTi neBase="Medi aLocat or" >
<I-- nore elenments here <>
Vi deoSegnent >

=

all

the specified medi aTi meUnit” and medi aTi neBase attributes are instantiated in a video segment that
ancestor of this instance,.then the frame can be addressed as follows:

S

<

i deoSegnent nedi-aTi meUni t =" PTIN3OF" nedi aTi neBase="Medi aLocat or" >
<Tenpor al Decenposi ti on>
<Vi deoSegrment 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>

\/ danngrn:nt >

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
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<Myl nli neMedi a type="i nage/j peg">

</

<Medi aDat a16>98A34F10C5094538AB9387362522DA3</ Medi aDat al16>
Myl 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.

355 MediaLocator datatype examples

In
re

the following example the location of a video segment is specified by the URI of a video file and 't
ative start time with respect to the beginning of the file and the duration of the segment.

<WTenpor al Segnent Locat or >

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

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

<Medi aDur at i on>PT10S</ Medi aDur ati on>
</ Medi aTi me>
My Tenpor al Segnent Locat or >

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

WMedi aLocat or >
<Medi aUri >htt p: // www. npeg7. or g/ deno. np4</ Medi.aUri >
<Stream D>1</ Stream D>

MyMedi aLocat or >

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

W1 magelLocat or >
<Medi aUri >htt p: // www. npeg7. or g/ deno. ppnx/ Medi aUri >
<Byt ePosi tion of fset="1024"/>

M/l magelLocat or >

3.
3.
ba

in
ar

This clause defines the (basic tools, which are used as components for building other description tools. T

5 Basic description tools

b.1 Introduction

isic tools are used in-the Multimedia Description Schemes part of the standard (ISO/IEC 15938-5) and al
audio part (see ISO/IEC 15938-4) and visual (see ISO/IEC 15938-3) part. The tools defined in this clau
e as follows.

Table 6 - Overview of Basic Description Tools.

Tool Functionality

L4

U7

D

\nguage Identification Tools for identifying the language of a textual description or of the

muitimedia _content tself— This standard—uses e XMt —defined
xm : | 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

30
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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 classitication 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.

Agents Tools for describing "agents”, including persons, groups of persons,
and organizations. The Person DS represents a person, the
Per sonGroup DS a group of persons, and the Or gani zat'i on DS
an organization of people.

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

Graphs and Relations Tools for representing relations and graph structures. 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.
Ordering The Or der i ngKey DS describes hints for ordering descriptions
Alffective Description The Affective DS describes an audience's affective response to

multimedia content.

Plhonetic Description The PhoneticTranscriptionLexicon DS describes the
pronunciations of a;set of words.

p.2 Language identification
p.2.1  xml:lang attribute

p.2.1.1 xml:lang attribute examples
pnsider the following example:

AlO W w w

Text Annot ati on xn })lrang="en" >

<Keywor dAnnot‘ati on>
<Keywor d-xnml : | ang="fr"> chi en </ Keywor d>
<Keywerd> dog </ Keywor d>

</ Keywar.dAnnot at i on>

</ Text Anqotat i on>

("e s—automatica 02 s—contained-and-thy alue
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.
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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.p- 32— TextAmmuotationdatatype
3.p.3.2.1 TextAnnotation datatype examples

The following example shows an annotation of a video depicting the scene "Tanaka throws a small ball [to
Yamada. 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 withJHis |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 :|adg="en"> Yanmada </ Name>
</ \Wo>
<What bj ect >
<Nane xnt:lang="en"> A small ball </ Name>
</ \What Chject >
<What Act+ on>
<Nanme xm :lang="en"> Tanaka throws a small ball to
Yamada.
</ Name>
</ \What Act i on>
<What Act i on>
<Nane xm :lang="en"> Yanada catches the ball with his

hand. </ Name>
</ What Acti on>
</ Struct uredAnnot ati on>
</ Text Annot at i on>
</ Vi deo>
MUt rediaContent
</ 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:

<lMpeg7>

<Vi deo>

</ Vi deo>

</ Descri ption>
<|Moeg7>

<Description xsi:type="ContentEntityType">
<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.p.35

DependencyStructure datatype

3.p.3.5.1 DependencyStructure datatype examples

The following rules specify the dependency relations.in English:

Governor | Dependent Operator/FunctionWord Example
P (of DependencyStructure datatype) | (G: Governor, D: Dependent)
Verb Noun subj ect John (D) drank (G)
Verb Noun obj@ct drink (G) water (D)
Verb Noun i\ndi rect Obj ect tell (G) you (D) the fact
ki f unct i onVr d=(Preposition respect (G) for (D) John
Verb Preposition (Prep ) 51 (G) on (D) achair
NGun make (G) it possible (D)
Verb Adjective predi cate are (G) friends (D)
Prenosition is (G) without (D) a hat
P John returned (G) rich (D)
Veérb Adverb walk (G) fast (D)
iuncti f unct i onWbr d=(Conjunction started (G) before (D) I 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)
Caonilnetion \aoch hofara (O 1 firnichad (D hranlcfact
Coenpunetien erb betere(GHfinished(D)-breakfast
Auxiliary | o can (G) read (D) abook
verb
"to" Verb to (G) go (D) to bed

Rtles 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." Accordipng
the rule above, the following tree structure (syntactic tree) represents the_ dependency structure of the
sgntence.

talks

subj e::/ “to”

“

loves

‘. |whom| |he

Fi’[;ure 1 - Example of.dependency structure of the sentence: "John talks to Mary whom he loves."

The solid arrows~in/Figure 1 show dependency relations and the dashed arrows indicate coreferente
refations. The labels attached to the arrows indicate the type of dependency relation. Specifically, the verb
"talks" governs~~John" and "to (Mary)", while "Mary" governs a verb "loves" in a relative clause. In the relatiye
clapuse, 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>

LDl
I astT

<Head type="verb" baseForn"| ove" >l oves</ Head»

</ Phr ase>
</ Phr ase>
</ Phr ase>
</ Sent ence>
</ DependencySt ruct ur e>
</ Text Annot ati on>
</ Vi deo>
</ Mul ti nedi aCont ent >
</ Descri ption>
Moeg7>

3.p.3.5.2 DependencyStructure datatype extraction

Using a natural language parser (NL parser), it is possible’ to generate the dependency structure f
mpanually generated free text annotations. For example,) one can automatically extract the followi
information:

In

arl|

:
he
ar

S

Noptice that the preposition "to" is represented as a f unct i onWor d attribute attached to the Phrase elems
representing "to Mary who he loves".

aljvays be given. The constrained annotations generated by professionals have a relatively simple structu

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

Hbman correction for erronegus results of the syntactic analysis is usually needed. Most of the errors con
from the syntactic ambiguity yabout which phrase modifies which term. Correcting this type of error nee
mantic analysis of the sentences. But the error can be fixed by simply changing a governor term (i.¢

professional stylesannotations but also from the amateur style ones that include syntactic ambiguity.
Ope can retrieve audio or video segments using natural language as an interface by describing vid

the following procedure.
Forceach segment, the syntactic tree representing an instance of the Dependency Structure is converted tq a

Dependency structures

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

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

d high accuracy can generally be (obtained. On the other hand, amateur annotations, which tend to inclu

ad) of a modifier phrase (i.e., dependent), which is not very complicated for humans. The syntac
alysis by the NL~parser is helpful for instantiation of the Dependency Structure not only from t

gment with/the DependencyStructure datatype. To do this a video segment index is prepared according

nt

0y

ot
re
He

he
is
tic
he

PO
to

phrase that depends on a predicate of a "sentence" as a subject is taken to be the root node. If no su
term exists, a dummy node is added.
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verb

kick

subject /.~ \ object \ with”

ball foot

kick

object / \ with”
ball

foot

Tree of Dependency Structure

Al tree structures for the segment index included in the database are merged to form a database index treg.

mpatched with the index trees to find the desited segment.

Mptching may be achieved by partial tree matching and, in the case of inter-node matching, similarity-based
retrieval can be performed by usingya thesaurus or the like. The reason for configuring an index trge
cdntered about the subject/theme is that candidate can be narrowed down from the start through the use |of
sybjects/themes, which provideithe most information in keyword-centered annotations.

An example system is configured as follows.

subject
kick run kick

object “towards’ object object
bal% gd,  [bal,| fieid,)
Shot##4 Shot#3  Shot#l:  Shot#5

Edqch node in the index tree stores a pointer to the’segment in question. Therefore, to perform a search using
thjs index tree, a natural language search query is first converted to a tree structure. This tree is then

Tree for Index
(Subject-centered
Dependency Structure)

Shot#1 “ Tom kicks aball”

Shot#2 € John”

Shot#3”¥Tom runs towards the goa”
Shet#4 “ John kicks aball”

Shot#5 “Tom kicks the field”

36
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Description
(Well-formed XML Document)
|

|

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

Structure
Index Generator | ——,>

@
Query
(in Natural Language) — :> /}\

Tree Representation
for Matching

T
S

3

aditionally, keywords are used when retrieving based on language. Howeyver, using the Dependen
ructure has the following advantages.

supports retrieval that specify inter-element relationships such as«'A’gives B to C" which cannot
expressed solely by Boolean operators (AND/OR) as employed in-ordinary keyword retrieval.

supports flexible retrieval by allowing the use of "wild cards" suchds in the expression "C eats something
Fequires no special query language (retrieval can be perfornied with natural language sentences).

.p.4 Classification Schemes and Terms
p.4.1 ClassificationScheme DS

p.4.1.1 ClassificationScheme format and .importing

formation on extraction and use is not provided.

p.4.1.2 ClassificationScheme DS examples

The following subclauses show severaldifferent examples of defining classification schemes.

C

assification Scheme Example One: Audio Domain

The following example shows)a classification scheme for audio domain. Note that while this example

oF:
hd
fol

ised on the the AudioDomainCS classification specified in Annex A, it has been modified and simplifi
re for explanatory putposes. The instance of the ClassificationScheme DS defining the scheme looks
lows:

is
bd

<|

peg7>
<Descri pt/i-on xsi:type="C assificati onScheneDescri pti onType" >
<ChassificationSchene uri="urn: npeg: npeg7: cs: Audi oDonai nCS"

dofmain="// Medi al nf or mati on/ Medi aProfil e/ Medi al denti fi cati on/ Audi oDonmai n" >
<Header xsi:type="Descripti onMetadataType">

<Versi on>1. 0</ Versi 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">
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<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>

</ C assi ficati onSchenme>
</ Description>

Mpeg7>

Nare—xrt—— aIIU—"j p" Enset—<fNare
</ Terne
<Termterm D="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 dorain</Definition>
<Termterm D="3.1">
<Nane xm :lang="en">Sci enti fic</ Nanme>
</ Ter e
<Termterm D="3.2">
<Name xm : | ang="en" >Medi cal </ Nane>
</ Terne
<Termterm D="3.3">
<Nane xm : | ang="en">Securi‘tyx</ Name>
</ Ter e
<Termterm D="3.4">
<Narme xml : | ang="en" >Broadcast </ Nanme>
</ Ter e
<Termterm D="3.4">
<Nane xm : | ang="en">CD- A di stri buti on</ Nane>
</ Terne
</ Ter np

The first part of the C@ssi fi cat i onSchene instance contains "header” information including:

URL~"The unique identifier for this C assificationScheme is a URN:
"uf nnpeg: 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 as their
unigue identifier. The second part of the URN, "mpeg", is the namespace identifier. In this cage
the namespace identifier ("npeg") is one that is registered as belonging to MPEG. Following the

"mpeg" namespace identifier is the namespace specific string "nmpeg7", which identifies the
classification schemes as hning defined in this standard and a "cs" ering, which indicates tHat

38

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
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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 xmd - | ang attribute ha\/ing a value of "pn“) The term names are human

C
T

bg

readable labels for the terms. Note that terms may have names in multiple languages()Hor
example, term "2.2" has a name in both English ("Speech”) and Japanese ("Onsei").

e Term Definitions. Only terms "1* and "2“ have prose definitions in this classificatian.scheme.
The other terms do not have written definitions, which is allowed because thesDefiniti on
element in a term is optional.

e Term Relations. This classification scheme contains a hierarchy of terms.‘In others words| it
defines broader term/narrower term relations between pairs of terms. Fonexample, term "1 i a
broader term than term "1.1" and term "1.1" is a narrower term than tefm “1" — these are inverge
relations. Note that the definition of term "1.1“ is syntactically contained within the definition |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 containgd
terms. Because the default value of a term relation is "NT*, dadicating that the contained term|is
narrower than the containing term.

assification Scheme Example Two: Genre

e following figure shows an example of a simple claSsification for genre identified by the URI
rn: exanpl e: Genre". In the figure below, round boxes\represent classification schemes and square

Xes represent terms.

Escort

/ =

Information Drama: Music
TV A
ort
Sp Drama
Pop Rock Jazz Classical

Figure 2 - lllustration of the "Escort2_4: Genre" Genre Classification Scheme.

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
TCI LB t Tl m &“ IILID; b"
<Termterm D="rock">
<Name xm : | 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>
</ Descri ption>

<[ Mpeg7>

3.p.4.2  TermDefinition DS
Information on extraction and use is not provided.

3p.4.3 TermUse datatype
3.p.4.3.1 TermUse datatype examples

3p.4.3.1.1 Term reference use

The following example shows some~eéxamples of term reference using several different means to refer [to
tefms:

<I-- Referring to a term*using a URN -->
<TernmJse href="urn: npeg: npeg7: cs: GenreCS: al ternativeJazz"/ >

<I|-- Referring te-a’termusing a HITP URl -->
<Ternlse href={htt'p: :// ww. npeg. or g/ Genr eCS. xm #al t ernati veJazz"/ >

<I-- Referring to a termusing a classification scheme alias -->

<l-- Define“schema aliases -->

<@ assi fiati onScheneAl i as alias="s1" href="urn: npeg: npeg7: cs: GenreCS"/ >

<@ assifi ati onScheneAl i as alias="s2" href="http:://ww. npeg. org/ GenreCS. xm "/ >

<|--“Refer to the termusing the two schenn 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>

Term+elatton=—BF—termrb=—44"
<Name xm : | ang="en" >Sport </ Name>
<Definition xm:lang="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>
</ Terne
</ Terne
<[ Ter mlse>

In[ this example, the term "1.4.9" (i.e. basketball) is taken from the "ur n: GAI*SF: Sport s" classificatipn
sgheme. In addition to the term identifier in the href attribute, the Ter mJse,also includes inline informatipn
about the term: its name, definition, and some related terms. In this example, the term "1.4.9" is related |to
the broader term "1.4", which is in turn related to the broader term "1, In"0ther words, this indicates that the
hierarchy of terms for the genre is: 1.4.9 (Basketball) --> Sports (1.4) € 1 (Information) .

3p.4.3.1.3 Freeterm use

The last example shows the use of Ter mUse datatype as a free term use.

<Ter mse>
<Nanme>My genr e</ Nane>
<[ Ter mise>

What distinguishes a free term from a reference Ter mJse or an inline Ter mJse is that there is no referenge
to[a term in a classification scheme. Instead of referencing the term, a free term use includes an arbitrgdry
tektual name or definition. This use is.supported to allow the option of either writing free text or using a tefm
ingide of 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 niJse.

3.p.4.4 ControlledTermUse datatype

3.p.4.4.1 ControlledTermUse datatype examples

The following example-shows how a Cont r ol | edTer mJse can refer to a term in an existing classificatipn
sgheme, 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 thesaurus widely used for cataloguing in the museum community. This case shows how the term for
"High Baroque" in the AAT can be referenced as a controlled term:

<Control'l edTermJse href="http://ww. getty. edu/aat/21150" >

<Name xnl : | ang="en">H gh Bar oque</ Nanme>

<DefinitionsThe fulty Barogque styte that enmerged in ... < Definitions
</ Control | edTer nlUse>

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

4.5 termReference datatype

3p.451 Format of URN for terms

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

If the t er nRef er enceType is a URI, and the term being referenced is defined in ISONEC 15938, whether
ngrmative or informative, then the URI shall be a URN of the following form:

ufn: npeg: npeg7: cs: SchemreNane: t er m D'

The "ur n: npeg: npeg7: cs: SchenmeNane" is the URN identifying the classification scheme for this term, 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 tefm
in|the term's definition. Note however that URN's defined in the MPEGXURN namespace are case insensitive
and therefore the use of upper and lowercase letters are not distinguished in both t er Ml Dand scheneNarfe

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

3.p.4.6 ClassificationSchemeAlias datatype
Information on extraction and use is not provided.
3.p.4.7 GraphicalClassificationScheme DS
Information on extraction and use is not provided.
3.p.4.8 GraphicalTermDefinition-BS
Information on extraction and use is not provided.
3.p.4.9 GraphicalRuleDefinjtion DS
Information on extraction.and'use is not provided.
3.p.4.10 PullbackDefinition DS

Information on extraction and use is not provided.
3.p.4.11 DoublePullbackDefinition DS
Information.eh extraction and use is not provided.

3.p.47122" PushoutDefinition DS
In . . .

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">

42 © ISO/IEC 2002 — Al rights reserved



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

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

<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>

RC: atl UTl1 I d—" agl“ S UUuUl \.,C—"#UII:‘\IIUVVII" tal gct =5 )‘J'-f‘LL,III:\II\.JVVIIII
type="urn: exanpl e: any"/ >
<Rel ation id="ag2" source="#boundary" target="#unknown"
type="urn: exanpl e: any"/ >
<Rel ation id="ag3" source="#unknown" target="#boundary"
type="urn: exanpl e: any"/ >
<Rel ation 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=j#context"
type="urn: exanpl e: any"/ >
</ Al phabet Gr aph>
</ Graphi cal Ter n»
<G aphical Termterm D="2">
<Producti onRul e xsi:type="Pul | backDefi‘ni ti onType" >
<Rul eGraph id="rg">
<Node i d="rghand" >
<Nane href ="urn: exanplie:"HandObj ect "/ >
</ Node>
<Node i d="rgboundary"®
<Nane href ="ur n:*exanpl e: Obj ect"/ >
</ Node>
<Node i d="rgcontext">
<Nane href.="urn: exanpl e: any"/ >
</ Node>

<Rel ati onc;d="rgl" source="#rgboundary" target="#rghand"

t ype=iur n: exanpl e: cont ai ns"/ >

<Rel at.i oh i d="rg2" source="#rgboundary" target="#rgcontext"

type="urn: exanpl e: any"/ >

<Relation 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"

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

<Rel ati on source="#rgboundary" target="#boundary"

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

type="urmexanpteany"7=
<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.
II ?\JIG.IIC
</ Label >
<Semant i cBase xsi:type="0bject Type" id="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="rightanm >
<Label >
<Nane>ri ght arnx/ Nanme>
</ Label >
</ Semant i cBase>
<G aph i d="persongraph">
<Rel ation id="personl" type="urq:;exanpl e: has" source="#person"
target="#leftarm'/>
<Rel ation id="person2" type=2urn: exanpl e: has" source="#person"
target="#rightarni/>
</ Graph>
</ Semanti cs>
</ Descri ption>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Nane> Mor phisms graph of relations </ Name>
</ Label >
<G aph xsi : tlype="Mor phi sm& aphType" >
<Rel at ilom sour ce="#obj ect 3" target="#tomL"
t ype="ur n: npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentity"/>
<Relation source="#object4" target="#nmaryl"
t ype="urn: 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"/>
</ Graph>
</ Semanti cs>
<fDescription>

</ 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="trm c;\allp: e—any* f

</ Al phabet Gr aph>
</ Graphi cal Ter n»
<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: fish"/ >
</ Node>
<Rel ation id="rgll" source="#rglcontext" target="#context"
type="ur n: exanpl e: ahy/ >
<Rel ation id="rgl2" source="#rglcontext" target="#sun"
t ype="ur n: exanpl*e: cont ai ns"/ >
<Rel ation id="rgl3"% source="#rglcontext" target="#waves"
t ype="urn: exahpl e: contai ns"/ >
<Rel ation id="rgl4" source="#rglcontext" target="#fish"
t ype="ur niexanpl e: contai ns"/ >
</ Rul eG aph>
<Rul eG aphsid="rul e2" >
<Node -i d="r g2cont ext " >
<Nane href="urn: exanpl e: any"/ >
</(Node>
<Mode 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"/>

</ Node>
<Rel ation id="rg21" source="#rg2context" target="#context"
type="urmexanpteany"7=

<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"

+ 1 = o bRal P Vo e NillaYaVal BNEHEA | PR-Y
CYypNC="UTTI. TTgTY. TTPTY 7. Lo. O aPliliCT al T UITCO. ZUU L. TUTTILT UY 71

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

type="urn: npeg: npeg7: cs: & aphRel ati onCS: 2001: i dent i €y*/ ¥

<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="#context"

type="urn: npeg: npeg7: cs: G aphRel ati onCSz2001: i dentity"/

<Rel ati on source="#cl ouds" target="#unknown"

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

<Rel ati on source="#i cebergs" target="4#unknown"

type="urn: npeg: npeg7: cs: G aphRel@ti onCS: 2001: i dentity"/ %

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

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

<Rel ati on source="#rg21" target<’#ag4"

type="urn: npeg: npeg7: cs: & aphRel ati onCS: 2001: i dentity"/ %

<Rel ati on source="#rg22" tarwget="#ag3"

type="urn: npeg: npeg7::¢s:"G aphRel ati onCS: 2001: i dentity"/

<Rel ati on source="#rg23"Jt ar get =" #ag3"

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

<Rel ati on source="#rg24" target="#ag3"

type="urn: npegihpeg7: cs: G aphRel ati onCS: 2001: i dentity"/ %

<Sour ceGr aphRef ~hf ef =" #rul e2"/ >
<Tar get Gr aphRef " hr ef =" #ag"/ >
</ Mor phi sntzr aph>
</ Producti onRul e>
</ Graphi cal Ter n»
</ d assificati onSchermeBase>
</ Description>

Mpeg7>

The following example“takes a semantic description of a beach, described as having just beach and sky, a

ag
a

plies a rule that deseribes a beach as having both a beach and waves. The result (the output of the rule)
beach with both sKy and waves.

S

<|

beg7>
<Descri)ption xsi:type="d assificati onSchemeDescri pti onType">
<Cl assificati onSchenmeBase xsi:type="G aphical O assificationSchenmeType"
uri ="urn: exanpl e: cs: G aph3" >

<G aphical Termterm D="1">

<Producti onRul e xsi:type="PushoutDefinitionlype”>
<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»
</ Descri ption>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>

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

</ 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="#beachl"/:>
<Node id="sky" href="#skyl"/>
</ Graph>
</ Semant i cs>
</ Descri ption>
<Description xsi:type="SemanticDeScriptionType">
<Semanti cs>
<Label >
<Name> Mor phi smscgraph of rel ati ons </ Name>
</ Label >
<G aph xsi:type="Norphi sm& aphType" >
<Rel at i on .sour ce="#agbeach" target="#beach"
type="0rn: npeg: npeg7: cs: GraphRel ati onCS: 2001: i dentity"/>
<Sour ce@ aphTer nRef href ="urn: exanpl e: cs: G aph3: 1"/ >
<Tar get G aphRef href ="#beachgraph"/>
</ Graph>
</ Semantics>
</ Descri ption>

<[ Mpeg7>
<Mpeg7>
<Description xsi:type="C assificationSchenmeDescriptionType">
<ClassificationSchenmeBase i C £ i

uri ="urn: exanpl e: cs: G aph4" >
<G aphical Termterm D="1">
<Producti onRul e xsi:type="Doubl ePushout Defi niti onType">
<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>
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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>
II &JIIt Cl\t G aph
<RHSG aph i d="RHS">
<Node i d="object5">
<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 "

sour ce="#obj ect 5"
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 dentity"
sour ce="#obj ect 1" target ="#object3"/>
<Rel ation id="left2"
type="urn: npeg: npeg7: csY& aphRel ati onCS: 2001: i dentity"
sour ce="#obj ect 2" target="#object4"/>
<Sour ceGr aphRef href="#context"/>
<Tar get Gr aphRef href =lU#LHS"/ >
</ Mor phi snzr aph>
<Mor phi snG aph>
<Rel ation id="rgt1"
t ype="ur n;npeg: npeg7: cs: G aphRel ati onCS: 2001: i dentity"
sour ce="#obj ect 1" target="#object3"/>
<Rel ati onc;d="rgt 2"
t ype=iur n: npeg: npeg7: cs: &G aphRel ati onCS: 2001: i dentity"
source="#obj ect 2" target="#object4"/>
<SourceG aphRef href="#context"/>
<Target Gr aphRef href="#LHS"/>
</ Mor phi snzr aph>
</ Pr oducti onRul e>
</ Graphical Ter n»
</ d assi¥jcati onSchemeBase>
</ Descri ption>
<Descrigpii on xsi:type="SemanticDescripti onType">
<Semanti cs>

<Label >
<Name>East West </ Name>
</ Label >
<SemamtiTTtBase xS type="CbhjectType —Td="tom>
<Label >
<Nare>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>
</ Description>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Label >
<Nane> Mor phi sms graph of relations </ Nanme>
</ Label >
€ aph XSt typc—" Mot phl ST aphTy pc"
<Rel ation source="#obj ect 3" target="#tom"
type="urn: npeg: npeg7: cs: G- aphRel ati onCS: 2001: i dentity"/>
<Rel ati on source="#obj ect4" target="#nmaryl"
type="urn: npeg: npeg7: cs: GraphRel ati onCS: 2001: i dentity"/>
<Rel ation source="#l hs1" target="#ewl"
type="urn: npeg: npeg7: cs: & aphRel ati onCS: 2001: i dentiWy"/ >
<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>

<|Moeg7>

3.p.5 Description of agents

3.p.51 Agent DS

Information on extraction and use is not provided.
3.p.5.2 Person DS

3.p.5.2.1 Person DS examples

The following example shows the use of Person DS for describing a production assistant who is @n
inflividual called "John Smith" in English and-!Jean Smith" in French who is affiliated with ISO and whose |e-
mpgil address is "john.smith@iso.ch".

<Mpeg7>
<Description xsi:type="CreationDescriptionType">
<Cr eat i onl nf or mat ivon>
<Creation>
<Titlel>
<Cr eator>
<Rol e href ="urn: npeg: npeg7: cs: Rol eCS: 2001: PRODUCTI O\
A$SI STANT"/ >
<Agent xsi:type="PersonType">
<Nanme xnl:lang="en">
<G venName>John</ G venName>
<Fam | yNanme>Sni t h</ Fani | yNane>
</ Nane>
<Narme xm :lang="fr">
<G venNane>Jlean</ G venNane>
<Fami | yName>Smi t h</ Fami | yNane>
</ Nane>
<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

Pd
K
re

ETSONGr OUp UeSCrbeES a musicat group, e Roting Stones. Eacih member of the group (MitkJagoy
ith Richard, Ron Wood, and Charlie Watts) is represented as a Menber of the group. Each Menber
presented by an instance of the Person DS.

Br,
is

<|

pbeg7>
<Description xsi:type="CreationDescriptionType">
<Creationl nfornation>
<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</ Nanme>
</ Ki nd>
<Menber >
<Nanme>
<G venNane initiaks"M>M ck</ G venNane>
<Fam | yNane>Jagger</ Fani | yName>
</ Name>
</ Member >
<Menber >
<Name>
<G venNane>Kei t h</ G venNane>
<Fam kyNanme>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>
</ Menber >
</ Agent >

| Crant Ay

o oot Ot

</ 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>
<Cr eat or >
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: 2001: DI SSEM NATOR"/ >
<Adgent xsi:type="Organi zati onType" id="ORGL">
<Nane type="nmai n" xm:lang="en">Acne | nc. </ Nane>
<Nane type="variant" xm:|ang="en">ACVE</ Nane>

<Ki nd>
<Name>comnpany</ Name>

</ Ki nd>

<Cont act xsi:type="PersonType">
<Nane>

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

<|Moeg7>

p.5.5 PersonName datatype

b.5.5.1 PersonName datatype examples

e following series of examples show several different variations for describing the name for "Edward
bover".

T4 w w

In| the first example;the name is represented in the simplest fashion, with no decompoasition into its various
cgmponents:
<Narme>
<G venNanme>Edward J. Hoover </ G venNane>
<[ Nape>

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>

© ISO/IEC 2002 — Al rights reserved 51



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

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

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>

Arl\other example shows a name for which only a given name exists:

<fame>
<GivenName>Dinesh</GivenName>
<fName>

In the following Spanish name, the given name for the person cannot be broken down*further. Notice al
the use of the language attribute xm1:1ang to specify the language of the name.

<Name xml:lang="es">

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

<fName>

3.’r.5.5.2 PersonName datatype usage guidelines

e following guidelines should be followed for describing names:

Select the name by which the individual is most.:commonly known. Use sources of information in t
language of the individual. This may be a real'name, pseudonym, title of nobility, nickname, initials
another name. If more than one name is used, use the name most commonly known.

In library practice, "authority files" suchas the Library of Congress Name Authority Files would
consulted prior to establishing the name in local files. In the absence of access to national data, log
decisions about the predominant form of name based on resources available locally, and associat
name references for variant names are "linked" to the official name. Variations in spelling, differg
transliteration systems from_non-roman alphabets, names in different languages, fuller vers
abbreviated forms of name, or changes in the name used provide opportunities for linking to t
official form of name.

Separate entities: When a person actively uses two or more names for different types of creati
works, separate entries can be created. Example: Dodgson, Charles Ludwidge (for mathematig
works) and Cartoll, Lewis (literary works). Entries would be created under both names with referen
to the other-name.

Changé/ef name: When names have changed due to marriage, choose the latest form of nan

ne

be
al
bd
nt
IS
he

Ve
al
e

ne

unless’it is determined that an earlier name will persist as the name by which a person is betfer

knewn.

Qualification elements, i.e. dates, titles of address, fuller form of name, etc. are added to distingui

between persons with the same name.

52

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
professional contribution would be used, with references from the additional names.

in
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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">
IName xm : fang—"en >Vadri dJ/ Name>
<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 essLi ne>
<Addr essLi ne>Uni ver si dad Pol itécnica de Madri d<AAddressLi ne>
<Addr essLi ne>Ci udad Uni versitaria s/n</Addresshi‘ne>
<Posti ngl denti fi er >E- 28040</ Post i ngl denti fier>
</ Post al Addr ess>
<l nt er nal Coor di nat es>C- 306</ | nt er nal Coor di pat-es>
</ DescriptionUnit>

<|Moeg7>

3.p.6.2 GeographicPoint datatype
Information on extraction and use is not provided.

3.p.7 Graphs and relations

3.p.7.1  Graph DS examples

Npdes are optional. Any item referenced’by a relation in a graph is automatically defined as a node (this|is
cdlled an anonymous node). For._example, the following two representations are equivalent up [to
ispmorphism.

<@ aph>
<Node id="n1" idref="a">
<Name href ={"ur'n: exanpl e: bi cycl e"/ >
</ Node>
<Node id="n2%"idref="b">
<Nane~href =" ur n: exanpl e: obj ect"/ >
</ Node>
<Rel at ijon xsi:type="Rel ati onType" source="#n2" target="#nl"
type="ur n: npeg: npeg7: cs: Semant i cRel ati onCS; 2001: speci al i zati onOf "/ >
<|G,aph>

<Gapir>

<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>

SerrantcBase—xsi typc—" @J ect Ty pc" —et=" ub] ectB"
<Label >
<Name> (bj 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€3.2001: | eft"
sour ce="#nodeA" target="#nodeB"/>
<Rel ation type="urn: npeg: npeg7: cs: Senant i cRel at i;onCS: 2001: goal O "
sour ce="#nodeA" target="#nodeB"/>
</ Graph>
</ Semanti cs>
</ Descri ption>

Mpeg7>

3.

3

C
fol
fol

p.7.2.1 Relation DS examples

b.7.2 Relation DS

bnsider expressing the relation that segment A is ta the left of segment B. This can be expressed as t
lowing graph, made up of two nodes and one labeled edge "leftOf". One can write this using the exterr]
fm of the Rel ati on DS as follows:

he
al

<

3 aph>

<Node id="nodeAl" i dref="segrent A"/ >

<Node i d="nodeBl" i dref="segnent B"/ >

<!-- Edge froma->b -->

<Rel ation type="urn:rtelation:leftOF" source="#nodeA2" target="#nodeB2"/>
Graph>

al|

pwever, the internal-ferm of the Rel ati on DS may be used to write the relation within the sour
gument (i.e. "segmentA") as follows:

<

i deoSegnent \/d="segnent A" >

<Rel atiton type="urn:relation:leftOf" target="#segnentB"/>
Vi deoSégirent >
i deoSegnent i d="segnentB"/>

B

bth-these m(nmlnlnc are e livalent ta each ather and differ nnly inthe 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.

54
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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>
<Collectionid="collectionl" xsit \len—" ContentCollecti nnT\]lpn" >
<!-- nore elements here -->
</ Col | ecti on>
<Col | ection id="col |l 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
t ype="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©on€sS: 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>

<|Moeg7>

.p.8 Ordering Tools
5.8.1 OrderingKey DS
b.8.1.1 Ordering Key DS examples

<d w o w ow

e following example illustrates the- use of the OrderingKey D for describing the ordering |of
ideoSegment DS description based-en two elements of the CameraMotion D, the TRACK_LEFT_F elemgnt
and the ZOOM_IN_F element. Yo the first Or deri ngKey DS description, the ordering is based on the
TRACK_LEFT_F element of(the Caner aMoti on D so the shots containing the most amount of "actign”
would appear first in the ordered list. In the second Or deri ngKey D description, the ordering is based pn

the ZOOM_IN_F elemeft)of the Camer aMbt i on D so the shots containing close-ups would appear first|in
the ordered list.

<Vpeg7>
<Descri pti-on xsi:type="ContentEntityType">
<Order i ngKey nane="ActionOrdering" senmantics="The shots containing nore
action">
<Sel ect or
xpat h="/ Mpeg7/ Descri pti on/ Mul ti medi aCont ent/ Tenpor al Deconposi tion

\/i danpgmnnt ">

<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">
?v‘édl O.TI e
<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>
<l-- CaneralMotion descriptor value onmtted -->
</ Vi deoSegnent >
<Vi deoSegnent id="id3">
<Medi aTi nme>
<Medi aTi mePoi nt >T00: 00: 10</ Medi aTi nePoi af.>
<Medi aDur at i on>PTOMLOS</ Medi aDur at i on>
</ Medi aTi me>
<!-- CaneraMtion descriptor value omtied -->
</ Vi deoSegnent >
<Vi deoSegnent id="id4">
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 20</ Medi aTi nePoi nt >
<Medi aDur at i on>PTOMLOS</ MEdi aDur at i on>
</ Medi aTi ne>
<l-- CaneralMotion descriptor value onmtted -->
</ Vi deoSegnent >
</ Tenpor al Deconposi ti on>
</ Vi deo>
</ Mul t i nedi aCont ent >
</ Descri ption>
<[ Mpeg7>

bp.9 Affective description
p.9.1 Affective DS
p.9.1.1 Affective DS examples

e following example demonstrates the use of the Affective DS to describe the story shape of a movie. The
stpry shape represents-the development of a story along time by assigning a score to each scene, whith
measures the degreeof "story complication" in that scene. The peaks in the score usually correspond |to
climaxes in the story. Figure 3 shows an example of the story shape characterized for a certain action movie.

3
3
3
T
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Story Shape of an Action Movie
1 -
0.75
05
025
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:

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

<Mpeg7>
<Description xsi:type="ContentEntityType">
<l--
Story Shape description by Affective DS.
Not e:
identified by "AffectTypeCS".
-->
<Affective id="affectivel">
<Header xsi:type="Descri pti onMet adat aType" >
<Confi dence>0. 85</ Confi dence>
<Ver si on>1. 0</ Ver si on>
<Comment >
<Fr eeText Annot at i op=

t ¢chni que.
Not i ceabl e jexperi nent al
the creatiton i nfornmation.
</ FreeText Annot at i on>
</ Comrent >
<Privateldentifier>exanpl el</Privateldentifier>
<Cr eat or >

<Nane>experi nent al Subj ect </ Nane>
</ Rol e>
<Agent xsi:type="Organi zati onType">
<Nane>N. Uni v. </ Narme>
</ Agent >
</ Creator >
<Cr eat or >

Story shape is defined in the inforwmative classification scheng

Confidence is-nmeasured using a certain statistical

conditions are used to describe

<Rol‘e href="urn: npeg: cs: Af f ect BasedCont ent Anal ysi sCS: 2001" >

<Rol e href="urn: npeg: cs: Af f ect BasedCont ent Anal ysi sCS: 2001" >

<Name>or gani Zer </ Name>
</ 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>
f Ty PT
<Score idref="scenel">0.00360117</ Scor e>
<Score idref="scene2">0.00720234</ 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 aLocat or"
medi aTi neUni t =" PTLIN3OF" >
<Medi aLocat or >

<Medi aUri >ht t p: // www. npeg. or g/ cont ent s/ TheMaskCOF Zorr 0. npg</ Medi aUri >
</ Medi aLocat or >
<l-- 0.0 .. 7669.5 sec for "program--->
<Medi aTi ne>
<Medi aRel Ti nePoi nt >PT0S</ MediaRel Ti nePoi nt >
<I-- <Medi aRel Ti nePoi nt >PT0S</ Medi aRel Ti nrePoint> -->
<Medi aDur at i on>PT2H7M49S5N10F</ Medi aDur at i on>
</ Medi aTi ne>
<!-- Deconposition into.sctenes -->
<Tenpor al Deconposi ti ons
<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>
</ Medi aTi ne>
</ Audi oVi sual Segnment >
<Audi oVi 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 oVi sual Segnent i d="scene222">
<l-- 7639.8 .. 7669.5 sec for "scene222" -->
<vediratirmes
<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

the i 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 obtamed from students in N Unlv based on the Semantic Score

te|

A
de
to

gd

"Hg"

fol

hniques.

other example of using the Af f ecti ve DS is to describe the affective response to the evenis’and objeg
picted in a soccer game video. Suppose that the video contains a goal event, where a goalkeeper "A" fa
capture a slow ball kicked by a forward "B", resulting in losing a point for "A’s" teamThe objects, t
alkeeper "A" and the forward "B", may be described using the Senant i cPer son.DS: Because a fan
team may feel angrier towards the goalkeeper, who fails to catch such an easy.ball, than towards t
rward who kicks the ball, his/her affective response to the object descriptions can be represented as:

igal

ts
Is
he
of

<A

\f f ecti ve>
<Type href="Affect TypeCS: 2001" >
<Nane> anger </ Name>
</ Type>
<Score idref="Coal keeper-id">0. 8</ Scor e>
<Score idref="Forward-id">0.2</Score>

<|Affective>
In| this description, "Goal keeper-i d" and "Forward: i d" reference the goalkeeper and the forward
descriptions respectively, which are assumed to havebeen described elsewhere.

p.9.1.2 Affective DS extraction

e Affecti ve DS does not impose any extraction method of the score. In other words, the Af f ect i

e

itlis

of

axis of the Freytag S tr|angle represents the mformatlonal attrlbutes of each dramatlc |nC|dent An |nC|dent
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.
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a. Introduction

b. Rise

c. Climax

d. Return or fall
e. Catastrophe

e

Complication

Eiaure 4 - Froviaa's trianale [l aurelQ3]
J J J J L J

In| reality, however, things are more complicated than in Freytag's idealized model. One dramatic (neidgnt
mRy raise some questions and answer others simultaneously. Hence, the degree of complication |is
infroduced to specify the net increase of complication caused by an incident. The degree of complication|is
represented by a positive value when complication caused by an incident’s raising questiens’overwhelms
resolution by answering questions and a negative value vice versa. The cumulative complication for an
intident is defined as the cumulative sum of the degree of complication for all incidents preceding this
incident, representing the net intensity of complication for this incident. Note that hécause of a fractal-like
property of a play where whole story is composed of several sub-stories that can, be further divided into
vgrious dramatic incidents, the shape of a practical play is characterized in mofte jirregular and jagged fofm
thn shown in Figure 4.

In| order to help readers’ understanding, an example from [Laurel93] is-reproduced. Assume the following
background situation: a group of strangers have been invited by an_-anonymous person to spend the
weekend in a remote mansion. During the night, one member of the group (Brown) has disappeared. Some
ofl the remaining characters are gathered in the drawing room_€expressing concern and alarm. The butler
(Jpmes) enters and announces that Brown has been found. Fhe)following are conversations made amopg
thpse people.

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

Nancy: Yes, can’'t you see my nerves arevabsolutely shot? If you have any information at all, ypu
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 not,_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 informational components raised in the above dialog are summarized as:

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.
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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[ this table, the component ¢ and e are evaluated as negative complication (resolution). The\former
provides an answer to the puzzle that “Brown had disappeared”, while the latter gives an answer to the
guestion that “how Brown died” raised in the component d. The third column in the table-denotes the
cymulative sum of the degree of complication from the component a. Assume that each eomponent in the
taple is a dramatic incident occurring sequentially. Then, since the degree of complication-evaluated at eath
intident indicates the increase of complication at each incident, the cumulative complication in the tahle
reflects 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¢c d e _@

15¢ q

1A

Dramatic I ncident

Complication
—

Figure 5 - The storyxshape for the dialog example.

p.9.1.2.1.2 Semantic Score Method

3

Based on the Freytag's play analysis;@ subjective evaluation method for storied video, called “Semantic
S¢ore Method”, is proposed [TakahashiO0-1]. According to Brenda Laurel [Laurel93], an implicit assumptipn
w@s made in the Freytag analysis that there is a direct relationship between what we know about the
driamatic incident and how we-feel about it. The method, however, mainly focuses on the former aspect, i.e.,
the method is developed as an analytical tool for a subjective video evaluation. In short, the evaluators are
agked to give a positive (negative) value to each pre-determined scene according to the degree |of
cgmplication (resolution)they perceived. The evaluators are expected to interpret what happens in the scenpe
and analyze dramatic\incidents involved in the scene in order to characterize the scene with a single valye
(cplled Semantic<Sgore) from the complication/resolution viewpoint.

In[ order to aobtain reliable data from general audiences, it is useful to provide the following items s
sypportingtools of the method [TakahashiO1]:

e* 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.

In

shows a part of an example of the score sheet. In this sheet, each row corresponds to a scene, whichl|is
camposed of the scene number, a short scene description, duration of the scene, and a cell to befilled with
the complication value. Supplemental information is provided for the sake of evaluators’ convenience, i.g.,
eValuators can easily recognize where they are evaluating at any moment. In addition, several consecutiye
sdenes are grouped to form an episode, the second level story component that can be-identified withg
arbiguity. In this score sheet, the boundary of the episode is represented with a thick'solid line. Although t
ygrdstick evaluators keep in mind may vary during the evaluation, a request to" keep the consistency
sgoring within whole video is often hard to achieve. It is therefore practical to ask evaluators to at least ke¢p
the consistency within the episode.

addition, a specially designed score sheet is useful to record the scores the evaluators assigns. Figure 6

ut
he
of
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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
1 | 10 [Rafael orders to drive boys away 11
11 |Black man takes boys 7
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 thema pendant 21
19 |Zorro goes to Rafael's place 34
20 [Zorro carves a "Z" at Rafagel'sheck 23
21 |Zorro leaves with Tornado 35
22 |Boys are watching tHe pendant 25
23 |Zorro reaches histhome 49
24 [Old woman andya baby there 55
25 [A woman notice 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
D 30, |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
e Ask evaluators to watch the designated title in a normal fashion.
o Ask evaluators to re-watch the test material and to evaluate it using the score sheet.

e 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.

INTRODUCTION DEVELOPMENT TURN

—N
—K
—H
— S

— Ave-0/2
—— Ave+0 /2
—— Average

2 3 5 8 888 8588 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 accumulatedzcomplication while the horizontal axis is the scene
number (instead of time stamp of the whole movie).*All data are normalized with respect to their maximym
peak value so that direct comparison among themtis available. It is also noted that a whole story is divided
into four regions based on a conventional Japanese story model known as Ki-Sho-Ten-Ketsu, where Ki, SHo,
Tén and Ketsu correspond to Introduction, Development, Turn, and Conclusion, respectively.

The thick line in the graph of Figure 7 is ebtained by combining the four Semantic Graphs. Note that a simple
ayeraging operation does not work well-in this analysis because there are cases where a scene is scored
with both high positive and negative_values. Although the case clearly suggests that evaluators recognige
samething in the scene, a simple averaging 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 combingd
sqore are determined by averaging the absolute value of the original scores and by taking the majorjty
decision of them, respectively. With this averaging technique, the dulling of the graph shape can be
syccessfully avoided.

3.p.9.1.2.2 Physiological Measurements and Analysis

Other possiblevmethods to extract the score for the Affective DS instantiation include the physiologigal
measurements and analysis.

Recent.developments of sensor technology and brain science have shown the potential to reveal human
emotional and/or mental states through physiological measurement and analysis. This suggests that the
physiological approach can be a promising tool for multimedia content evaluation, which provides valualjle
information that Is hard to detect through other approaches. Specitically, 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.

fties
he
mpvie. In order to explain what happens in the scene, two images are extracted before and after the-bang
sqund and shown under the graph. At the image before the bang sound, Zorro attempted to jump'off a wall
onto his waiting horse (see left image). But just before he lands, the horse moves forward and Zotro ends pp
on the ground. The bang sound occurs at this moment. Since he was supposed to mount the horse
syccessfully, he is embarrassed after the bang sound (see right image). Audiences also expected that Zofro
cquld mount the horse smoothly, the unexpected happening leads them to smile.

|
1§ H-

EMG Activity

-

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

1
Figure 8 - Spikes in Electtomyogram (EMG) caused by smiling in “THE MASK OF ZORRO.”

As is demonstrated, the EMG-measurement can be used to detect smiles of audiences. Strictly speaking,
what is detected is a particular muscle movement at the forehead, and it could happen not only for smile Qut
also for other emotions.-Fherefore, electromyography is a promising tool to capture some emotions of human
being through his/her.nuscle activity.

Another examplesshown in Figure 9 concerns the highlight scene detection through the analysis of ngn-
bljnking perieds. Video image of audience’s eye is captured and analyzed using image-processing
tegchnology<to ‘extract the eye-blinking points in time. Then non-blinking periods are measured as a time
difference between two eye-blinking points. Figure 9 shows non-blinking periods along the entire movie. [In
the graph of Figure 9, the horizontal axis denotes time over whole the movie while the vertical axis is ngn-
blnking 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.

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 drindd the Hyuor™ “ignite botmb”™
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 highlight scene
inlJa movie. This is qualitatively explained by the fagct that, as a natural property of human being, we tend|to
open our eyes wide without blinking when we wateh something that attracts our attention.

3.p.9.1.3 Affective DS use

The description using the Af f ecti ve ~BS provides high-level information on audience's interpretation as
well as perception on multimedia coptent and therefore can be used in various ways. One of the examples|is
given as a preprocessing for video.summary: In the case of story shape for example, one can obtain a video
symmary that reflects the story.development. Furthermore, the highlight video summary can be obtained py
sglectively concatenating high score video segment notably when the Type element takes a value of, e.g.,

it

inal
p:
ictly
just

itted

and taIented creator creates an attracnve traller from the V|ewp0|nt of V|deo segment selectlon

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

S
sq
of
tay

B)
al
Al
re
N
te
of
aq
in
off
3.

3.

In
3.
3.

emantic Score Method typically last for thirty to sixty seconds and thus simply concatenating select
enes gives a long video clip which is too long to be a trailer. A study [TakahashiO0-3] reveals the strategy
how to identify a shot within the selected scene. According to the strategy, the following criteria should be
ken into consideration:

Sulting trailer can gain more than 60 points comparedwith an original trailer having 100 points as a bas

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

assigning an appropriate weighting value to each shot within a scene according to the criteria list
ove, a shot candidate for a trailer can be determined at each scene.

cording to the evaluation of the simulated trailer created based on the strategy introduced above, t
hte that the simulated trailer is created only using\video segments in the original movie, i.e., none of ex{
chnique such as taking special video segments* and/or advertising narration that is not included in t
ginal movie is taken into account. Hence, this result clearly indicates that the strategy introduced abo
tually reflects a certain essence of an attractive trailer creation. Although it is obvious that a trailer creat

such way cannot overwhelm the one created by a skilled and talented creator, it is expected that this s
approach will bring some reference materials that stimulate his/her creativity.

.10 Phonetic description.

b.10.1 PhoneticTranscriptionLexicon header

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

6.1 Introdugction

T

multimedia. data may be available in multiple modalities, formats, coding versions, or as multiple instance
The tools-defined in this clause allow the description of an original instance of coded multimedia data and t
multiple variations of the original instance. The following tools are specified in this clause:

is clause.specifies tools for describing the media features of the coded multimedia data. The cod

bd

Ve
bd
Drt

bd

Table 8 - Overview of Media Information Tools.

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
Medi al denti fication DS allows the description of the content entity.
The different Medi aProfil e DS instances allow the description of the
different sets of coding parameters values available for different coding
profiles.
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3.6.2 Mediainformation 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.

3.6.24 MediaFormat D
Information on extraction and use is not provided.

3.p.25 MediaTranscodingHints D
Information on extraction and use is not provided.

3.p.2.6  Media Quality D
Information on extraction and use is not provided.

3.6.2.7 Medialnstance DS
Information on extraction and use is not provided.

3p.2.8 Mediainformation examples

3.p.2.8.1 Medialnformation DS examples

bglonging to a CD collection, and another provideden-line.

The following example shows the use of Medi al nf or mat i.on™DS for describing the media information fol
vifleo. The content is identified as corresponding to "natukal’ content from the video domain. A single medi
profile is described, which identifies the medium as "CD*, the visual coding format as "MPEG-1 Video", t
audio coding format as "MPEG-1 Audio." Furthermore, two instances of the content are described, o

<Mpeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi: type="Vi deoType" >
<Vi deo>
<Medi al nf ormation i d="newsl nedi a">
<Medi al dentification>
<Enfirtyl dentifier organi zati on="MPEG'
t ype=" MPEG/Cont ent Set-'d” >
npeg7_content : newsl
</Entityldentifier>
<Vi deoDomai n
hi ef =" ur n: npegyApeg7: 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 >
<Content href="urn: npeqg: 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" >
<Nane xnl:|ang="en">MPEG 1 Audi o</ Nane>
</ For nat >
<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=",245"% 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 ngVal ue>
<Rat i ngSchene styl e’ hi gherBetter"

href ="urn: npeg: npeg7: cs: Qual i t yRat i ngScheneCs: 2001: 2. 3" >
<Nane xnl:lang="en">PSNR_Y</ Nane>
</ Rati ngScheme>
</ Qual i tyRati ng>
<Rat i ngl nf orm@t i onLocat or
href =" Measurenment/PicQuality/quality. htm"/>
<Per cept, i"bl eDef ect s>
<Visual Def ect s
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="nmp7csl7newsl" >
<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>
<Medi al nst ance i d="onli nenp7csl7newsl" >
<l nstancel dentifier organizati on="MEG'
type="NMPEG/Content Set Ot et d“>Tpeyg7/content 7/ mews 1
</ I 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 ti 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">
‘V’i dCU
<Medi al nf or mat i on>
<Medi al denti fi cati on>
<Entityldentifier organizati on="MPEG'
t ype="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 width="720’ hei ght="486"/>
<Fi el d tenporal O der="0" positional Order="0">
<Conponent >
<Nane>Luni hance</ Nane>
<O f set~ohori zontal =" 0. 0" vertical ="0.0"/>
<Per.icod hori zontal ="1.0" vertical="1.0"/>
</ Conponent >
<Conponent >
<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>
</ Mul ti nedi aCont ent >
</ 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>
€ot-ot Sallp: i LLL®)
<Lattice w dth="720" hei ght="486"/>
<Fi el d tenporal Order="0" positional Order="0"»
<Conponent >
<Nanme>Lum nance</ Nane>
<Offset horizontal ="0.0" verticah=20.0"/>
<Peri od horizontal ="1.0" vertical™="2.0"/>
</ Conponent >
<Conponent >
<Name>Chr onm nanceBl ueDi f ference</ Nane>
<Offset horizontal ="0.,0" yvertical ="0.0"/>
<Peri od horizontal ="20" vertical ="2.0"/>
</ Conponent >
<Conponent >
<Name>Chr om nanteRedDi f f er ence</ Nane>
<Of fset horizonval ="0.0" vertical ="0.0"/>
<Peri od horiZontal ="2. 0" vertical ="2.0"/>
</ Conponent >

</ Fi el d>
<Fi el d tenpofalOrder="1" positional Oder="1">
<Conponent >

<Nane>Lun nance</ Nane>
<6&f fset 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"/>
<Period horizontal ="2.0" vertical="2.0"/>

</ Conponent >

</ Fi el d>
</ Col or Sanpl i ng>
</ Vi sual Codi ng>
</ Medi aFor nat >
</ Medi aProfil e>
</ Medi al nf ormati on>
<Video>
</ Mul ti nedi aCont ent >
</ Descri ption>

</ Mpeg7>
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The following example shows the use of the Col or Sanpl i ng D for describing(the following MPEGQ

QO Luminance
x Chrominance

GJ

lgure 10 - lllustration of the siting of luminance and chrominance samples for 4:2:2 data©(i.e., MPE
nterlaced color sampling YCbCr 4:2:2).

i
N

erlaced sampling: YCbCr 4:2:0, which is illustrated in Figure 11.

<|

ty

peg7>
<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>
<Entityldentifier organizatj\on="MEG'
pe="MPEG/Cont ent Set | d" >
npeg7_content: newsl
</Entityldentifier>
</ Medi al denti fication>
<Medi aProfil e>
<Medi aFor mat >
<Cont ent href="MPEG/Cont ent CS: 2001" >
<Nanmexaudi ovi sual </ Name>
</ Cont ent->
<Vi sual-Codi ng>
<Qol or Sanpl i ng>
<Lattice hei ght="720" wi dt h="486"/>
<Fi el d tenporal Order="0" positional Oder="0">
<Conponent >
<Nanme>Lum nance</ Nanme>
<Cffset horizontal ="0.0" vertical ="0.
<Period horizontal ="1.0" vertical ="2.
</ Conponent >
<Conponent >
<Nanme>Chr om nanceBl ueDi f f er ence</ Nanme>
<Cffset horizontal ="0.0" vertical ="0.5"/>
<Period horizontal ="2.0" vertical ="4.0"/>
</ Conponent >

o"/>
o"/>

<(‘nrrpnnnn'r >

<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 >
<Name>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>
<Cffset horizontal ="0.0" vertical ="2.5"/>

<Peri od hori zont al

</ Conponent >
<Conponent >

"2.0" vertical="4.0"/>

<Name>Chr om nanceRedDi f f er ence</ Nane>
<Cffset horizontal ="0.0" vertical ="2.5"/>

<Peri od hori zont al

</ Conponent >
</ Fi el d>

"4.0" vertical="2.0"/>

Eot-ot Sallp: i LLL®)
</ Vi sual Codi ng>
</ Medi aFor nat >

</ Medi aProfil e>

</ Medi al nf ormati on>
</ Vi deo>

</ Mul ti nedi aCont ent >

</ Descri ption>

<|Moeg7>

)
O
=

1E?

o
<
L e,

?

N
i

O Luminance
‘ Chrominance

2 |nterlaced color sampling YCbCr 4:2:0).

3[7~OCreation and production description tools

Field 1

Field 1

Field 2

Field 1

Field 1

Field 2

Field 1

-Field 1

Figure 11.:lllustration of the siting of luminance and chrominance samples for 4:2:0 data (i.e., MPE

G)
1

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.

© ISO/IEC 2002 — All rights reserved
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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 edMat eri al DSs.
The Creation DS contains description tools for author generated
information about the creation process. The C assification DS
contains the description tools for classifying the multimedia content using
classification ~ schemes  and also  subjective  reviews. The
Rel at edvat eri al DS contains the description tools that allow the
description of additional material that is related to the multimedia content.

3.72.2__Creation information toals

3J7.2.1  Creationinformation DS
Information on extraction and use is not provided.

3.J7.2.2 Creation DS
Information on extraction and use is not provided.

3J7.2.3 Classification DS
Information on extraction and use is not provided.

3J).2.4 RelatedMaterial DS
Information on extraction and use is not provided.

3[.25 Creationinformation examples

3J7.2.5.1 Creationinformation DS examples

information for a video.

The following example shows the use of Creationlnfiermati on DS for describing the creati

<Mpeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="VideoType">
<Vi deo>
<Creationlnformation. id="newsl creation">
<Creation>
<Title xm~Trang="es">Tel edi ari o (segunda edicié6n)</Title>

<Title xm :lang="es" type="popul ar">Noticias de |a
tarde</Title>
<Abstract >
<Fr eeText Annot ati on>
The trial about the kidnapping of Segundo Marey started this
mor‘nbng. Short interview with Segundo Marey after the end of the
f4nst session.
</ Fr eeText Annot at i on>
<Struct uredAnnot ati on>
<Who>
<Nanme>Segundo Mar ey</ Nane>
</ Who>
</ St ruct ur edAnnot ati on>

<Title xm:lang="en" type="popul ar">Afternoon news</Titl e>

<fAbstract>
<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 >
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<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 >

1TUUI
<Nanme>Vi deo Carer 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: 20011. 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</MName>
</ Genr e>

<Nane xm :lang="en">Pure inflormtion</ Nanme>
</ Pur pose>
<Language type="ori gi nal " >€s</ 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 Rati ng

hr ef =" urn: npeg: npeg7: cs: MPAAPar ent al Rat i ngCS: 2001: G'/ >
<Regi on>es</ Regi on>
</ Par ent alcGui dance>
<Medi aRevi*ew>
<Rati’'ng>
<Rat i ngVal ue>10</ Rat i ngVal ue>
<Rati ngSchene best="10" worst="1"
syl e="hi gherBetter">
<Nanme>Over al | </ Nane>
</ Rati ngSchene>
</ Rati ng>
</ Medi aRevi ew>
<Medi aRevi ew>

</ Fr eeText Revi ew>

</ Fr eeText Revi ew>

<Pur pose href ="urn: mpeg: npeg7: csi ImtentionCS: 2001: 2. 1" >

<Fr eeText Revi ew xnml : | ang="en">I nteresti ng News today.

<Fr eeText Revi ew xnm : | ang="es" >I nt er esantes notici as hoy,

<ReviewReference>
<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>
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<Rel at edMat eri al >
<Di ssem nati onFor mat
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>

WA

ll \'Al dCU
</ Mul ti nedi aCont ent >
</ Descri ption>

Mpeg7>

Cd

Jr.2.5.2 Additional language description examples

the following example, the original spoken audio of the multimedia content is in_English; however, t
ntent includes dubbed audio tracks in French and Spanish.

<
<l

Cr eat i onl nf or mati on>
-- nore elenents here -->
<Cl assification>
<Language type="ori gi nal ">en</ Language>
<Language type="dubbed" >es</ Language>
<Language type="dubbed" >fr </ Language>
</ assification>
Creationl nformati on>

of
du
St

The following example is a description of a program broadeasted by a French TV station. The interview w
ginally done in Spanish and dubbed to English for,a’program produced and broadcasted in England. After

bbing, the Spanish can still be heard in the background. The interview was bought by the French 7
htion, which added subtitles in French for its broadcast.

AS

[V

<
<l

Cr eat i onl nf or mat i on>
-- nore elenments here -->
<Cl assification>
<Language type="dubbgéd">en</Language>
<Language type="background">es</ Language>
<Capt i onLangauge«clrosed="f al se" >f r </ Capti onLanguage>
</ Cl assification>
Creati onl nf or mati on>

3,
3.

to|

This clausé\specifies tools describing information about the usage of the multimedia content. The followi

8 Usage description tools

8.1 Introduciion

DIs are,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

76
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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 extracton and USe 1S Not provided.
3.B.2.2 Rights datatype

Information on extraction and use is not provided.
3.8.2.3 Financial datatype

Information on extraction and use is not provided.
3.B.2.4 Availability DS

Information on extraction and use is not provided.
3.B.25 UsageRecord DS

Information on extraction and use is not provided.

3.B.2.6 Usage information examples

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

<Vi deo>
<Usagel nformati on i d="newsl.Wsage">
<Ri ght s>
<Ri ght sl D or gani zat'i on="TVE" type="TVECopyR ghtslD'>
tve: 19980618:xtd2
</ Ri ght sl D>
</ Ri ght s>

<Fi nanci al Resuft s>
<Accountl'tem currency="EUR' val ue="423. 46" >
<Cost Type>
<Name>Tot al for production</ Name>
</ Cost Type>
</Account | t en>
<Account | 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>
<Nanme>Adverti sment </ Name>
</ I ncomeType>
<IAccountltenr
</ Fi nanci al Resul t s>
<Availability id="live _newsl">
<I nstanceRef idref="onlinenmp7csl7news1"/>
<Di ssem nati on>
<For mat

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 IICPU; Ilt 1998' CG' 1GT21 CC"‘rCl CC II TI IIBPU; Ilt
<Dur at i on>PT30Mk/ Dur ati on>
</ Avail abilityPeriod>
</ Avail ability>
<Availability id="repeated newsl">
<InstanceRef href="http://ww.rtve. es/ 19980616/t d2i_hpeg"/ >
<Di ssem nati on>
<For mat

hr ef ="urn: npeg: npeg7: cs: Di ssem nati onFor nat CS: 2001: 1" >
<Nanme>Terrestri al </ Name>
</ For mat >
<Di ssemi nat or >
<Rol e
hnef ="urn: npeg: npeg7: cs: Rol eCS: 2001: PUBLI SHER'/ >
<Agent xsi:type="0Organi,zati onType" >
<Nane>Di scovery Channel </ Nane>
</ Agent >
</ Di ssem nat or >
<Locati on>
<Regi on>es</ Region>
</ Locati on>
</ Di sseni nati on>
<Avai l abi | i t yPericod type="repeat" >
<Ti mePoi nt>1998- 06- 16T21: 30+01: 00</ Ti mePoi nt >
</ Avai | abi | i'tyPeri od>
</ Avai |l abi | i.ty>
<UsageRecords
<Avai l-abilityRef idref="live_newsl"/>
<Audivence>245747</ Audi ence>
<Fi manci 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</Nane>
</ 1 nconeType>
</ Accountltenp
</ Fi nanci al >
</ UsageRecor d>
</ Usagel nf or mat i on>
</ Vi deo>
<HvottTmedraComtent=
</ 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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e Video, temporal segments, and spatio-temporal segments of video;
e Audio and temporal segments of audio;

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

e Visual text in images or video;

e Video mosaics;

o Edited video and segments of edited video;

Q1.1 Structure rlncr‘ripfinn avnmpln

Fi
e

vi
S[

ample, the video is described using the Vi deoSegnent DS (top). The temporal decompasition of t
leo into two video segments is described using the Vi deoSegnent Tenpor al Deconposistioon DS. T
ecific attributes of the different video segments are described using the segment attribute.description too

T

to| describe the attributes of the video segment on the left: Text Annot ati on” dat at ype, Medi aTi fre

d
:

E

e following tools are used to describe the attributes of the whole video (top): Cr eat i-onl nf or mati ¢n

, Medi al nformati on DS, Usagel nformati on DS, and Senanti c DS. The following tools are us

tatype, MotionActivity D, and other visual Ds. The following tools are.used to describe the vid
gment on the right: Text Annot ati on dat at ype, Spati oTenpor al Mask\D, and other visual Ds.

VideoSegment
.
v 9
~

VideoSegment

Example attributes:

9D
- Creationinformation Y ~
- Medialnformation @
- Usagelnformation

- Semantics

VideoSegment
TemporalDecomposition

ample attributes:

L)
TextAnnotation = ~
MediaTime ‘ °o
MotionActivity 1 ~
VisualDescriptor ‘
/ VideoSegment \ VideoSegment
/ SpatioTemporalDecomposition / SpatioTemporalDecomposition
" .
MovingRegion ”. MovingRegion @ e o MovingRegion
’
v .
/ Example attributes:
v—

- TextAnnotation
- SpatioTemporalMask

TemporalRelation:

gure 12 shows an example of the use of the structure description tools for describing a videa.1n thi

bd

PO

- ParametricMotion
“before” ; ;

“istatDeseriptor

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

3.9.2 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 Tollowing example Iustrates the use of the spatil al Mesk D for describing the spatial mask ihat
cqnsists of three spatially connected sub-regions. Each sub-region is described using a polygon that denotges
it boundary.

<$pati al Mask>
<SubRegi on>
<Pol ygon>
<Coords npeg7:dim"2 5"> 5 25 10 20 15 15 10 10 5 15 </ Coords>
</ Pol ygon>
</ SubRegi on>
<SubRegi on>
<Pol ygon>
<Coords npeg7:dinE"2 6"> 7 24 15 24 20 27 18 25\15 22 7 22 </ Coords>
</ Pol ygon>
</ SubRegi on>
<SubRegi on>
<Pol ygon>
<Coords npeg7:dinm="2 4"> 7 30 15 30 A5.25 7 25</ Coords>
</ Pol ygon>
</ SubRegi on>
</ Spati al Mask>

3.p.3.1.3 TemporalMask D
3.p.3.1.3.1 TemporalMask D examples

The following example illustrates the use of the Tenpor al Mask D for describing the temporal mask tHat
cqnsists of two temporally connected-'sub-intervals. Each sub-interval is described using a media time
description (time point and duration) that denotes its boundaries in time.

<Tenpor al Mask>

<Subl nt erval >
<Medi aTi nePeint™>T00: 00: 00</ Medi aTi nePoi nt >
<Medi aDur at.i~en>PT6M</ Medi aDur at i on>

</ Subl nt er val’s

<Subl nt er val=
<Medita¥i nmePoi nt >T00: 07: 00</ Medi aTi nePoi nt >
<MediaDur at i on>PT3M</ Medi aDur ati on>

</ Sublnt er val >

<[ Tenporal 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>

80 © ISO/IEC 2002 — Al rights reserved



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

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

<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">
?v‘f:dl aTI e
<Medi aTi mePoi nt >T00: 14: 00</ Medi aTi mePoi nt >
<Medi abur at i on>PT1M/ S</ Medi aDur at i 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>
</ Spati oTenpor al Mask>

3.p.3.1.5 MediaSpaceMask D
3.p.3.1.5.1 MediaSpaceMask D examples

The following example illustrates the use of the Medi aSpaceMask D for describing a media space magk
cgnsisting of two sub-intervals from the media stream shown in/igure 13.

<Medi aSpaceMask>

<Subl nterval offset="105" |ength="34"/>
<Subl nterval offset="167" |ength="5Q"/>
<[ Medi aSpaceMask>

|Iength 34 | length 50

l

origin
offsst 105 offset 167

Figure 13 - Example of a media space mask.

3.p.3.1.6 SceneGraphMask D
3.p.3.16,3 SceneGraphMask D examples
c

T!:e following example illustrates the use of the SceneGr aphMask D for describing a scene graph magk
i - imFigure14-

U7

<SceneG aphMask>
<SubGr aphNun®1</ SubG aphNun
<SubG aphNun»21</ SubGr aphNun»
</ SceneGr aphMask>
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SubGraphNum 0

—

SubGraphNum 1 SubGraphNum 21

T

I. o4

iVa

/i
I

Figure 14 - Example of a scene graph mask.

3.p.3.1.7 OrderedGroupDataSetMask D
3.p.3.1.7.1 OrderedGroupDataSetMask D example

stfokes to form the component layer, and each stroke consists of ink data points to form the unit layer.

The following example illustrates the use of the Or der edG oupDat aSet Mask D for deseribing an ordergd
group data set mask consisting of two sub-intervals as shown in Figure 15. This¢eéxample organizes ipk
cantent by grouping ink strokes into ordered group data sets. Each ordered group:data set consists of ihk

<@r der edG oupDat aSet Mask>
<Subl nterval setRef="http://ww..[deno. st k#1" start Conponent ="0"
sfart Uni t="0"

endConponent =" 0" endUnit="U"/>
<Subl nterval setRef="http://ww..[deno. stk#Set <N' start Conponent="1"
sttart Uni t =" 0"

endConponent =" 1" endUni t ="V'/ >
</ Or der edG oupDat aSet Mask>

0

Ink strokes are grouped into sets.

Unit,(ink data point)

Figure 15 - Example of an ordered group mask.

3.p.3.2 . ~\MatchingHint D
3.p@271 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.

<Still Region id="IM30001">
<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>

tchingH nt D descriptions can be generated and updated continuously by user’s feedback.cT
refiability of the importance values may vary depending on how the values have been updated. For examp
mptching hint values learned from a large number of feedback sessions from reliable experts will have-high
refiability.

3.p.3.2.2 MatchingHint D extraction

There is no limitation in the extraction methods for the MatchingHint D. But the automatic-extraction meth
relevance feedback can work well on extracting the values of the DS. Relevancedfeedback is a feedba
fropm a user regarding what is relevant and/or irrelevant results from a givenretrieval output. In th
sybclause, the automatic extraction method for MatchingHints is described.

The MatchingHints can be automatically extracted using the learning algarithm based on the clusteri
information where similar data are grouped together. This clustering information can be given by a servi
provider or can be built-up by user’s relevance feedback. By using the extracted MatchingHints, the retrie
system can retrieve similar data even which is not used in the MatchignHint training. The descriptor th
clgssifies the data in the same cluster better has the higher hint value and the descriptor which misclassifi
the data in different clusters into the same cluster has the lower hint value. The hint value can be learn
cantinuously if there are more feedbacks. To prevent wrong.learning from the wrong feedback, the reliabil
tor describing how reliable the hint values are is used.. Inyether words, the reliability describes how stah
the current hint values are. The reliability becomes high-when there are frequent feedbacks from the knoy
experts. The higher the reliability is, the less a feedbagk-affects the current hint value.

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

€
new — R[ Vvt+ . (o
R+& R+€
O<=g <=1

W, : the matchng hihts “currently stored in an image (or a part of a video).
W, : the matching hints caculated from feedback

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

R : current_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 ima
(or a part of a videg). Updating matching hints (W,e,) are based on the matching hints (W,) currently stored
the image (orithe part of a video) and the matching hints (W.) derived from feedback, as shown in the abo
equation. Inthe equation, updated matching hint (W,e,) is affected by W, and W, in proportion to the curre
refiabilitysand the effect value. In other words, the updated matching hint (W,e,) is more affected by W, wh
the reliability is higher, and more affected by W, when the effect value is higher. The effect value, e, is hi
whensthe user giving feedback is the expert authorized, but generally, it is fixed as a constant.
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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 using 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

FI : feedback image

Reliability is updated by the following equation. The reliability becomes high when there is frequent feedbagk
and continuous 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 frommfeedback at the time t-1

f(): normalizing function
.p.3.3  PointOfView D
.p.3.3.1  PointOfView D examples

3

3

The following examples illustrate the use of therPointOfview D for describing the relative importance |of
AY segments given a specific viewpoint. .Jn)these examples, the AV segments belong to the video of| a
foptball game between Team A and Team B. The PointOfView D describes the viewpoints of "Team A"
and "Team B". In this example, it iscassumed that the content creator assigned the relative importange
vglues to the AV segments manually using an authoring tool. The examples show the description of the
P¢intOfView D in the nested form and in the separated form, respectively.

In|the first example, the description contains several PointOfVview D descriptions with the same viewpolnt
"Tleam A". The importance-values of the PointOfView D descriptions with viewpoint "Team A" included
within the AudioVvisualSegment DS descriptions with ids "seg1", "seg2", ..., "seg20", ... can be compargd;
the same is true within' the AudiovisualSegment DS descriptions with ids of "seg1 2", "seg2 2", |.,
"seg20_2", .... However, the importance values of PointOfview D descriptions across the two sets [of
AhdioVisualSegment DS descriptions cannot be compared because they are of different scope.

<|-- Destription of PointOfView D: nested form -->
<NMpegl>
<Deéscription xsi:type="ContentEntityType">
<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>

II Audl U‘V’; oua: SCUIICIIt
<l-- nore elenments here -->
<Audi oVi sual Segnent id="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 elenents here -->
</ Tenpor al Deconposi ti on>
<Tenpor al Deconposi ti on>
<Audi oVi sual Segnent id="segl_2">
<Poi nt Of Vi ew vi ewpoi ht =" Team A" >
<l nportance>
<Val ue>073</ Val ue>
</ | nport ange>
</ Poi nt O View>
</ Audi oVi sualSegnent >
<Audi oVi sual Segnent id="seg2 2">
<Poi nt\&f Vi ew vi ewpoi nt =" Team A" >
<I'mpor t ance>
<Val ue>0. 5</ Val ue>
</l nport ance>
</ Poi nt O Vi ew>
</ Audi oVi sual Segnent >
<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 >
<l-- nore elenents here -->
</ Tenpor al Deconposi ti on>

<ATdioVisuat-Segment=
</ Tenpor al Deconposi ti on>
</ Audi oVi sual >
</ Mul ti medi 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>
‘v’a: ucT G 5 II ‘v’a: ucT
<Segment Ref href ="#seg2"/ >
</ | mport ance>
<!-- 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 ement szhere -->
</ Poi nt O Vi ew>
<!-- Description off AV segnent tree -->

<Tenpor al Deconpesi ti on>
<Audi oVi sual Segnent id="segl">
<!-- nore elenments here -->
</ Audi oVi sual Segnment >
<Audi pVi sual Segnent i d="seg2">

<V-- nore elenents here -->
<MAudi oVi sual Segnment >
<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 >
</ Mul ti nmedi 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 PaintOfView D descriptions.
.Pp.4 Visual segment description tools

Pp.4.1  StillRegion DS

e following example illustrates the use of the*St i | | Regi on DS for describing the image shown in Figure
1. Various attributes of the image such*as the location, annotation, and color are described using the
following tools, respectively: Medi aLocat or dat at ype, the Text Annot ati on dat atype, and the
S¢al abl eCol or D (defined in ISO/IEC 15938-3).

3
3
3.p.4.1.1 StillRegion DS examples
T
1

OYS

F' 17 — ] £ H 29 H % ] baolc: L Al T H H Al H 2~ | H
gyurc L7r LI\GIIIPIC Ul dari IIIIQUC DIIUVVIIIu twWuU PCU[JIC DIIQI'\IIIU marfiuo. 111tc IIIIGUC o UCTOUTTUTU ublllg

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

eamples are described in Kim et al., 1999, Hermann et al., 1999, Salembier and Marqués, 1999. TH
sybclause describes one example proposed in Salembier and Marqués, 1999.

The extraction of individual spatial or temporal regions and their organization within a tree structure,can

viewed as a hierarchical segmentation problem also known as a partition tree creation. The' strate
presented here involves three steps illustrated in Figure 18: the first step is a conventional segmentation.

gadal is to produce an initial partition with a rather high level of details. Depending on the” nature of t
sggment tree, this initial segmentation can be a shot detection algorithm (for VideoSegment DS) or a spat
sgagmentation following a color homogeneity criterion (for StillRegion DS). The second:step is the creation
a Binary Partition Tree. Combining the segments (VideoSegment or StillRegion DSS).created in the first ste
the Binary Partition Tree defines the set of segments to be indexed and encodes their similarity with the he
off a binary tree. Finally, the third step restructures the binary tree into anlarbitrary tree. Although t
approach can be used for many types of segments, the following description assumes still regions.

—»  Segmentation P Binary Partition P /Treestructuring —»
Tree Creation

AV materia Partition BPT Segment Tree

Figure 18 - Outline of segment tree creation.

The first step is rather classical (see Special issue 6n Object Based Video Coding and Description, 199
and the reference herein for example). The secondistep of the Segment tree creation is the computation of
Binhary Partition Tree. Each node of the tree répresents connected components in space (regions). T
lepves of the tree represent the regions defined by the initial segmentation step. The remaining nod
rejpresent segments that are obtained by merging segments represented by the children. This representati
should be considered as a compromisebetween representation accuracy and processing efficiency. Indee
all possible merging of initial segmentstare not represented in the tree. Only the most "useful" merging ste
are represented. However, the main advantage of the binary tree representation is that efficient techniqu
are available for its creation and-it*‘conveys enough information about segment similarity to construct the fir
tr¢e. The Binary Partition Tree should be created in such a way that the most "useful" segments &
represented. This issue_can’/be application dependent. However, a possible solution, suitable for a lar
number of cases, is to-create the tree by keeping track of the merging steps performed by a segmentati
algorithm based on-merging. This information is called the merging sequence. The process is illustrated
Figure 19. The original partition involves four regions. The regions are indicated by a letter and the numhb
inflicates the mgan’gray level value. The algorithm merges the four regions in three steps.
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Figure 19 - Example of Binary Partition Tree creation with a region merging algorithm.

To create the Binary Partition Tree, the merging algorithm may use several homogeneity €riteria based pn
lowv-level features. For example, if the image belongs to a sequence of images, motion‘information can be

uged to generate the tree: in a first stage, regions are merged using a color homogeneity criterion, whereas
mption homogeneity criterion is used in the second stage. Figure 20 presents,an. example of a Bing

Partition Tree created with color and motion criteria for the Foreman sequence. Fhe 'nodes appearing in the

lopver part of the tree as white circles correspond to the color criterion, whereas the dark squares correspo
to[the motion criterion. As can be seen, the process starts with a color criterion~and then, when a given Pe
Signal to Noise Ratio (PSNR) is reached, it changes to the motion criterion~Regions that are homogeneo
inmotion as the face and helmet are represented by a single node (B).n\the tree.

Figure 20 - Examples of creation~of*the Binary Partition Tree with color and motion homogenei
criteria.

Flrthermore, additional inforfmation about previous processing or detection algorithms can also be used
generate the tree in a more.robust way. For instance, an object mask can be used to impose constraints
the merging algorithm in such a way that the object itself is represented as a single node in the tree. Typid
examples of such algorithms are face, skin, character or foreground object detection. An example
illistrated in Figure21. Assume for example that the original Children sequence has been analyzed so th
mjasks of the two foereground objects are available. If the merging algorithm is constrained to merge regio
wijthin each mask before dealing with remaining regions, the region of support of each mask will

represented as a single node in the resulting tree. In Figure 21 the nodes corresponding to the backgrou
and the.two foreground objects are represented by squares. The three sub-trees further decompose eal
objjectuinto elementary regions.
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Figure 21 - Example of partition tree creation with restriction imposed with object masks.

The purpose of the third and last step of the algorithm is to restructure the Binary PartitiofTree into
arpitrary tree that shall reflect more clearly the image structure. To this end, nodes that haveybeen created
the binary merging process but do not convey any relevant information should be remeved. The criteri
uged to decide if a node must appear in the final tree can be based on the variation of segmer]
hgmogeneity. A segment is kept in the final tree if the homogeneity variation betweeh. itself and its parent
lov. Furthermore, techniques pruning the tree can be used since not all regions may have to be describg
Fipally, a specific GUI can also be designed to manually modify the tree to keep the useful sets of segmen
An example of simplified and restructured tree is shown in Figure 22.

M&\r.%i”

Figure 22 - Example ofrestructured tree.

3.p.4.2  Still region decomposition tools

3.p.4.2.1 Still region decompaosition tools examples

The following example illustrates the use-of the Still Regi onSpati al Deconposition DS in t
Sti |l | Regi on DS for describing the:spatial decomposition of the image in Figure 17 into two still regio
shown in Figure 23. In this examplé, the still region with i d = "AlexAnaSR" corresponds to the full ima
from which two still regions, i d = "AlexSR" and i d = "AnaSR" are generated by spatial segmentation. In tf
example, each still region segnyent, i d = "AlexSR", and i d = "AnaSR", correspond to a person in the imad
In|this example, the segment decomposition has gaps (gaps = true) but no overlaps (over| ap =false). T
two still regions are spatially connected. The Text Annnot ati on describes an annotation of each g
region. The Scal abl@Col or D (defined in ISO/IEC 15938-3) describes the contour shape of each s
region.
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Still Region StliRegion

Figure 23 - Example of the spatial decomposition of an image into two still regions.
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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"

W dll m HIFY l = pu | el OV
maima prioprarncobr stdl UtTu="9U

<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or >
</ Still Region>
<Still Region id="AnaSR'>
<Text Annot at i on>
<Fr eeText Annot ati on> Ana </ FreeText Annot at i ,on>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type"

nymOf Coef f =" 16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>123456789012 345 6 </Coeff>

</ Vi sual Descri pt or >
</ Still Region>
</ Spat i al Deconposi ti on>
</l mage>
</ Mul ti nedi aCont ent >
</ Descri ption>

<|Moeg7>

3.p.4.3 ImageText DS

3.p.4.3.1 ImageText DS examples

The following example illustrates the use of the | rageText DS for describing the image text of the image
shown in Figure 24. The image contains one instance of scene image text ("Cherie, je suis la") and two
instances of superimposed image text. ("En direct du stade DE-KUIP Rotterdam Jean-Francois DEVELEyY"
and "Nous allons assister a un match fantastique").

scene text

rE—u

CHERIE
JE SUIS LA

superimposed text

\» En direct du superimposed tex
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>
<Still Region xsi:type="1nageText Type" textType="superi nposed!
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-Francoi s DEVELEY

<[ Text >
</ Still Regi on>
<Still Regi on xsi:type="1nmageText Type" textType="superinposed"
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 l ons assister a un)match fantasti que </ Text>
</ Still Region>
</ Spat i al Deconposi ti on>
</ 1 mage>
</ Mul ti medi aCont ent >
</ Description>

<[ Mpeg7>

3.p.4.4 Mosaic DS
3.p.4.4.1 Mosaic DS examples

The following example illustratesithe use of the Mbsai ¢ DS for describing the mosaic of a video segment.

<lbsai c>

<l-- Affine nodel\J Center of Source -->

<War pi ngPar am.fodel 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 >
<Woti onParan» 0.0 0.0 0.0 0.0 0.0 0.0 </ MdtionParane
<Medi aTi nrePoi nt > <!-- nore el enents here --> </ Medi aTi nePoi nt >
<MbtionParam> -3.60 0.73 0.03 0.01 0.01 0.51 </ Mti onPar ant
<I— 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)get
offframes have to be aligned with each other, and then follows the construction of the mosaic where the ddta
is|merged into one single image.

The merging 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, and the
method 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 robust ahd
refliable, well prepared to deal with unsegmented video containing free-moving.Objects and large frame
disalignment. In order to achieve this, the algorithm is based on minimization of an error measure for the
allgnment of the frames.

This alignment process between frames is described in detail in 4.5.3 in thé ¢ontext of the Parametric Motipn
Descriptor. When all frames have been aligned, the mosaic can be constructed by merging the data from fll
frames into the same reference system. Generally in the entire algorithm,'if masks are present, only data tHat
not masked out is used in the calculations.

3.p.45 StillRegion3D DS
Information on extraction and use is not provided.
3.p.4.6 3D still region decomposition tools

Information on extraction and use is not provided.

3.p.4.7 VideoSegment DS

3.p.4.7.1 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 aTi e
describes the time information.for the segment. The GoFGoPCol or D (defined in ISO/IEC 1593843)
describes the color information of the video segment.

<Vi deoSegnent i d="Reot VS">
<Medi aTi me>
<Medi aTi@ePoi nt >T00: 00: 00</ Medi aTi mePoi nt >
<Medi aDurat i on>PT1M30S</ Medi aDur ati on>
</ Medi aTime>
<Vi sualDescri ptor xsi:type="GoFGoPCol or Type" aggregati on="Average">
<Scal abl eCol or nunf Coef f =" 16" nunCf Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Scal abl eCol or >
</ \/i sual Descri ptor>

</ 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 detectionalgorithm.
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¢ | Minimal Decoding Stage: The MPEG bitstream is partially decoded te,\obtain motion vectors and the
DCT DCs.

¢ | Parsing Stage: The motion vectors in B, and P frames are counted; the DCT DC coefficients in P framgs
are reconstructed.

¢ | Statistical Stage:

1. Compute R p, the ratio of intra coded blocks and forward motion vectors in P-frames.
2.  Compute R b, the ratio of backward and forward motion vectors in B-frames.

3. Compute R f, the ratio of forward and backward motion vectors in B-frames.

4. Compute the variance of DCT DC coefficients of the luminance in | and P frames.

o | Detection Stage:

1. Detect R p peaks in P frames and-.mark them as candidate scene change frames.

2. Detect R b peaks in B frames;and mark them as candidate scene change frames.

3. Detect R f peaks in Bywframes. Detect all |Ac2|, absolute value of the frame intensity variange
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.

¢ | Decision Stage;

1. All candidate frames that fall in the dissolve region are unmarked.

2. Searchthrough all marked frames from the lowest frame number
i f<=¢Current marked frame nunber - |ast scene change nunber) > T rejection,
then current marked frame is a true scene change

alcao 1mmarl ~ctirraont fr aonnm
er—Se—uar<c—eut—+—eit—r <t

(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

—24—fre Sloar- . S © GO re—GOP 8 —and dow 2

frames, there will be 6 ratio samples for P-frames and 12 samples for B-frame. These samples are enaughito

detect the peaks.

Wlithin the window, a histogram of the samples with a bin size of 256 is calculated. If the peaK:to-average
ratio is greater than the threshold, T4 , then the peak frame is declared as a candidate sceng-¢hange. The
pgak values are not included in calculating the average. A typical Ty value is 3 for R, R, and R;. Figure 2Gb.
shows the histogram of a local window corresponding to P-frames (from frames 24 to'47) in Figure 2¢a.
where there is a peak at frame 29. For B-frames, if a scene change happens at a-B-frame (frame 10, |in
Figure 26a.), then the ratio of the immediately subsequent B frame (frame 11) will be also high. Both of thgm
will be considered as peaks and will not be considered into the average, only the first B-frame will be marked
ag a candidate scene change.

*ufrkier

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.p.4.7.2.2 Detection of Dissolves

Dissolve is the most frequently used editing effect to connect two scenes together. A dissolve zone |is
created by linearly mixing_two scenes sequences: one gradually decreasing in intensity and another
gradually 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 coefficierts
in]l and P frames.is)calculated instead of the spatial domain variance. Experiments have shown that this
approximation isyaccurate enough to detect dissolves.

3.p.4.7.2.2 4~ XCalculation of DCT DC Coefficient Values

The I-framés in MPEG are all intra coded, so the DCT DC coefficient values can be obtained directly (withqut
temporal prediction). The P-frames consist of backward motion compensated (MC) macroblocks and the
infra“coded macroblocks. An MC macroblock has a motion vector and a DCT coded MC prediction errgr.
Each macroblock consists of 4 Tuminance 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.p.4.7.2.2.2 Dissolve Detection

Tyvo criteria are used for dissolved detection --first, the depth of the variance valley must be large enough
and second, the MediaDuration of the candidate dissolve region must be long enough (otherwiseit is mare
likely an abrupt scene change). A typical dissolve would last from 30 to 60 frames. The specific’procedure|is
ag following.

All the positive-peaks, p + are detected by using the local window method on Ag?® ‘the frame variange
difference; all the negative-peaks p - are found by detecting the minimum value between two positive-peaks;
the peak-to-peak difference Ap = current peak - previous peak, is calculated and-thresholded using the pro-
pased local window method; finally potential matches with MediaDuration length' (positive peak to currgnt
nggative peak) long enough ( > T f frames, e.g. 1/3 of the minimum allowed dissolve MediaDuration) are
declared as candidate dissolves.

The starting point of the candidate dissolve is the previous positive peak: If the next positive peak is at legst
T [f frames from the current negative peak, then a dissolve is declared-and the ending point is set to the ngxt
pgsitive peak. Frames whose peak-to-peak distance meets the~magnitude threshold, but fail to meet the
MediaDuration threshold are usually the direct scene changes_Similarly, if the frame MediaDuration from the
cyrrent negative peak to the next positive peak fails to meet. T f , the candidate dissolve will be unmarked
also.

3.p.4.8 Video segment decomposition tools

3.p.4.8.1 Video segment decomposition tools,examples

The following examples illustrate the use-of the Vi deoSegnent Tenpor al Deconposition DS apd
VildeoSegnent Spat i oTenpor al DeconposSiti on DS for describing the temporal and spatio-temporal
decomposition 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 segmgnt
i d = "RootVS" is decomposed)in two video segments, i d = "ChaseVS" and i d = "CaptureVS". The video
sggment i d = "ChaseVS"“-corresponds to the scene "Chase", and video segment i d = "CaptureVpg"
cqrresponds to the seene "Capture". The segment decomposition has neither gaps (gap = false) nor
overlaps (over | ap-=.false). The video segments are temporally connected. At the same time, the video
sggment "Capture\/S" is decomposed into two moving regions: i d = "ManMR" and i d = "WomanMR". The
mpving regionti-d" = "ManMR" corresponds to the object "Man" and moving region i d = "WomanMR"
cqrresponds~to the object "Woman". This segment decomposition has gaps and overlaps (gap = true) nor
overlaps<(over | ap = true). Each of the moving regions is connected. The GoFGoPCol or D (defined |in
ISO/IEC/15938-3) describes the color information of the video segment.

<\pegr>
<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-strat-Bescr pt or—xSt typc—"GuFGuPCU: Ot Typc"
aggr egati on="Aver age" >
<Scal abl eCol or nuntf Coef f =" 16"
nyinX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ 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</ MediCayTi mePoi nt >
<Medi aDur at i on>PT1ML5S</ Medi abur at i on>
</ Medi aTi me>
<Vi sual Descri pt or xsi:type=+0FGoPCol or Type"
aggr egat i on="Aver age" >
<Scal abl eCol or nunf Goeff="16"
nyinX Bi t pl anesDi scar ded="0">
<Coeff>123 4567890123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or>
<Spat i oTenpor al Beconposi ti on gap="true" overlap="true">
<Mbvi ngRegi oh i d="ManMR" >
<Text Anhot at i on>
<Fr eeText Annot ati on> Man </ FreeText Annot ati on>
</ Text Annot ati on>
</ MoVi ngRegi on>
<Mbvi ngRegi on i d="WnmanwWR'>
<Text Annot at i on>
<Fr eeText Annot ati on> Worman </ FreeText Annot ati on>
</ Text Annot ati on>
</ Movi ngRegi on>
</ Spati oTenpor al Deconposi ti on>
</ Vi deoSegnent >
</ Tenpor al Deconposi ti on>
</ Vi deo>
<Ml ti medi aCont ent >
< Description>

<|Npeg7>

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 er val >
<Subl nt erval >
<Medi aTi nePoi nt >T00: 07: 00</ Medi aTi mePoi nt >
<Medi aDur at i on>PT3M</ Medi aDur ati on>
</ Subl nt er val >
</ Tenpor al Mask>

- L M - nL l i1 l nL l 1]
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<Vi deoSegnent id="VS2">
<Medi aTi nme>
<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"
nyinX Bi t pl anesDi scar ded="0">
<Coeff>123456789012,3456 </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</ MediraDur 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"
nyinX Bi t pl anesDi scar ded="0">
<Coeff> 12 3456789012345 6 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descript or >
</ Vi deoSegnent >
<Vi deoSegnent"* i d="VS4" >
<Medi aTifre>
<Medi aTi mePoi nt >T00: 07: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT2M/ Medi aDur ati on>
<OMedi 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"
nyinX Bi t pl apeshDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Scal abl eCol or >
</ Vi sual Descri pt or >
</ Vi deoSegnent >
<Vi deoSegnent id="VS5">

<vediatime>
<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
refgion corresponading 1o the object "Man 1 the Video shown n

Figure 12. In this example, the moving region i d = "ManMR" corresponds to the object "Man".

<Mpeg7>
<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="rectangle">
<Medi aTi me>
<Medi aTi mePoi nt >T00Q:,00: 15</ Medi aTi nePoi nt >
<Medi aDur at i on>PTAML5S</ Medi aDur at i on>
</ Medi aTi ne>
<Vert ex>
<Whol el nt ervak>
<Medi aDurat i on>PT0S</ Medi aDur at i on>
</ \Whol el nterval >
<I nterpelati 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 aDur 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>
<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 >
<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>

LAALL & o ol o + 4
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</ Descri ption>
Mpeg7>

3.
M

fol

sgmi-automatic method used in the AMOS system (Zhong and Chang, 1998) to segment and track seman
objects in video sequences.

A

st
w

frames.

W

ofl by hand, based on semantics or other criteria. An overview of spatio-temporal_segmentation can

and tracking high-level semantic video objects. A semantic object is_represented as a set of underlyi
hamogeneous regions. The system considers two stages (see Figure“28): an initial object segmentati

3.
Sémantic objeef'segmentation at the starting frame consists of several major processes as shown in Figu
24

snake algorithm (Kass et al., 1988) may be used to align the user-specified polygon to the actual objg
bgundary. The snake algorithm is based on minimizing a specific energy function associated with ed

D.4.9.2 MovingRegion DS extraction
pving regions can be the result of spatio-temporal segmentation methods. This may be{done automatica

und in Special issue on Object Based Video Coding and Description, 1999. ThiscSubclause describes t

MOS is a system that combines low level automatic region segmentation with*an active method for defini

hge where user input in the starting frame is used to create a semahtic object, and an object tracking sta
nere underlying regions of the semantic object are automatically<tracked and grouped through successi

Object Definition
(user input)

starting i
frame -
Regian _
Segmeéntation

Homogeneous

Regions
Region /
—>|

. Tracking Region
succeeding Aggregation
frame T

Mot|o_n Video Objects
Projection

Figure 28 - General Structure of AMOS.

0.4.9.2.1 Initial'Semantic Object Segmentation

. First, users identify a semantic object by using tracing interfaces (e.g. mouse). The input is a polyg
nose yertices and edges are roughly along the desired object boundary. To tolerate user-input error,
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he

he
fic

9
9
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e

pixels. Users may also choose to skip the snake module It a relatively accurate outline I1s 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.

100
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Figure 29 - Object segmentation at starting frame.

GJ|ven the initial object boundary from users (or the snake module), a slightly extended, (~15 pixels) boundi
bax surrounding the arbitrarily shaped object is computed. Within the bounding k0%, three feature map
edge map, color map, and motion field, are created from the original images. Color map is the major featu
mpgp in the following segmentation module. It is generated by first converting_theoriginal image into the C
Liju*v* color space and then quantizing pixels to a limited number of colers:(e.g. 32 or 16 bins) using
clystering based (e.g. K-Means) method. The edge map is a binary mask-where edge pixels are setto 1 a
ngn-edge-pixels are set to 0. It is generated by applying the Canny edgeé detection algorithm. The moti
figld is generated by a hierarchical block matching algorithm with a 3-fevel hierarchy (Special issue on Objg
Based Video Coding and Description, 1999).

The spatial intra-frame segmentation module is based on an adtomatic region segmentation algorithm usi
cqglor and edge information (Zhong and Chang, 1997a, Zhgng and Chang, 1997b). As stated in Zhong a
Chang, 1997a, and Zhong and Chang, 1997b, color-basedregion segmentation can be greatly improved
fupion with edge information. Color based region merding works well on quantized and smoothed image
Op the contrary, edge detection captures high-frequency details in an image. In AMOS, to further impro
the accuracy, a motion-based segmentation process using the optical flow is applied to segmented co
regions to check the uniformity of the motion distribution. Although the complete process utilizing color, edd
and motion is not trivial, the computationatycomplexity is greatly reduced by applying the above regi
sggmentation process only inside the bounding box of the snake object instead of the whole frame.

The region aggregation module takes:homogeneous regions from the segmentation and the initial objg
bgundary from the snake (or user“input directly). Aggregation at the starting frame is relatively simq
campared with that for the subSequent frames, as all regions are newly generated (not tracked) and t
injtial outline is usually not farfrom the real object boundary. A region is classified as foreground if more th
a ertain percentage (e.g. 90%) of the region is included in the initial object. On the other hand, if less than
cqrtain percentage (e.g(30%) of a region is covered, it is considered as background. Regions between f
lov and high threshalds)yare split into foreground and background regions according to the intersection w
th initial object mask;

Fipally, Affine motion parameters of all regions, including both foreground and background, are estimated
a multivariate\linear regression process over the dense optical flow inside each region. In our system, a 2
Affine model/with 6 parameters is used. These Affine models will be used to help track the regions a
object in.the future frames, as will be discussed in the next subclause.

3.p49.2.2 Semantic Object Tracking
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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 objectives

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.

Fst, segmented regions from the previous frame, including both foreground and background;(are project
to the current frame (virtually) using their individual Affine motion models. Projected regions keep th
pbels and original classifications. For video shots with static or homogeneous background (i.e. only o
pving object), users can choose not to project the background regions to save time,

bneration of the three feature maps (color, edge and motion) utilizes the same methods as described in t
evious subclause. The only difference is that in the quantization step, the existing color palette comput
the starting frame is directly used to quantize the current frame. Using a consistent quantization pale
hances the color consistency of segmented regions between successive)frames, and thus improves t
rformance of region based tracking. As object tracking is limited to single video shots, in which there is
rupt scene change, using one color palette is generally valid. Certainly, a new quantization palette can
nerated automatically when a large quantization error is found.

the tracking module (i.e. inter-frame segmentation), regions™are classified into foreground, backgrou
d new regions. Foreground or background regions tracked* from the previous frame are allowed to

erged with regions of the same class, but merging acrossrdifferent classes is forbidden. New regions c
merged with each other or merged with foreground{background regions. When a new region is merg

th a tracked region, the merging result inherits its label and classification from the tracked region. In moti
gmentation, split regions remain in their originakclasses. After this inter-frame tracking process, a list

gions temporarily tagged as either foreground,<background, or new is obtained. They are then passed
iterative region aggregation process.

T

e region aggregation module takes\two inputs: the homogeneous region and the estimated objg

baundary. The object boundary is estimated from projected foreground regions. Foreground regions from t
previous frame are projected independently and the combination of projected regions forms the mask of t
egtimated object. The mask isqrefined with a morphological closing operation (i.e. dilation followed
ernosion) with a size of several-pixels in order to close tiny holes and smooth boundaries. To tolerate moti
egtimation error that may cause the loss of foreground regions around object boundary, the mask is furth
dilated with the tracking buffer size, which is specified by users at the beginning of the tracking.

The region aggregationmodule implements a region grouping and boundary alignment algorithm based

th
ar
re

b estimated objeétboundary as well as the edge and motion features of the region. Background regio
e first excluded\from the semantic object. For every foreground or new region, intersection ratio of t
gion with the,0bject mask is computed. Then if:

1)\the region is foreground

If"it is covered by the object mask by more than 80%, it belongs to the semantic object. Otherwig

bd
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bd
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the region is intersected with the object mask and split :

a) split regions inside the object mask are kept as foreground
b) split regions outside the object mask are tagged as new
2) the region is new

If it is covered by the object mask by less than 30%, keep it as new; else if the region is covered by the
object mask by more than 80%, classify it as foreground.

Otherwise:
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 wi
the most similar motion.

th

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

influde a foreground or new region. This IS t0 handle mofion projection errors. As It IS possible 0 ha
multiple layers of new regions emerging between the foreground and the background, the above aggregati
d boundary alignment process is iterated multiple times. This step is useful in correcting errors caused

id motions. At the end of the last iteration, all remaining new regions are classified into dackgrou
ions. Finally, Affine models of all regions, including both foreground and background, arecestimated.

scribed before, these Affine models are used to project regions onto the future frame-in the moti
jection module.

-oo-co_—x—x

.4.9.3 MovingRegion DS use

Mpving region descriptions can be used for retrieval, browsing, and visualization applications. TH
sybclause describes a query model for similarity searching of video objects-based on localized visu
feptures of the objects and the objects’ regions, and spatio-temporal relations”among the objects’ regio
(dhong and Chang, 1999). In moving region descriptions, the video objects\will correspond to the first level
mpving regions (InterviewerMR in MovingRegion DS on Informative Examples subclause of t
MpvingRegion DS of ISO/IEC 15938-5); the objects’ regions to the second level of moving regions (MR1 al
MR2 MovingRegion DS on the Informative Examples of the MovingRegion DS of ISO/IEC 15938-5); t
visual features to visual descriptors; and the spatio-temporal\relations to segment relations in segme

ch video object has a unique ObjectID. Similarly each*tegion also has a unique RegionID. Several visy
descriptors (e.g. GoFColor) are associated with ObjectiD and RegionID. In addition, ObjectID is associat
with spatio-temporal descriptors as described on the\Extraction subclause of the MovingRegion DS. The
If's are used as indexes in the description of the object matching and retrieval processes described below.

G|ven a query object with N regions, the searching approach in Zhong and Chang, 1999, consists of ty
sthges:

(1) Region Search: to find a candidate region list for each query region based on visual features al
spatio-temporal relations

(2) Joint & Validation: ta\join these candidate region lists to produce the best matched video objed
by combining visual*and structure similarity metrics and to compute the final global distan
measure.

The video object query madel is shown in Figure 31.

Query Object
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Region Matching : Join & Validation :
for each query region, join candidate region
find candldgte region list Ilst_s and_ compute'total
based on visual feature object distance (visual
distance (i e_calor features + ~:In:|fin-
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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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 norm

al

distribution in feature spaces). The threshold can be set to a large value to ensure

completeness, or a small value to improve speed.
2) Sort regions in each candidate region list by their ObjectID’s.

3) 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

S
3
3
dd
e

The segment decomposition has gaps but ne overlaps. The spatial localization of the still region i d

"N

L takbach) +a bai H &l i %
\I.C. TTTratcl ICU} more uaicaIimT urieT 1mTr Aa UCIIIH jUIIICU UIJJCL:L.

follows:
D=wOXFD(qi,ri)+w21SD(sogq,sogo) +
w 2 SD (topo g, topo 0) + w 3 SD (temp g, temp 0)

(i.e., 1) is assigned. sog g (spatial orientation), topo g (topological relation) and temp g (tempo

dimension with a NULL value.
brt the candidate object list according to the above distance measure D and return the result.

D.4.10 Moving region decomposition tools

D0.4.10.1 Moving region decomposition tools examples

ample, the still region i d = "ManKeySR" represents the still region of the object "Man" in a video fram

lanKeySR" is described using the Spat i al-Locat or dat at ype.

4) Compute the distance between the query object and each object in the candidate object(list’as

where q i is the ith query region. r i is the ith region in a candidate objectnFD(.) is the feature
distance between a region and its corresponding query region. If r i is NYULL, maximum distante

relation) are structure features of the query object sog o, topo o, and temp o are retrieved frgm
database based on ObjectID, RegionID and temporal positions.When there is a NULL regipn
(due to the above join process), the corresponding dimension of'the retrieved descriptorwill haye
a NULL value. SD(.) is the L1-distance and a penalty of maximum difference is assigned to any

neao

The following example illustrates the use of the\MVi ngRegi onTenpor al Deconposition DS for
scribing a video object plane or key still region of the moving region i d = "ManMR" in 3.9.3.1.4.1. In thi

<|

I 6

peg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent, Xsi : type="Vi deoType" >
<Vi deo i d="VSt">
<Spat i oFenpor al Deconposi ti on>
<Mbvi“hgRegi on i d="ManMR" >
<Text Annot at i on>
<Fr eeText Annot ati on> Man (novi ng
bgi on) </ Fr eeText Annot ati on>
</ Text Annot at i on>
<Tenpor al Deconposi ti on gap="true" overlap="fal se">
<Still Regi on id="ManKeySR'>
<Medi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ 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
Wt Text String Victory

<Mpeg7>
<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" fontSi ze="40" font Type="Couri er

<Text> Victory </ Text>
</ Movi ngRegi on>
</ Spati oTenpor al Deconposi ti on>
</ Vi deo>
</ Mul ti nedi aCont ent >
</ Descri ption>

<|Moeg7>

3.p.4.11.2 VideoText DS extraction

Extraction of videotext in a frame is the result of imagé analysis involving text character segmentation and
logation. This may be done automatically or by hand,"based on semantics or other criteria. This subclause
discusses how videotext can be extracted automatically from digital videos. Text can appear in a video
anywhere in the frame and in different contexts: The algorithms presented here are designed to extrgct
syperimposed text and scene text, which~possesses typical (superimposed) text attributes. No prior
knowledge about frame resolution, text location, font styles, and text appearance modes such as normal and
inyerse video are assumed. Some common characteristics of text are exploited in the algorithms including
mpnochromaticity of individual characters, size restrictions (characters cannot be too small to be read py
hdmans or too big to occupy a large portion of the frame), and horizontal alignment of text (preferred for
ease of reading).

Approaches to extracting text-from videos can be broadly classified into three categories: (i) methods tHat
uge region analysis, (i) methods that perform edge analysis, and (iii) methods that use texture informatign.
The following subclause-describes a region-based algorithm (Shim et al., 1998), which is followed by|a
sybclause containing-an edge-based algorithm (Agnihotri and Dimitrova, 1999).

3.p.4.11.2.1 Videotext Extraction Using Region Analysis

The regiondanalysis algorithm (Shim et al., 1998) for videotext extraction works by extracting and analyzipg
regions in-a video frame. The goals of this system are (i) isolating regions that may contain text characters,
(ii) separating each character region from its surroundings and (iii) verifying the presence of text py
cansistency analysis across multiple text blocks.

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
remamlng reglons are marked "1" is generated This blnary image is processed usmg the GRL algorithm to
all

te
hd
je
ine.

image contains region pixels whose gray levels are above their respective\local thresholds and the negatiye
image contains region pixels whose gray levels fall below their respective thresholds. Observe that the

remaining processing steps are performed on both positive and negative images and their results gre
cgmbined. 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 bounddry
analysis. 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
cantrast between the character region boundaries and\the regions themselves. For each candidate region R,

a threshold T is computed:
Tz(zlcbk +z|i| J/(Ncb"‘Ni)
k |

where I is the gray level of the pixelk on the circumscribing boundaries of the region and [; is the gray
leyel of the pixel | belonging to R (including interior and region boundary), N¢, is the number of pixels on the
cifcumscribing boundaries of the\region, and N; is the number of pixels in the region. A pixel is defined to be
on the circumscribing boundary of a region if it does not belong to the region but at least one of its fqur
neighbors (using 4-connectivity) does. Those pixels in R whose gray level is less than T are marked as
belonging to the background and discarded, while the others are retained in the region. Note that this
candition is reversed+for'the negative image. This step is repeated until the value of T does not change over
two consecutive iterations.

3.p.4.11.2.1.3.Text Characteristics Verification

The few candidate character regions are now tested for exhibiting typical text font characteristics. (A
cdndidate\region is removed if its area is less than 12 or its height is less than 4 pixels because small forts
are difficult to be recognized by OCR systems. It is also removed if the ratio of the area of its 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

<20

2l =20

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-ofthe-smallerregion

G|ven a candidate text string, a final series of tests involving their MBRs are also performed. The MBRSs/|of
regions (characters) are first verified to be present along a line within a given tolerance of-2_pixels.
Opserve that characters present along a diagonal line can be therefore easily identified as a string in the
ion analysis system. The inter-region distance in the string is verified to be less than 16 pixel The MBRs
ofladjacent regions are ensured not to overlap by more than 2 pixels. If all three conditions-are-satisfied, the
cdndidate word region is retained as a text string. The final output is a clean binary imagedeontaining only the
detected text characters (appearing as black on white background) that can be directly used as input to an
OLCR system in order to be recognized.

3.p.4.11.2.1.5 Interframe Analysis For Text Refinement

Optionally, if consecutive frames in videos are being processed together in ‘a’batch job, then text regiops
determined from say, five consecutive frames can be analyzed together te‘add missing characters in framgs
and to delete incorrect regions posing as text. This interframe analysis used by the region analysis system|to
handle videos exploits the temporal persistence of videotext, and it involves examination of the similarity |of
tekt regions in terms of their positions, intensities and shape feéatures and aids in omitting false positije

3.p.4.11.2.2 Text Detection Based on Edge Characterization

The edge characterization algorithm (Agnihotri and Dimitrova, 1999) for text detection exploits the tgxt
properties namely, the height, width and area on the connected components (CC) of the edges detected|in
frames. Furthermore, horizontal alignment is used\sto merge multiple CC's into a single line of text. The
purpose is to output a thresholded image of the detected text lines with text as foreground in black on a white
background. This can be the input to an OCR to‘recognize the text characters.

Text extraction is performed on individual video frames. The steps involved in text extraction are given
below. The origin (0,0) of the frame is.thie'top-left corner. Any pixel is referenced by (X, y) location where Xx,|is
the position in columns and y, in rows.

3.p.4.11.2.2.1 Channel Separation

The red frame of the RGBcolor space is used to make it easy to differentiate the colors white, yellow apd
black, which dominate videotext. By using the red frame, sharp high-contrast edges for these frequent tgxt
cqglors are obtained. Hawever, other color spaces such as HSB or YUV could be used.

3.p.4.11.2.2.2 Image/Enhancement
The frame’s edges are enhanced using a 3 x 3-mask. Noise is further removed using a median filter.

.p.4.11.2:2:3 Edge Detection

3
Oh the enhanced image, edge detection is performed using the following 3 x 3 filter.

-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.p.4.11.2.2.5 Character Detection

Next a Connected Component (CC) analysis is performed on leftover edges. Text characters are‘@assumed |to
giye rise to connected components or a part thereof. All the edge pixels that are located \vthin a certgin
distance from each other (an eight-pixel neighborhood is used) are merged in CCs. Each-of the CCsl|is
tepted for size, height, width and area criteria before passing to the next stage.

3.p.4.11.2.2.6 Text Box Detection

The connected components that pass the criteria in the previous step are sorted jin ascending order based
on the location of the bottom left pixel. The sorting is done in raster scan. Thisdlist is traversed and the CCs
are merged together to form boxes of text. The first connected component;"CC; is assigned to the first bgx.
Edqch subsequent CC; is tested to see if the bottom most pixel lies withinta-preset acceptable "row" threshqld
from the bottom most pixel of the current text box. If the CC; lies withinta few rows (in this case 2 rows) of the
cyrrent box, there is a good chance that they belong to the same line of text. The row difference threshqld
cyrrently used, is a fixed one, but a variable one could also be used. It could be made a fraction of the height
ofl the current text box. In order to avoid merging CCs that ate too far away in the image, a second test|is
parformed 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
alove is true. If CC; does not merge into the current text)box, then a new text box is started with CC; as |ts
first component and the traversing is continued.

The above process could result in multiple text hoxes for a single line of text in the image. Now for each |of
the text boxes formed by the character merging,a second level of merging is performed. This is to merge the
tekt boxes that might have been mistakenly'taken as separate lines of text, either due to strict CC mergihg
crjteria or due to poor edge detection progess resulting in multiple CCs for the same character.

Eqch box is compared to the text boxes following it for a set of conditions. If two boxes are merged, the
sgcond box is deleted from the list of text boxes and merged into the first box. The multiple test conditions for
two text boxes are:

1.| The bottom of one boxis within the row difference threshold of the other. Also the distance between the
two boxes in the horizontal direction is less than a variable threshold depending on the average width |of
characters in the first-box.

The center of either of the boxes lies within the area of the other text box

The text boxes overlap.

=

any of theyabove conditions is satisfied, the two text boxes are merged until all text boxes are testgd
against each other.

3.pA4.11.2.2.7 Text Line Detection and Enhancement

IheTeftover boxes are accepied as (ext lInes If they conform to the constraints of area, widih 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 applications described here highlight video browsing scenarios in which interesting events (i.ef)the
presence of videotext as an indicator of information pertaining to persons, locations, product advertisements,
sports scores, etc) in the video are detected automatically and the video content is browsed based on'thege
events, and video classification scenarios.

The application with an event-based video browsing capability shows that frames containing,videotext can
be automatically determined from a digital video stream. The stream can be marked as“those segmerts
cgntaining videotext and those who do not by automatically determining the contigueus groups of time
infervals of frames that contain text and which do not. Consequently, the video\.can be browsed in|a
ngnlinear and random-access fashion based on the occurrence of a specific event. The event in this case|is
the presence or absence of videotext. A graphical summary of the video shows-where videotext annotation|is
present along the video timeline.

Wjith an application demonstrating video classification, the use of videatext’in conjunction with other video
feptures (annotations) for classification can be shown. Videotext annotation in news programs along with the
detection of talking heads results in automatically labeled anchor shots)

3.p.5 Audio segment description tools
3.p.5.1 AudioSegment DS
D.5.1.1 AudioSegment DS examples

3.
The following examples illustrate the use of the_Audi oSegnent DS for describing audio content. The
di aTi me describes the time information for thezraudio segment.

<Audi oSegnent >

<Medi aTi me>
<Medi aTi nePoi nt >T00: 00;©0</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi aDur ati on>

</ Medi aTi ne>

<[ Audi oSegnent >

3.p.5.2 Audio segmént decomposition tools

3.p.5.2.1 Audio segment decomposition tools examples

The following €xample illustrates the use of the Audi oSegment Tenpor al Deconposition DS for
describing the temporal decomposition of audio content.

<Mpeg7>
<bescription xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Audi oType">
Ancl
<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>
II Audl USCUIICIIt
</ Tenpor al Deconposi ti on>
</ Audi o>
</ Mul ti nedi aCont ent >
</ Description>

Mpeg7>

3
3
3
T

p.6 Audio-visual segment description tools
Pp.6.1 AudioVisualSegment DS

0.6.1.1 AudioVisualSegment DS examples
e following example illustrates the use of the Audi oVi sual Segnent ¢(DS”for describing an AV segment.

<Audi oVi sual Segnent i d="Docunent ar yAVS" >

<Medi aLocat or >
<Medi aUri >novi e. npg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annot ati on> Docunentary about” eagl es </ FreeText Annot ati on>
</ Text Annot ati on>
<Medi aTi me>
<Medi aTi nmePoi nt >T00: 00: 00</ Medj;aTi nePoi nt >
<Medi aDur at i on>PT1M30S</ Medi-aBur at i on>
</ Medi aTi nme>
Audi oVi sual Segnent >

3

3
T

P.6.2 Audio-visual segment decomposition tools

p.6.2.1 Audio-visual segment decomposition tools examples
e following example illustrates the use of the Audi oVi sual Segnent Medi aSour ceDeconposi ti on DS

in| the Audi oVi sual Segnent DS for describing the audio and video constituents of the AV segmgnt
"HagleDocumentaryAVS" in 3.9.6.1.1. In this example, the AV segment "EagleDocumentaryAVS" represents
the full video seguence that is decomposed into one audio segment, "EagleDocumentaryAS" and one video

sggment, "EagleDocumentaryVS", corresponding to the audio and video tracks, respectively. Each segmgnt

is|connectedhin space and/or time, as applicable.

<

Vpeg7=>
<DPescription xsi:type="ContentEntityType">
<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 ati on>
</ Text Annot ati 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">
‘V’; dCUSCUIICIIt I d—" an: CDU\.,UIICIIt al y‘V’S"
<Medi aTi me>
<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePoi 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©6

</| Coef f >
</ Scal abl eCol or >
</ Vi sual Descri pt or>
</ Vi deoSegnent >
<Audi oSegnent i d="Eagl eDocunment'ar yAS" >
<Medi aTi me>
<Medi aTi mePoi nt >TEEX00: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>RTINMB0S</ 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>
<[ Mpeg7>

3.p.6.3 AudioVisualRegion.DS
3.p.6.3.1 AudioVisualRegion DS examples

The following example_illustrates the use of the Audi oVi sual Regi on DS for describing an AV Region.|In
thjs example, the AV region i d = "NarratorAVR" represents the spatio-temporal region of the video and the
temporal segment of the audio corresponding to the object  "Narrator". The
Vil sual Spat i oTenporal Locat or and the Audi oMedi aTi ne locate the AV region in the video and the
audio, respectively.

<lMpeg7>
<pescription xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Audi oVi sual Type" >
Audl U‘Vl; aua:
<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 me>
<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>
‘VICI tC/\
<Whol el nt erval >
<Medi aDur at i on>PT0S</ Medi aDur ati 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 <>
</ 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 >
<I nt er pol ati onFuncti ons>
<KeyVal ue type="start Poi nt">
<I-- rore elenments here -->
</ KeyVal @e>
<KeyValue type="start Point">
<k-- nore elenments here -->
</ KeyVal ue>
</ | nterpol ati onFuncti ons>
</ Ver tex>
<Vertex>
<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>
<I-- nore elenments here -->
</ FigureTraj ectory>
< Visual-SpatitoTenporattocator>
<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">
Mot rediaContent—xsi—type="Audi oM sual Fype =
<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>
<Audi oVi sual Regi on i d="Narr at or AVR' >
<Text Annot at i on>
<Fr eeText Annot ati on> Vi deo, dnd audi o of narrator
</ Fr eeText Annot at i on>
</ Text Annot at i on>
<Medi aSour ceDeconposi ti on gap="fal se" overl ap="fal se">
<Mbvi ngRegi on i d=" NarJat or MR"' >
<Text Annot at i on>
<Fr eeText‘Annot ati on> Movi ng regi on of narrator
</ Fr eeText Annot at i on>
</ Text Ann@bat i on>
</ Movi ngRegi~on>
<Audi oSegoent id="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 >
</)Medi aSour ceDeconposi ti on>
<{"Audi oVi sual Regi on>
</ Spat’i oTenpor al Deconposi ti on>
</ AudiroVi sual >
</ Mul tipedi aCont ent >
</ Descri_pti on>

<|Moeg7>

3.p4Z. “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 decomposition 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.

<Moeg7>
<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">
<Segnent xsi:type="Vi deoSegment Type" >
<Text Annot at i on>
<Fr eeText Annot ati on> Chase vi deo </ FreeText Annot at i‘on>
</ Text Annot ati on>
<Medi aTi nme>
<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 egat i on="Aver age" >
<Scal abl eCol or nuntf Coef f =" 16"
nyinX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </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 on>
</ Text Annot at i on>
</ Segnent >
<Segnent xsi:type="gttl| Regi onType">
<Text Annot at i on>
<Fr eeText Ahnot ati on> Chase i nage </ FreeText Annot ati on>
</ Text Annotjati on>
</ Segnent >
</ Medi aSour ceDeconposi ti on>
</ Mul tinmedi a>
</ Mul ti nedi aCont-ent™>
</ Descri ption>

<|Moeg7>

3.p.8 Ink segment-description tools
3.p.8.1 InkSegment DS

3.p.8.1.1«InkSegment DS examples

cqnsists of the word "Ana" surrounded by a circle keyword gesture. The strokes corresponding to the wo

The_following example illustrates the use of the | nkSegnment DS for describing the ink document, whi

Ch
rd

"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 nati on>

: |||Jut DCVI AV | CDU: Utl UIIS—" 133"
<Devi ce>
<Narme xm : | ang="en" >PenDevi ce</ Nanme>
</ Devi ce>

</ | nput Devi ce>
<Handedness>ri ght </ Handedness>
<Styl e>m xed</ Styl e>
</ | nkMedi al nf or mati on>
<Tenpor al Deconposi ti on>
<l nkSegnent id="WordAna" type="content">
<Medi aTi me>
<Medi aRel Ti nePoi nt

medi aTi neBase="../../../../Medi aLocat or[ 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>
<l nkSegtrent id="LetterA" type="content">
<Or'der edGr oupDat aSet Mask>
<Subl nterval set Ref ="#Wr dAna"
sfart Conponent =" 1731"
start Uni t="36" endConponent ="1742"
endUni 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 >
</ | nkSegment >
</ Spati al Deconposi ti on>
<tk Segment=
<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 ...".

L S 7 T N T 78
hatwrad ﬁrd’r’g,m - ealled a plion - LAk Men
/ﬁfd&af up %l,uray vay eauses sfies

$1m Aas pritens e Aonge mls He Jame
j!afe. Dhen BSE wa 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 idnerts
e e yheh caues e St sdpease Srgpe

.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 'determined"
.SEGMENT CHAR 1732:3-1732:42 OK “d"
AN

pen-stream number sample number

Figure 33 - Example of an ink document.

<Mpeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont enty xsi : t ype="1 nkCont ent Type" >
<I nkCont ent /~d="Par agr aph-1">
<Medi alsocat or >
<Medi"aUri >htt p: //waw. npeg?. or g/ deno. st k</ Medi aUri >
</ Medi“aLocat or >
<Spati al Deconposition 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 :|ang="en">PenDevi ce</ Nane>
</ Devi ce>
</ 1 npllf Device>
</ I nkMedi al nf or mat i 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">
TC/\t dct Tl II; IICCII II
</ Resul t >
</ HandWi ti ngRecogResul t >
</ | nkSegment >
</ Spati al Deconposi ti on>
</ | nkSegment >
</ Spati al Deconposi ti on>
</ 1 nkCont ent >
</ Mul ti nedi aCont ent >
</ Description>

<[ Mpeg7>

s +
TTAL

The following example illustrates the use of the Structural Unit element in the | nkSegnent DS for
describing the grouping of ink data points into pages, paragraph and commands, as defined by the creator.
The root ink segment contains one content ink segment and one metaink segment. The content ink segmgnt
is|a page and is composed of two other content ink segments«<that are paragraphs. This example also
illhstrate the use of the Param element and the Over | ai dMedi‘a’ element in | nkMedi al nf ormati on DS
for describing the two parameters and the operand of the cemmand, respectively. The command mails the
ink segment "data" from foo@columbia.edu to foo@mpeg:nist.gov.

<Mpeg7>
<Descri ption xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi :type="lnkContent Type">
<I nkCont ent type="m xed" >
<Tenpor al Deconposi t.ion>
<l nkSegnent ids"data" type="content">
<StructutabUnit href="urn:exanpl e: acs">
<Nane>Page</ Name>
</ Stguctural Unit>
<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 >
<l nkSegnent >
<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 me>
</ I nkSegnent >
</ Tenpor al Deconposi ti on>
</ | nkSegment >
<l nkSegnent type="neta">
<Structural Unit href="urn: exanpl e: acs">
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<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>
Overtatdivedi=
<Over| ai dMedi aRef href="#data"/>
</ Overl ai dMedi 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 >
</ Descri ption>

<[ Mpeg7>

An example scenario to show the usage of the | nkSegnent DS is the following. At the end of the ipk
cgntent creation, ink content is captured into an ink data file, and thé metastrokes are described as a mqgta
ink segment. At the same time, the scene graph, the media spae€, and the ordered group dataset masks
lofate the ink strokes stored in the ink document. A hand=writing recognition engine, described using
HandW i t i ngRecogl nf or mati on DS, can make use of the ink media and creation information and/or the
stfoke data to recognize words in ink strokes. If¢itr'suceeds, it reports the results using the

ndWiti ngRecogResult DS inthe | nkSegnent ¢BS. As a result, a text keyword search can be usqd.
Hpwever, if the hand-writing recognition engine fails;to recognize the ink strokes, the time sequences |of
meta ink segments can be used for matching. Although the masks are designed for the ink documents, they
are general enough to be used for other media.

3.p.8.2 InkMedialnformation DS

3.p.8.2.1 InkMedialnformation DS €xamples

The following example illustrates the ‘use of the | nkMedi al nf or mati on DS for describing the input devige
and handedness information for.an ink segment.

<llnkMedi al nf or mati on>
<I nput Devi ce resol-uti onS="133">
<Devi ce>
<Nang_xm : | ang="en" >PenDevi ce</ Nane>
</ Devic€e>
</ | nput Devi'ce>
<Handedness>ri ght </ Handedness>
<St yhe>m xed</ Styl e>
</l nkNedi al nf or mati on>

The following example illustrates the use of the | nkSegnment DS and the Overl 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 overlaidyon a text medical form.

<Mpeg7>
<Descri ption xsi:type="Content Ent@’tyType">
<Mul ti medi aCont ent xsi :type=%I'nkCont ent Type" >
<l nkCont ent >
<Spat i al Deconposj‘ti-on>
<l nkSegnent->
<I nkMedi-al nf or mat i on>
<WitingFi el dLayout fieldlDList="LastName">
<Pol ygon>
<Coords npeg7:dinm"8"> 15 75 0 -6 45 0 0 6
</ Coor 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 aUri|>
</ Over | ai dMedi aLocat or >
<Medi aRegi onLocat or >

<Pol ygon>
<Coords r‘rpngT dim="8"> 5 25 0 -2 15 Q0 Q 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 >
roTygon
<Coords npeg7:dim="8">5 50 0 -2 15 0 0 2
<[ Coor ds>
</ 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 fieldlDLi st="HealthCondition">
<Pol ygon>
<Coords npeg7:dim"8"> 15 225 -6 45 0 0 6
<[ Coor ds>

</ Pol ygon>
</ WitingFiel dLayout >
<Over | ai dMedi a fi el dhDRef =" Heal t hCondi ti on"
s¢al eX="0.3333">
<Over| ai dMedixalocat or >
<Medi aUri*>ht t p: / / www. npeg7. or g/ deno. t xt </ Medi aUr i[>
</ Over| ai:dNedi aLocat or >
<Medi aReg@i onLocat or >
<Pel"ygon>
<Coords npeg7:dim="8">5 75 0 -2 15 0 0 2
<[ Coor ds>
</ Pol ygon>
</ Medi aRegi onLocat or >
</ Over | ai dMedi a>
</l nkMedi al nf or mat i on>
<SceneG aphMask>
<SubG aphNun»2</ SubGr aphNun®
</ SceneGr aphMask>
</ | nkSegment >
</ Spat i al Deconposi ti on>
</ | nkCont ent >
<Ml ti medi aCont ent >
< Description>

<|Npeg7>

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">

120 © ISO/IEC 2002 — Al rights reserved



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

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

<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>
II TC/\t
<l nkSegnent Ref href ="#El ectro0"/>
</Entry>
<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 >
<I nkSegnent Ref href ="#El ect r 620"/ >
</ Entry>

</l nkLexi con>
</ HandW i t i ngRecogl nf or mati on>
</ I nkCont ent >
</ Mul ti nmedi aCont ent >
</ Description>
<[ Mpeg7>

3.p.8.4 HandWritingRecogResult DS

3.p.8.4.1 HandWritingRecogResult DS-examples

T
writing recognition results for the word "Ana". The recognizer returns two results one of which corresponds
a |exicon entry in the HandW i_tiingRecogl nf or mati on DS example in 3.9.8.3.1.

he following example illustrates the yse of the HandW i ti ngRecogResul t DS for describing the han

<Mpeg7>
<Descri ption xsgiytype="ContentEntityType">
<Mul ti meditaCont ent xsi :type="1nkCont ent Type" >
<l nkCont ent >
<HandW i ti ngRecogResul t >
<Qual i ty>0. 6</Quality>
<Result score="0.7">
<Text > Ana </ Text>
</ Resul t >
<Resul t score="0.

(@)

>

L oyl onl ndavyDaf draf =" Hi + A"/
e T o Tt 7

</ Resul t >
</ HandW i ti ngRecogResul t >
</ | nkCont ent >
</ Mul ti nedi aCont ent >

</ Descri ption>
</ Mpeg7>

\>an TOCXTC T

3.9.8.5 Ink segment decomposition 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.p.9.6 Shot DS
Information on extraction and use is not provided.

3.0.9.7 Shot decomposition tools

Information on extraction and use is not provided.
3..9.8 CompositionShot DS

Information on extraction and use is not provided.
3..9.9 Composition shot decomposition tools
Information on extraction and use is not provided.
3.0.9.10 IntraCompositionShot DS

Information on extraction and use is not provided.
3.0.9.11 Intra-composition shot decomposition tools
Information on extraction and use is not provided.
3.0.9.12 AnalyticTransition DS

Information on extraction and use is not provided.
3.0.9.13 CompositionTransition DS

Information on extraction and use is not provided.
3..9.14 InternalTransition DS

Information on extraction and use is'not provided.

3.0.9.15 EditedMovingRegion\DS

Information on extraction anduse is not provided.

3.p.9.16 Video editing-segment description tools examples

3.p.9.16.1 Description of a sequence of compaosition shots and internal transitions

The following_éxample illustrates the use of the Anal yti cClip DS and the Anal yticTransition DS
for describingta video content that contains a single shot with two composition shots and an internal
transitions
<Moegr>

<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 me>
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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 nme>

Me-cls Pl s De 4 H s Lhait
VEUT AMCT TTICT T 1TTeTUr 11t nmeurarrmimecurtm U=

[T e
Ll

medi aTi neBase="../../../../../../MediaLocator[1]">35</Medi aRel | ncr Ti mePOint 3
<Medi al ncr Dur ati on
nmedi aTi meUni t =" PTIN25F" >55</ Medi al ncr.Duprat i onj
</ Medi aTi me>
</ Conposi ti onShot >
<ConpositionTransition id="CT_1"
| gcati onRel i ability="0.9"

A4

A4

edi tingLevel Reliability="0.5"
eYol utionReliability="0.5">
<Medi aTi ne>
<Medi aRel | ncr Ti nePoi nt medihaTi neUni t =" PTIN25F"

medi aTi neBase="../../../../../../MedialLocator[ 1] ">90</ Medi aRel | ncr Ti mePoi nt 3
<Medi al ncr Dur at i on
nmedi aTi meUni t =*PT1N25F" >10</ Medi al ncr Dur at i onj
</ Medi aTi ne>
<Evol uti onType href="...">
<Nane>| ri sOpén</ Nanme>
</ Evol uti onType>
</ Conposi ti onTransiti on>
<Conposi tionShet id="CipCS 2" locationReliability="0.9"
edi tingLevél Reliability="0.5">
<Medi aTj me>
<Medi aRel | ncr Ti nePoi nt nedi aTi meUni t =" PTLN25F"

A4

\4

medi aTi neBase="../../.. [~ ../../MediaLocator[1]">100</ Medi aRel I ncr Ti mePoi nf
<Medi al ncr Dur ati on

nmedi aTi neUni t =" PT1N25F" >348</ Medi al ncr Dur at i on>
</ Medi aTi ne>
<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="sinple">
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt

nedi-aTi meUni t =" PTIN25F"
nmedratirmeBase=""1 1111111 ediatocatorf i =>100<vediaRettcr T 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 meUni 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 me>
<Evol uti onType href="...">
<Nane xm : | ang="en" >cr ossdi ssol ve</ Nane>
</ Evol uti onType>
l’ : Ilt Tl ||a: TI aIID; t I UTI
<I ntraConpositionShot id="CiplCS_ 2"
| ocationReliability="0.9"
edi tingLevel Reliability="0.5" type="sinple">
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt

ngdi aTi meUni t =" PTIN25F"
mgdi aTi neBase="../../../../../../../../MedialLocator[1]">183</ MediaRel | ncr Ti mePd
ng>

<Medi al ncr Dur ati on

nmedi 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 Beconposi ti on>
</ Conposi ti onShot >
</ Anal yti cEdi ti ngTenpor al Degefiposi 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>

<|Moeg7>

3.p.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 yti cTransition DS, and
the Edi t edMbvi ngRegi on DS fordescribing a shot that is a composite clip. In the first example, there are
ng internal transitions: the analytic clip is a composite clip and a shot.

<Mpeg7>
<Descri ption xsi:‘type="ContentEntityType">
<Mul ti medi aContent xsi:type="Anal yti cEditedVi deoType">
<Anal yticEdi t edVi deo xsi:type="EditedVi deoType">
<Nedi aLocat or >
<Medi aUri >vi deo. npg</ Medi aUri >
</ Medi aLocat or >
<Anal yti cEdi ti ngTenpor al Deconposi ti on gap="fal se" overl ap="fal se"3
<Shot id="ClipS 3" locationReliability="0.9"
edi tingLevel Reliability="0.5" type="conposite">
<Medi aTi nme>
INVEdaRer Tncr 1T mePor Nt nedi ali meuni t="PTINZ5F

\4

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">
<MOT T 1T medr aCont ent Xsi.type=" Anal yt1 cEdI { edVi 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" over|@p="fal se"3
<!-- 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"

\4

medi aTi neBase="../../../../Medi aLocat or[ 1] " >35</ Medi@Rel I 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 eaDeconposityi on gap="fal se" overlap="truqg'
criteria="edition area“>
<Edi t edMbvi ngRegi on id="editArea_1">
<Text Annot at i on>
<Fr eeText Aapot ati on> Frane area

<[|Fr eeText Annot at i on>
</ Text Annot-at i on>
<Spat i oTenpor al Locat or >

<FigureTraj ectory type="rectangl e">

<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt

nmgdi aTi meUni t =" PTIN25F"
medi aTi neBase="../../../..../../../../MedialLocator[1]">35</Medi aRel | ncr Ti nePoi|n

>

—

<Medi al ncr Dur ati on

medi aTi neUni t =" PT1IN25F" >413</ Medi al ncr Dur at i 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>
<KeyVal ue type="start Point">
<!-- 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 elements 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 ati on>

II \VAVI‘IU: C: Ilt Tl VG:
<l nt er pol ati onFuncti ons>
<KeyVal ue type="start Point">
<l-- nore elenments here -->
</ KeyVal ue>
<KeyVal ue type="start Poi nt">
<l-- nore elenments here 5>
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vertex>
<!-- nore elenents here -:6&
</ Fi gureTraj ectory>
</ Spati oTenpor al Locat or >
<Regi onDept hType href="...!&
<Nare xnl:|ang="en" >backgr ound</ Nane>
</ Regi onDept hType>
</ Edi t edMovi ngRegi on>
<Edi t edMbvi ngRegi on i d=zDedit Area_2">
<Text Annot at i on>

<Fr eeText Annot at i on>Cent er edCer cl e</ Fr@eText Annot ati on>
</ Text Annot ation>
<Spat i oTenpor al Locat or >
<Fi guréTraj ectory type="rectangl e">
<Medi aTi me>

<Medi aRel | ncr Ti mePoi nt
mgdi aTi meUni t =" PT1IN25F"

mgdi aTi neBase="../../../..lcN".
ng>

<Medi al ncr Dur ati on

medi aTi neUni t =" PTIN25F" >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">

<!-- nore elenents here -->
</ KeyVal ue>

./ ../../MedialLocator[1]">175</ Medi aRel | ncr Ti mePd

<KeyVatue type="startPormt">
<!-- nore elements here -->
</ KeyVal ue>

</ I nterpol ati onFuncti ons>
</ Vertex>

<Vert ex>
<Whol el nt erval >
<Medi aDur at i on>PT1S</ Medi aDur ati on>
</ Wol el nterval >
<l nt er pol ati onFuncti ons>
<KeyVal ue type="start Point">
<!-- nore elenents 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>
Ir\cy‘vltjl.: oc typc—"ot ar-tPotnt"
<l-- nore elenments here -->
</ KeyVal ue>
<KeyVal ue type="start Point">
<!-- nore elenents here -->
</ KeyVal ue>
</ I nterpol ati onFuncti ons>
</ Vert ex>
<!-- nore elenents here -->
</ FigureTraj ectory>
</ Spati oTenpor al Locat or >
<Regi onDept hType href="...">
<Nane xnl : | ang="en">f or eground</ Nane>
</ Regi onDept hType>
</ Edi t edMovi ngRegi on>
</ Anal yti cEdi ti onAr eaDeconposj t -on>
<Anal yti cEdi ti ngTenpor al Deconposi ti on gap="fal se"
overl ap="fal se">
<Conposi tionShot id="Cli'pCS_1" locationReliability="0.9"
edi tingLevel Rel i‘ability="0.5" type="sinple">
<Medi aTi me>
<Medi aRel ‘kncr Ti mePoi nt nedi aTi neUni t =" PTIN25F"

v

medi aTi neBase="../../../../../../MedialLocator[1]">35</Medi aRel | ncr Ti mePoi nt 3
<Medi al ncr Dur ati on
medi aTi meUni t =" PTIN25F" >55</ Medi al ncr Dur at i on;
</.\Medi aTi ne>
</ Conposi ti onShot >
<ConpositionTransition id="CT_1"
| gcati onRel i ability="0.9"

A4

edi tingLevel Reliability="0.5"
eYol uti onRel i ability="0.5">
<Medi aTi me>
<Medi aRel I ncr Ti nePoi nt nedi aTi neUni t =" PTIN25F"

v

medi aTi neBase="../../../../../../MedialLocator[1]">90</ Medi aRel | ncr Ti mePoi nt 3
<Medi al ncr Dur ati on
nmedi aTi meUni t =" PT1IN25F" >10</ Medi al ncr Dur at i onj
</ Medi aTi me>
<Evol utionType href="...">
<Nare xnl:lang="en">lri sOpen</ Nane>
<t EvotutionType>
<I--Edition area introduced by conposition transition

\4

<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 ne>
<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

tHaFrreun-t="PTN25F
mgdi aTi neBase="../../../../../../../../MedialLocator[1]">100</ Medi aRel | ncr Ti neRqi
nt >

| gcati onRel i ability="0.9"

bdi aTi meUni t =" PTIN25F"
bdi aTi mreBase="../../../../../../../../MedialLocatorf1]">175</ Medi aRel | ncr Ti mePd

>

bdi aTi meUni t =" RFIN25F"
bdi aTi mreBase="2."/../../../../../../../MedialLocator[1]">175</ Medi aRel | ncr Ti mePdq

>

<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"

edi tingLevel Reliability="0(5"
evol utionReliability="0.5">
<Medi aTi me>

<Medi aRel | ncr Ti nePaint

<Medi al nc’Duf at i on

medi aTi meUni t =" PTIN25F" >1</ Medi al ncr Dur @t on>
</ Medi aTme>
<Evol utionType href="...">
<Nane xm : | ang="en" >cut </ Nane>
</{EVol uti onType>
<I--Edition area affected by inter. transitiof

<Edi t edMbvi ngRegi onRef href="#editArea_2"/>
</Internal Transition>
<I ntraConpositionShot id="diplCS 2"
| ocationReliability="0.9"
edi tingLevel Reliability="0.5" type="sinple">
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt

<Medi al ncr Dur ati on

medisaTi neUni t =" PTIN25F" >273</ Medi al ncr Dur at i on>
</ Medi aTi ne>
</ I nt raConposi ti onShot >

<t Amatyti cEditi g TenporatDeconmpositioms
</ 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 describing
the relation that video segment A is before video segment B.

<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"/>

<l - - Frigp a->h -->

<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: bef ore"
sour ce="#nodeB" target="#nodeA"/ >
Graph>

The following example illustrates the use of the Tenporal Rel ati on CS and the Rellation DS for
describing the relation that video segment C is before video segment D.
<VYi deoSegnent id="segnmentD'>

<Rel ation type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001:’bef ore"

target ="#segnent D'/ >

<Medi aTime> <!-- nore elenents here --> </ Medi aTi ne>
<[Vi deoSegnent >
<VYi deoSegnent i d="segnment C'>

<Medi aTime> <!-- nore el ements here --> </ MediaTiime>
<[|Vi deoSegnent >
The following example illustrates the use of the Tenpor al. Rel' ati on CSand the Graph DS for describipg

temporal relations between the narrator moving region (“narrator-movreg"), the rabbit moving region ("rabh
mpvreg"), and the sun moving region ("sun-movreg*)‘of a documentary video on the subject of nature. It
agsumed that the segments have been described tsing the Segment DSs with the specified id attributg
There are two variations shown below: the firstdses Rel ati on and Node in the Graph DS, while t

S€

cond uses only Rel at i on.

it-
s

<|

<
<|

<
<]

<

<!

bvi ngRegi on i d="sun- novr eg" >
<Spati oTenporal Locator> <hs? nore el enents here --> </ Spati oTenporal Locat or

Movi ngRegi on>

Wovi ngRegi on i d="narrater-novreg">
<Spati oTenpor al Locater> <!-- nore elenents here --> </ Spati oTenpor al Locat or 3

Movi ngRegi on>

bvi ngRegi on i d=" abbi t - novreg">
<Spati oTenpor@lkocator> <!-- nore elenents here --> </ Spati oTenporal Locat or

Movi ngRegi onz

-- First _variation of the tenporal graph -->
r aph type="tenporal ">
<Node'd="nodel" href="#sun-novreg"/>
<Node i d="node2" href="#rabbit-novreg"/>
<Node id="node3" href="#narrator-novreg"/>

A4

A4

v

<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>

-- 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:
(r@bbit < cloud < car = airplane, rabbit = car < airplane < cloud), where the symbol =" denotes the spat'LaI
rejations "at the same x as" and "at the same y as", the symbol "<" denotes the spatial relations "left/rigit"
and "below/above", and the symbol ":" denotes the spatial relation "in the same set as". The desgription |of
the associated 2D-String for the example in Figure 35 is included below. All the relations in this example gre
stpndard relations except for "sameX" and "sameY".

Figure 35 - Example description of spatial relations in an image using 2D string.

<|-- 2D String rabbit<cloud<car=airplane,“rabbit=car<airplane<cloud -->

<Graph>

<Relation type="urn:mpeg:mpeg7:cssSpatialRelationCS:2001:1eft"
source="#cloud-rg" target="#rabbit-rg"/>

<Relation type="urn:mpeg:mpeg/ics:SpatialRelationCS:2001:1left"
source="#car-rg" . target="#cloud-rg"/>

<Relation name=" urn:example:arelationcs:sameX"
source="#airplane-rg" target="#car-rg"/>

<Relation name=" urn:example:arelationcs:sameY"
source="#ecar-rg" target="#rabbit-rg"/>

<Relation type="urh:impeg:mpeg7:cs:SpatialRelationCS:2001:below"
source="#airplane-rg" target="#car-rg"/>

<Relation type="urn:mpeg:mpeg7:cs:SpatialRelationCS:2001:below"
sourece="#cloud-rg" target="#airplane-rg"/>

<fGraph>

3.p.10.2.2 SpatialRelation CS extraction

e extraction of relations among segment can be done automatically or by hand based on different critefia
.- semant|c and temporal mformatlon) Th|s subclause describes the spatio- temporal structure (relatlo

this subclause spatlo 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).
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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

a) Spatial Orientation b) Spatial Topological c) Directional Temporal
Graph Graph Graph

Figure 36 - Examples of spatio-temporal relation graphs.

There are several different ways to compare spatial structure, such as 2D-Strings-0 and spatio-tempofal
lopics 0. AMOS uses a relatively fast and simple method, the spatial-orientation graph, to represent spatjal
rejations as edges in a weighted graph 0. This graph can be easily constructed by, computing the orientatipn
ofl each edge between the centroids of a pair of query regions, and stofed”as a n*(n-1)/2-dimensipn
descriptor, where nis the number of query regions (Figure 36.a). The spatialgrientation graph cannot handle
the "contain" relation. AMOS complements it with a topological graph_(Figure 36.b), which defines the
cqntain relation between each pair of regions with three possible values:*contains (1), is-contained (-1) or rfot
cgntaining each other (0).

In[a similarly way, the temporal graph (Figure 36.c) defines whether one region starts before (1), after (-1) [or
atl the same time (0) with another region. Note that, for simplicity, the temporal order according to the fifst
appearing time (or starting time) of each region is only.defined. By taking the ending time, a mdre
cgmplicated temporal relation graph can also be generated.

3..10.3 Structural relation classification schemes examples

The following example illustrates the use of the #enpor al Rel ati on CS and the Spati al Rel ati on €S
for describing structural relations among segments of a video segment capturing a goal in a soccer gane.
The video segment corresponds to i d =+'Goal-sg". The kick and not-catch events in the video shot gre
represented by video segments i d = "Ki¢k-sg" and i d = "Not-Catch-sg", respectively. The spatio-tempofal
regions corresponding to the goal, the ball, the forward, and the goalkeeper are described by moving regions
i d ="Goal-rg", i d ="Ball-rg", "Forward-rg", and i d = "Goalkeeper-rg", respectively.

VideoSegment

Id = Goal-sg

Contains
Type = Temporal

M ovingRegior VideoSegment VideoSegment

Id = Kick-gg Id = Not-Catch-sg
4 4

td—GCuatTy

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
T=Torwara-rg T=BatTy T ="GoarReeper-1g
A 4
Northeast

Type = Spatial
Direction

Moves towar
Type = Visual

MovingRegion|
Id = Goal-rg

Figure 38 - Examples of relationships among video segments and moving regions.

The Graph DS describes the relations between the video segments and moving regions. Examples (of
relations between the segments are shown in Figure 37 and Figure 38. In Figure 37 (Graph 1), the regipn
i d = "Goal-rg", the video segment i d = "Kick-sg", and the vided segment i d = "Not-Catch-sg" are described
ag being temporally contained in the segment i d = "Goalssg". The video segment i d = "Kick-sg" is also
described as happening before the video segment i d =/Not-Catch-sg".

In| Figure 38 (Graph 2), the video segment i d = "Kick-sg" is described as temporally containing the moving
regions i d = "Forward-rg" and the i d = "Ball-rg*. Similarly, the video segment i d = "Not-Catch-sg"
described as temporally containing the moving regions i d = "Ball-rg" and the i d = "Goalkeeper-rg". The
region i d = "Goalkeeper-rg" is related tol_the moving region i d = "Forward-rg" by a spatial relatign,
"Northeast". The moving region i d = "Ball-rg" is related to the moving region i d = "Goal-rg" by a visugl,
glpbal relation, "Moves towards".

The description of the segment graphs shown in Figure 37 and Figure 38 is included below.

<l|-- Description of Graph 1 -->

<@ aph>

<Rel ation typez“urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
soucee="#Goal -rg" target="#Goal -sg"/>

<Rel ation tgpe="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
sour ce="#Ki ck-sg" target="#Goal -sg"/>

<Rel at i on~type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: cont ai ns"
sour ce="#Not - Cat ch-sg" target="#Coal -sg"/>

<Rel.af\Von type="urn: npeg: npeg7: cs: Tenpor al Rel ati onCS: 2001: bef ore"
sour ce="#Not - Cat ch-sg" target ="#Ki ck-sg"/>

<|G.aph>

<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

- e thiael et tohowing:

Table 11 - Overview of the semantics description tools.

Tool Functionality

S¢
dd

bmantic entity
scription tools

Tools for describing semantic entities such as objects, agent, objects,
events, concepts, states, places, times, and narrative worlds.

S¢
de

bmantic attribute
scription tools

Tools for describing attributes of semantic entities related to' abstraction in
semantic descriptions and semantic measurements in timexand space.

S¢
cl

pmantic relation
hssification schemes

These classification schemes define semantic relations.

Fi

NS

Multimedia
Content

captures

gure 39 illustrates the organization of the tools for describing the semantics of multimedia content.

[ AbstractionLevel J

Object DS MAgentObj ectDS

describes

Semantic DS

[ eos
i — Concept DS
Model DS Semanti SemanticBaseDS |4 |
Relation (abstract)
C — SemanticState DS
SemanticBag DS _* SemanticPlaceDS
Narrative Waorld (abstract) |

SemanticTimeDS

Figure 39 - lllustration of the relationships of the tools for describing the semantics of multimedia
content.

3.JL0.1.2 <-Semantics description example

Figures40 shows an informative example of how the semantic description tools 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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The semantic description of the image is the following: "Alex is shaking hands with Ana in New York on t
9" DS, the Event
D$, the Senmanti cPl ace DS, the Semanti cTi me DS, andythe Concept
pl
P
pl
:

3.
Information on extraction and use is not provided.

Figure 40 - lllustration of the description of a narrative world captured by an image using tools f
describing the semantics of multimedia content.

JL0.3 Semantic entity description tools
[10.3.1 SemanticBase DS
Information on extraction and use:is not provided.

J10.3.2 SemanticBag DS

Information on extractien-and use is not provided.

SemanticRelation: SemanticRelation: Concept C1:
mediaPerceptionOf mediaSymbol Of Label
Property
Property
@ g Semantic
Relation:
SemanticRelation: propertyOf
locationOf L
BN Comradeship L
SemanticPlace SPL: ' Event EVL:
/ \ Lael > New York Label
Pl
ace P
g @ R Shake hands
T SETAITT e ST L
Label <
Time
SemanticRelation: Al A SemanucR.e!anon:
timeOf & na acconpaniefof
. <
‘ AgentObjeg
- ) . AO2:
SemanticRelation: Semantic //:goeﬂto fect ;ab:rt
mediaPerceptionOf Relation: {-abel 9
agentOf Agent

of September. The event is showing "comradeship”. In this example, the Agent Cbj ect
DS describe people, eve
hce, time and concept of the image, respectively. A Label, “element describes each semantic entity; t
operty, Ti me, Pl ace and Agent elements are als@ used to describe the attributes of people, eve
hce, time and concept of the image. The Semant@cRel ati on CS describes the relations amo
mantic entities and possibly other non-semantic entities.

10.2 Abstraction model

ne

3.10.3.3 Semantic’DS
3JL0.3.3.1 Semantic DS examples
T:I:e following’ example illustrates the use of the Semanti ¢ DS for describing the semantic entity "applg".
The Label elements can be used as keywords or index terms for accessing this semantic description.
<WMpeg7>
<Desctriptiom xS type="SemanticbescriptionTtype =
<Semantics id="appl e">
<Label >
<Nane> Appl e </ Name>
</ Label >
<Label >
<Name> Fruit </ Name>
</ Label >
<Label >
<Nane> Pone </ Name>
</ 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 ati on>
</ Definition>
<Property>

<Nanme> Jui cy </ Name>
</ Property>
<Medi aCccur rence>

<Medi aLocat or >

<Medi alUri > i mage.jpg </ MediaUri >

II ?V‘Edl aLUbat Ul
</ Medi aCccurrence>
</ Semanti cs>
</ Description>
<|Moeg7>
3.l0.3.4 Object DS
3.L0.3.4.1 Object DS examples
The following example illustrates the use of the Obj ect DS for describing a table shown in an image. [In
thjs example, the table object is decomposed into one object "tabletop";anhd four objects "leg", i.e.,[a
cgmponent type of decomposition. The Medi aCccurrence element is_used for locating the object within
the media and describing the visual features of the image.
<Mpeg7>
<Description xsi:type="SemanticDescriptionType!>
<Semanti cs>
<Label >
<Nane> Descri ption of table </Name>
</ Label >
<Semant i cBase xsi:type="0bj ectType" >
<Label >
<Name> Tabl e </ Namex*
</ Label >
<Def i ni tion>
<Fr eeText Annotat i on>
Pi ece of\fUrniture consisting of a snooth flat slab
fixed .on’l egs
</ FreeTéxt’Annot ati on>
</ Defi ni tTon>
<Medi a@c¢urrence>
<NMedi aLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</ Medi aLocat or >
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type" nuntf Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi sual Descri pt or>
</ Medi aCccurrence>
<Cbj ect id="tabl et op-object">
L Ahnl
<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 >
&J ect—d=" chl- ubj ect™
<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:di m="2 5"> 5 25,10 20 15 15 10 10 5

</ Coor ds>
</ Pol ygon>
</ SubRegi on>
</ Mask>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type"
nymOf Coef f =" 16"
nuntX Bi t pl anesDi scarkded="0">
<Coeff>12345® 7890123456 </Coeff>
</ Vi sual Descri pt or >
</ Medi aCccurrence>
</ Obj ect >
<Cbj ect i d="Leg2-object">
<Label >
<Nane> Leg </ Nane>
</ Label >
<Medi aCccurrence>
<MedivaLocat or >
<Medi aUri >i mage. j pg</ Medi aUri >
</Medi alLocat 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>

<VisuatDesctriptor—xsitype="ScalabteCotorType"

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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15

<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

</ Coor ds>
</ Pol ygon>
</ SubRegi on>

ngnf Coef f =" 16"

11

ngynf Coef f =" 16"

W Ny |
" VAaAS N

<Vi sual Descri pt or xsi:type="Scal abl eCol or Type"

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 aUr i¢>
</ Medi aLocat or >
<Mask xsi:type="Spati al MaskFype" >
<SubRegi on>
<Pol ygon>
<Coords npegZ% di m="2 5"> 5 25 10 20 15 15 10 10 5

</ Coor ds>
</ Pol ygon>
</ SubRegi on>
</ Mask>
<Vi sual Descrivpt or xsi:type="Scal abl eCol or Type"

nuntf Bi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</ Vi.sual Descri pt or >
</ Medi aCccurrence>
</ Cbj ect >
</ Sermant(i ¢Base>
</ Semant i-¢cs>
</ Descri pti'en>

Mpeg7>

3.L0.3.5 <-AgentObject DS
3.JL0:3'5.1 AgentObject DS examples

The Tollowing example Illusiraies the use of the Agent Uoj ect DS 7Tor 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 >

Lo P n
I OoTITart 1mroppastT

</ Semanti cs>
</ Descri ption>
<|Moeg7>

The following example illustrates the use of the Agent Cbj ect DS for describing members’ of a baseb

tepm. In this example, the agent object (Baseball team) is composed of three agent“objects (players
pitcher, catcher, and third base).

all

<Mpeg7>

<Description xsi:type="Semanti cDescriptionType">
<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: exampl.e:dasebal | ">
<Name> Pitcher </ Nanme>
</ Label >
<Agent xsi:type="PRersonType">
<Nanme>
<G venNanme> Al </ G venName>
<FamJ.yYName> Leiter </Fani|yNanme>
</ Name
</ Agent >
</ Obj ect >
<hj ect,~-xsi : type="Agent Obj ect Type" id="pl ayer 1- 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>
</ Agent >
</ Qbj ect >

<Cbj ect xsi:type="Agent Obj ect Type" 1d="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>
</ Name>
</ 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, respeciively.

<lMpeg7>
<Description xsi:type="Semanti cDescriptionType">
<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" id="Ab" >
<Label href="urn: exanpl e: acs">
<Nanme> Person B </ Name>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="Event Type"Ji d="EV1">
<Label href="urn: exanpl e: acs"
<Nanme> Shake hands </ Nane>
</ Label >
<Definition>
<Fr eeText Annot at i on>
Cl asping of right hands by two people.
</ Fr eeText Annot at i on>
</ Definition>
<Rel ati on type=“urn: npeg: npeg7: cs: Senanti cRel ati onCS: 2001: agent O
sour ce="#ACa" target="#A"/>
<Rel ation
typez"urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: acconpani er O "
source="#Ab" target="#ACa"/>
</ Semant( ¢Base>
</ Semant i ¢8>
</ Descri ptin>

<|Moeg7>

3.L0.3.7 «—€oncept DS
3.L0.3:7:1 Concept DS examples

Thefottowingexampteittustratestheuseof the—Comncept—DS for describingthetoncept " freedomm™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>

?V‘Edl a&bul Tl T tpr-“Dyll‘bU: =
<Medi aLocat or >
<Medi aUri> liberty.qgif
</ Medi aUri >
</ Medi aLocat or >
</ Medi aCccurrence>
</ Semant i cBase>
</ Semanti cs>
</ Descri ption>

<[ Mpeg7>

3.10.3.8 SemanticState DS
3[L0.3.8.1 SemanticState DS examples

The following example illustrates the use of the Sermant i ¢St at e ,DSAfor describing semantic attributes of a
synset. In this example, the event "sunset-event" representshe event "sunset" and the semantic stdte
slinset-state" describes the semantic attributes of the event./stinset". A graph relates the event "sunsét-

eyent" and the semantic state "sunset-state”. A sunset js\considered as an event because it can be

ngminalized: "The sunset is beautiful"”.

<Mpeg7>
<Description xsi:type="Semanti cDeseriptionType">
<Semanti cs>

</ Semant i cBase>
<Semant icBase xsi:type="SenanticStateType"
<Label™>
<Name> State of sunset </ Nane>
</ Label >
<Attri but eval uePair>
<Attribute>
<Nane> Bl ue </ Nanme>
</ Attribute>
<I nt eger Val ue>90</ | nt eger Val ue>

</ Attri-but-eValuePair=

<Label >
<Nanme> Sunset </ Nane>
</ Label >
<Semant i cBase xsi type="Event Type" id="sunset-event">
<Label >
<Nane>_Sunset </ Nanme>
</ Label >

i d="sunset-state">

<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
t) pc—" o1 1TPCy. ||pcy7. cs—SeranttecRetatt+onCS—266++HhasStatecH
sour ce="#sunset-state" target="#sunset-event"/>
</ Graph>

</ Semanti cs>
</ Description>

<[ Mpeg7>

The following example illustrates the use of the Sermmant i ¢St at e DS for describing the place and event for
a|person. In this example, "John is in Singapore today" is described by linking. the Agent Gbj ect DS
description corresponding to "John", the SemanticPlace DS description of "Singapore”, and the
Semanti cTi ne DS description of "today" using the state "position-state’,, This description may be
represented by an event "Being" taking place during semantic time "today" ifmysemantic place "Singapore".

<Mpeg7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>

<Label >
<Nane> Pl ace and tine for a persof </Nane>
</ Label >
<Semant i cBase xsi:type="Agent bj.ect Type" id="agent-person">
<Label >
<Nanme> John </ Name>
</ Label >

<Rel ation type="urn: npeg: npeg7: cs: Senanti cRel ati onCS: 2001: st at ek
target ="#positioh:state"/>
</ Semant i cBase>
<Semant i cBase xsi . {ype="SemanticStateType" id="position-state">
<Label >
<Nanme> Rosition </ Name>
</ Label >
<Attri buteVal uePair>
<ALt.ri but e>
<Nane> Position </ Nane>
</ Attribute>
<I nt eger Val ue>1</ | nt eger Val ue>
</ Attri buteVal uePair >
<Semanti cTi ne>
<Label >
<Nane> t oday </ Nanme>
</ Label >
</SemanticTi ne>
<Semanti cPl ace>
<Label >
<Nanme> Si ngapore </ Nane>
</ Label >
</ Semant i cPl ace>
</ Sermant 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>
</ lahel >
<Semant i cBase xsi:type="Semanti cPl aceType" id="col unbi a-1ocation">
<Label >
<Nane> Col unbi a University </ Nane>
</ Label >
<Pl ace>
<Name xm : | ang="en">
Col unbia University in the Gty of New York </Nanme>
<Regi on> us </ Regi on>
<Post al Addr ess>
<Addr essLi ne>600 West 116th Street, New(York,

NY</ Addr essLi ne>
<Postingldentifier> U 10027 </ Postingldentifier>
</ Post al Addr ess>
</ Pl ace>
</ Semant i cBase>
</ Semanti cs>
</ Descri ption>

<|Moeg7>

The following example illustrates the use of the Sermanti cPl acel nt erval element in Senanti cPl a¢e
D$ for describing the location "4 miles".

<Moeg7>
<Descri ption xsi:type="Semanti-cDescriptionType">
<Semanti cs>

<Label >
<Nane> Semant it,\pl ace for location four mles </ Nanme>
</ Label >
<Semant i cBase«Xsi :type="Semanti cPl aceType" id="mil es4-place">
<Label >
<Nane> 4 niles </ Name>
</ Labe) >

<Semanti cPl acel nt erval >
<Ext ent measur enent Type="length" unit="mle" val ue="4"/>
</ Semant i cPl acel nt erval >
</.Semant i cBase>
<KSemanti cs>
</ Descri pti on>

<|Moeg7>

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 >
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<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 following example illustrates the use of the Sermanti cPl acel nt erval element in Semant i eRbag¢e
D$ for describing the location "5 kilometers north of New York City and 40 kilometers east of Boston"}

<Moeg7>
<Description xsi:type="Semanti cDescriptionType">
<Semanti cs>

<Label >
<Name> Semantic place for |ocation near NYC and Baston </ Nane>
</ Label >
<Semant i cBase xsi:type="Semanti cPl aceType" i d="NYCBoston-pl ace">
<Label >
<Nane>
5 kilometers north of New York City and
40 kil ometers east of Boston
</ Name>
</ Label >

<Semanti cPl acel nt erval >
<Position origin="New York City">
<Di spl acenent neasurenent Type="1ength" unit="kil oneters"
val ue="5"/>
<Di rection measurenent Type="direction" unit="direction"
val ue="north"/t>
</ Posi tion>
</ Semant i cPl acel nt erval >
<Semant i cPl acel nt.er val >
<Posi tion orilgin="Bost on">
<Di spl dcenent neasurenent Type="| ength" unit="kil ometers"
val ue="40"/>
<Direction measurenment Type="direction" unit="direction"
val ue="east"/ >
</ Posi tion>
</ Semant i cPl acel nt erval >
</ Semanti cBase>
</ Sermant\i-Cs>
</ Descr i{ti’on>

<|Moeg7>

If |a semantic place is complex, relations may relate the location to the other semantic entities such as
objeets’ and events needed to fully describe it. The following example illustrates the use of the
SemamtitPtacte DSfordescribing the focation the pface where Criand Ate 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
Y=t U P YT e g s TS T S emarrt e Re e troe S 2 00Tt T ettt
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 Eifffel Tower in Paris
</FreeTextAnnotation>
</Definition>
<Relation
type="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001 ;I¢cationOf"
target="#Eiffel-loc"/>
<Relation type="urn:mpeg:mpeg7:es:SemanticRelationCS:2001:timeOf"
target="#lastyear-time"/>
</SemanticBase>
<SemanticBase xsi:type="SemanticPlaceType" id="Eiffel-loc">
<Label>
<Name> Spot at the'Fiffel Tower </Name>
</Label>
</SemanticBase>
<SemanticBase xsi:type="SemanticTimeType" id="lastyear-time">
<Label>
<Name> Last/year </Name>
</Label>
<SemantieTimeInterval>
<TimePoint origin="now">
<Displacement measurementType="length" unit="year"
v@lue="1"/>
<Direction measurementType="direction" unit="direction"
value="before"/>
</TimePoint>
</SemanticTimeInterval>
</SemanticBase>
</Semantics>
<JDescription>
<[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>
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<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>
II TI 1
</ Sermant i cBase>
</ Semanti cs>
</ Description>
<|Moeg7>

The following example illustrates the use of the Semant i cTi nel nt erval element in,Sewanti cTi me DS
for describing the time "4 weeks".

<lMpeg7>

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

<Label >
<Nane> Descri ption of 4 weeks </ Name>
</ Label >
<Semant i cBase xsi:type="SenanticTi neType">
<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>
</ Descri ption>
<|Moeg7>

The following example illustrates the-Use of the Semant i cTi nel nt er val
for describing the time "during 1997".

<Mpeg7>

<Descri ption xsi ype="Semanti cDescriptionType">
<Semantics>

element in Semanti cTi me IPS

<Label >
<Nanme> Descri ption of 1997 </ Nane>
<{Label >
<Semant i cBase xsi:type="SenanticTi neType">
<Label >
<Nane> During 1997 </ Nane>
</ Label >

<SemanticTinelnterval >
<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 >
</ Semant 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">
tabret
<Nane> Last year </ Name>
</ Label >
<Semanti cTi mel nt erval >
<Ti mePoi nt ori gi n="now">
<Di spl acenent neasurenent Type="1 ength" unit="yeart

val ue="1"/>
<Di rection measurenent Type="direction" unit="difection"
val ue="before"/ >
</ Ti mePoi nt >
</ Semanti cTi nel nt erval >
</ Semant i cBase>
</ Semanti cs>
</ Descri ption>
<[ Mpeg7>

The following example illustrates the use of the Semant i cTinelnt erval element in Semanti cTi ne DS
for describing the time "the third and fourth day in April".

<lMpeg7>
<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(tshird and fourth day in April </ Name>
</ Label >

<Semant i cTi-rel nt er val >
<Ti peRoi nt origin="April">
<Di spl acenent neasurenent Type="1ength" unit="day"
val ue="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>
</ Semant i cs>
</ 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 >
&JI atl Ul TTcaosul CIICIIt Typc—": Cllyt h"
</ Semant i cTi nel nt erval >
<Semanti cTi el nt er val >
<Ti mePoi nt origi n="Friday">
<Di spl acenent neasurenent Type="1 ength" unit="hour"

Y (T T} 1 nu f
urimm U ="T1T10ul varuc= 0 7

val ue="9"/>
<Di rection measurenent Type="direction" unit="direction"
val ue="after"/>
</ Ti mePoi nt >
<Dur ati on neasurenent Type="1ength" unit="hour™ val ue="8"/>
</ Semant i cTi mel nt erval >
</ Semant i cBase>
</ Semanti cs>
</ Descri ption>

<[ Mpeg7>

If |]a semantic time is complex, relations may relate the time_ to.the semantic entities such as objects and
eVents needed to fully describe it. The following example illustrates the use of the Semanti cTi ne DS for
describing the time "in the year 1899 at the same time when'the earthquake happened in San Francisco".

In| this example, the time "in the year 1899 at the,.same time when the earthquake happened in San
Frlancisco" and the event "Earthquake in San Franeisco in 1899" are described in the semantic entities
"sem3-time" and "earthquake-event", respectively;<The new semantic time ("sem3-time") can be defined as
the same as the SemanticTine DS _description of the event "earthquake-event® — relatipn
i dentifiedWth to semantic time "m3_1899-time" (possibility one) — or as being the time when that evgnt
happened — relation hasTi neOF to the event "earthquake-event" (possibility two).

<Mpeg7>
<Description xsi:type=*Semanti cDescriptionType">
<Semanti cs>
<Label >
<Nane> ‘Déscription of tinme of the earthquake </ Nane>
</ Label >
<SemanticBase xsi:type="SemanticTi meType" id="senB-tinme">
<kabel >
<Nane> Ti me </ Name>
</ Label >
<Rel ati on
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: i dentifiedWth
target ="#nB8_1899-tine"/>
<Rel ation
t ype="urm Tpey: MPEY 7. CS. SEMANt T CRet ati oncS 200 has T meof
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 >
<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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</ Sermant 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>
</ Senant i cBase>
<Semant i cBase xsi:type="Semanti cPl aceType" id="sanfran-I|oc">

tabet
<Nane> San Franci sco </ Nane>
</ Label >
</ Semant i cBase>
</ Semanti cs>
</ Description>

Mpeg7>

3.

10.3.11 Semantic entity description tools examples

T

describing the narrative world of an image as shown in Figure 40. In this example, the Agent Obj ect
the Event DS, the SemanticPl ace DS, the SemanticTi ne DS, and-the Concept DS describe the
pgople, the event, the place, the time and a concept depicted or symhbolized in the image. The semantic
description of the image is the following: "Alex is shaking hands with*Ana in New York during 1997. The
eyent is showing as comradeship”. The example assumes the ifmage and the regions of the two persops
have been described using the Sti | | Regi on DS and the St j4¥Regi onSpat i al Deconposi ti on DS.

e following example illustrates the use of the Senantic DS and other-Senanti cBase DSs for

0s,

X
X
X

q

ns: npeg7="urn: npeg: npeg7: schema: 2001"

ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"

i : schermalLocat i on="ur n: npeg: npeg7: schema: 2001 .\ ndsf di sver 3. 3. xsd">

<Descri ption xsi:type="Content Enti;tyType" >

<Mul ti medi aCont ent xsi:type="kmageType" >
<l mage i d="SR1">
<Spati al Deconposii on gap="true" overlap="fal se">
<Still Regi on. (Ld="SR2" >
<Text Aninot at i on>
<FreeText 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"

<£peg7 xm ns="ur n: npeg: npeg7: schema: 2001"

ngynf 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 ati on>
<Fr eeText Annot ati on> Ana </ Fr eeText Annot ati 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>
</ 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 "
at gct =HACP

<Rel ati on

type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: propertyoF”
target ="#C1"/ >
<Rel ati on

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: nedi aPer cept i onGy
target ="#SR1"/ >
<Rel ati on
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: | ocati onOF "
target ="#SP1"/ >
<Rel ati on type="urn: npeg: npeg7: cs: Semant i cRel*ati onCS: 2001: ti meCf "
target ="#ST1"/ >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent Obj ect Type" id="A0L">
<Label >
<Nanme>Al ex</ Name>
</ Label >
<Rel ati on

type="urn: npeg: npeg7: cs: Semant i cRel at i®nCS: 2001: nedi aPer cepti onOF "
target ="#SR2"/ >
<Agent xsi:type="PersonType">
<Nanme>
<G venNanme>Al ex</ G venNane>
</ Name>
</ Agent >
</ Sermant i cBase>
<Semant i cBase xsitype="Agent Obj ect Type" id="AMRR">
<Label >
<Nane>Ana</ Name>
</ Label'>
<Rel atjon

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS; 2001: nedi aPer cepti onCOF "
target ="#SR3"/ >
<Agent xsi:type="PersonType">
<Nane>
<G venNanme>Ana</ G venNane>
</ Name>
</ Agent >
<fSemanmtTcBases
<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>
ll Scllullt I uBaac
<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="1 ength" unit="year"

val ue="1"/>

<Di recti on measurenment Type="during" unit="di'rection"

val ue="after"/>
</ Ti mePoi nt >
</ Semanti cTi nel nt erval >
</ Semant i cBase>
</ Semanti cs>

</ Descri ption>
<[ Mpeg7>

3.L0.4 Semantic attribute description tools
3.L0.4.1.1 AbstractionLevel datatype examples

The following example illustrates the use of the Abstracti onLevel datatype in the Semanti cBase |
fof describing a media abstraction of the concrete’semantic description shown in Figure 40. In this examp
the media abstraction is the description_{Alex is shaking hands with Ana in NewYork on the o

Séptember” with no links to the image;, this description is, therefore, applicable to any image or video
depicting the event.

<Il-- Media abstraction: AbstractionLevel dinension =0 -->
<Mpeg7>
<Description xsi:type="SemanticDescriptionType">
<Semanti cs>
<Abst r actienLevel dinmension="0"/>

<Label =
<Nane>Al ex shakes hands wi th Ana </ Nane>
</ lcabel >
<Semant i cBase xsi:type="Event Type" id="EV1-MA">
<Label >
<Nane>Shake hands</ Name>
</ Label >

<Rel ation type="urn: npeg: npeg7: cs: Senanti cRel ati onCS: 2001: agent O

farget—H#AQL-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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</ Semant i cBase>
<Semant i cBase xsi:type="Agent bj ect Type" id="A0OL- VA" >
<Label >
<Nane>Al ex</ Nane>
</ Label >
<Agent xsi:type="PersonType">
<Nane>
<G venNanme>Al ex</ G venNanme>
</ Nane>
</ Agent >
</ Semant i cBase>

<Label >
<Nane>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 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>
</ Semanti cs>
</ Description>

<[ Mpeg7>

The following examplé-illustrates the use of the Abst racti onLevel datatype in the Senanti cBase DS
foy describing a formal abstraction of the concrete semantic description. In this example, the formal

abstraction is the\description "Alex is shaking hands with any woman in NewYork on the 9" of Septembey”,
where "any wonan" is the variable of the formal abstraction.

<Mpeg7>
<Description xsi:type="SenmanticDescriptionType">
<Semanti 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 O "
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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">

tabet
<Nane>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 Cbj ect Type" id="AM2-FA">
<AbstractionLevel dinension="1"/>
<Label >
<Nane>Any woman</ Nane>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="Agent bject Type’ i.d="AO0OL- VA" >
<Label >
<Nanme>Al ex</ Nanme>
</ 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 >
<Nane>Ana</Nane>
</ Label >
<Agent xsi< type="PersonType">
<Nanme>
<@ venNanme>Ana</ G venNanme>
<[ Name>
</ Agent >
</ Sefrant i cBase>
<Sewmnt 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 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 shaki ng hands wi th Joana </ Name>
</ Label >
<Medi aCccurrence>
<Medi aLocat or >
<Medi alri >cont ent . npg</ Medi aUri >
</ Medi aLocat or >
</ Medi aCccur rence>
<Rel ati on
t ype="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasExanpl e !
target =" #SML- FA"/ >
<Semant i cBase xsi:type="Agent Cbj ect Type" id="AGB>
<Label >
<Nanme> Joana </ Name>
</ Label >
<Rel ati on
type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001{ hasExanpl eCf "
target ="#AM2- FA"/ >
<Agent xsi:type="PersonType">
<Nane>
<G venNanme>Joana</ G.yenNane>
</ Name>
</ Agent >
</ Semant i cBase>
</ Semanti cs>
</ Descri ption>

<|Moeg7>

3.L0.4.2 Extent datatype
Information on extraction and,use is not provided.

3.L0.4.3 Position datatype
Information on extraction and use is not provided.

3.110.5 Semanticrelation classification schemes

3.JL0.5.1.1 SemanticRelation CS examples

thedelation that object A is an agent of event B.

T}Fe following example illustrates the use of the Sermant i cRel at i ons CS and the Gr aph DS for describipg

<Moeg7>
<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"/ >
G aph
</ Semanti cs>
</ Descri ption>

<|Moeg7>

The following example illustrates the use of the Semanti cRel ati on CS and the Semantyi-cBase DS for
describing 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 Type®-i d="eventD'>
<Label >
<Name> Event D </ Namex
</ Label >
<Rel ation type="urn: npeg: npeg7: cs: Senant i cRel ati onCS: 2001: agent O '
t ar get =" #obj ect G+ >
</ Semant i cBase>
</ Semant i cs>
</ Descri ption>

<|Moeg7>

The following example illustrates the use of the Rel ati on DS and several semantic relations for describipg
the semantics of an image showing a Mayan vessel as follows: "The vessel is an example of Maya art
crpated in Guatemala-in the 8th Century. The vessel's height is 14 cm and it has several paintings. The
paintings show the'‘réalm of the lords of death with a death figure that dances and another figure that holfs
an axe and a handstone. The paintings represent sacrifice”. The semantic description uses several semantic
entities described using DSs derived from the Semant i cBase DS as indicated within parenthesis in Figure
41 related.by)several 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)
[ e o | ] Ream
[Secrree(Event | Tepresents hasLocationOf (SemanticPlace)
hasLocationOf
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 Mayanwessel.

<Moeg7>
<Description xsi:type="SemanticDescriptionType">
<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:types*~Senmanti cPl aceType" id="CGuatenal a">
<Label >
<Nanme>Cuat ermal a</ Name>
</ Label >
</ Semant i cBasg>
<Semant i cBase\xsi :type="Senmanti cTi neType" id="Century8">
<Label %
<Narme>8t h Cent ur y</ Name>
</ Lahel >
</ Sefrant i cBase>
<Sénmnt 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">

L abhnl
o

<Name>Maya art </ Nane>
</ Label >
</ Semant i cBase>
<Semant i cBase xsi:type="0bj ect Type
<Label >
<Nane>Pai nt i ngs</ Nane>
</ Label >
</ Semant i cBase>
<Semanti cBase xsi:type="Semanti cStateType" id="Height">
<Label >
<Nane> Hei ght </ Nane>

i d="Pai ntings">
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</ Label >
<Attri but eVal uePair>
<Attri bute>
<Nanme> Hei ght </ Nane>
</Attribute>
<Unit>
<Name> cm </ Nanme>
</ Unit>
<| nt eger Val ue>14</ | nt eger Val ue>
</ Attri buteVal uePair>
</ Semant i cBase>

SCIID.IIt I L,BG.DC }\DI . t ypc—" SCIID.IIt I bTy}JC" I d—" Pal IItI IIy‘V‘Iljl : d"
<Label >
<Nane> World in the paintings </ Name>
</ 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\hLords">
<Label >
<Nane>Lords of Deat h</ Nane>
</ Label >
</ Semant i cBase>
<Senmanti cBase xsi:type="Event Type" id="%“Sacrifice">
<Label >
<Nane>Sacri fi ce</ Nanme>
</ Label >
</ Semant i cBase>
<Senmanti cBase xsi:type="Event Type" id="Dance">
<Label >
<Nane>Dance</ Name>
</ 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 Object Type" id="Deat hFi gure">
<Label >
<Nane>Deat h fi gure</ Nane>
<[ babel >
</ Sefrant i cBase>
<Senanti cBase xsi:type="Agent Object Type" id="Figure">
<Label >
<Nane>Fi gur e</ Name>
</ Label >
</ Semant i cBase>
<Senmanti cBase xsi:type="QbjectType" id="Axe">
<Label >
<Name>Axe<Nae>
</ 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
source="#Sacrifice" target="#Painti ngWrld"/>
<Rel ati on

oo

:represents”

sour ce="#Deat hFi gure" target="#Dance"/>

<Rel ati on
type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001
sour ce="#Fi gure" target="#Hol d"/>

<Rel ati on

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasPat i ent Of "
sour ce="#Axe" target="#Hol d"/>
<Rel ati on

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasPat.ient O "
sour ce="#Handst one" target ="#Hol d"/ >
</ Graph>
</ Semant i cBase>
<l-- Senmantic relation graph -->
<G aph>
<Rel ation

sour ce="#GQuat enal a" target=E#Create"/ >

<Rel ati on

type="urn: npeg: npeg7: cs: Sermant i cRel ati on€S: 2001: hasTi neCf "
sour ce="#Cent ury8" target="#Create"/>

<Rel ati on

t ype="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: hasExanpl eOF "
sour ce="#Vessel| ">t arget ="#MayaArt"/ >

<Rel ation

sour ce="#Pai'nti ngs" target="#Vessel"/>

<Rel ati on

type="urn: npeg: npeg7: ¢s)Semant i cRel ati onCS: 2001: hasSt at eOr "
source="#Hei ght" target="#Vessel "/>

<Rel atjon

type="urn: npeg: npeg7: cs: Sermant i cRel ati onCS: 2001: depi ct edBy"

sour ce="#Pai nti ngs" target="#Painti ngWrld"/>
<[-Graph>

</ Sepmanti cs>

</ DesCni pti on>

<|Moeg7>

4 n = o P Peal P 20049
Cype="UurTl. TTTY. TTPTYT7T. Lo, OTITaAITt T UIRCT Aat T UTTUO. 2UU L.

type="urn: npeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasLocati onOf "

type="urn: mpeg: npeg7: cs: Semant i cRel ati onCS: 2001: hasConponent Of

la A P ]
IMasSAYTIit U

: hasAgent OF "

3 Navigatton—and-accesstoots
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

clips, key frames etc). See 3.11.2.

browsing and navigation of multimedia content (e.g. based on key video

for efficient
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Tool Functionality

Partitions, Views and | Tools for describing partitions, views and decompositions of image, video,

View Decompositions 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

Tll]is subclause discusses the following tools.

Table 13 - Overview of Summarization Tools

Tools

Functionality

Hierarchical Summary | Tool for describing summaries of time-varying audio, video or audiovisual data

that support sequential and hierarchical navigation. See 3.11.2.1,-3.11.2.6.

Sequential Summary | Tool for describing summaries of time-varying audio, videooraudiovisual data

that support sequential navigation. See 3.11.2.1 and 3.12.2.7 - 3.11.2.10.

3.[11.2.1 Summarization DS

3JL1.2.1.1 Summarization DS examples

The following example describes a set of two summaries: the firsst.summary is a Hi er ar chi cal Sunmarly,
and the second summary is a Sequent i al Summrar y. In eachsummary, the SourcelD element identifies the
squrce (original) content being summarized. Each summary is named by a Name element. Other
sybelements of the Hi er ar chi cal Sunmary and Sequenty al Sunmar y are introduced in later subclausgs.
Note that XML comments are used to replace description/details.

<Moeg7>

<Descri ption xsi:type="SunmmaryDeseri pti onType">
<Summari zati on>
<Summary xsi:type="Hi et'archi cal SunmaryType" >

<kSunmar y>
<Summary xsi:type="Sequenti al SummaryType"

conponent s="keyAudi-oVi sual d i ps" hi erarchy="i ndependent ">
<Nanme>Audi ovi sual~ sunmar y</ Name>

<Sour cel D>ur n:nwycont ent : av: aaa- 001</ Sour cel D>

<Sunmar y Segnent G oup>

<SummarySegnent > <!-- audiovisual clip #1 -->
</ Summrar ySegnent >

<Summar ySegment > <!-- audi ovisual clip #2 -->
</ "Summar y Segnent >

<l-- More audiovisual clips -->

</"Summar y Segnent G oup>

component s="audi o" >
<Nane>Audi o summar y</ Nane>
<Sour cel D>urn: mycont ent : av: aaa- 001</ Sour cel D>

<Audi r\Qnmmr\J/{“nn’pnnnnf > <l .. audio cli p #1 - - >
</ Audi oSummrar yConponent >

<Audi oSunmar yConponent > <!-- audio clip #2 -->
</ Audi oSunmar yConponent >

<l-- More audio clips -->

</ Sunmar y>

</ Sunmmari zati on>
</ Descri ption>

</ Mpeg7>
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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 Imma Ising he 1NT8 egnent Group D 0 xample, in igure 4 he
Hi|er ar chi cal Summary contains two summaries, where the first summary consists of ¢fqur
nmar ySegnment s and the second summary consists of three Summar ySegrent s. Such summaries’mpy
cqrrespond to two different themes and may provide alternative views of the source content, grouped
topether using the Hi er ar chi cal Summrar y DS. Note that in this case, there is no notion of hierarchy 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
\\ \\ \\\ /_,—’ ’/,, //,/
\ N LA - -
\ \ et -7 -
N \ PRISPRN g -
P N -7 -7
AV Data >
L

Figure 42 - lllustration of HierarchicalSummary DS containing two summaries, each described by| a
StimmarySegmentGroup. 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 program,|in
particular "slam dunks" and "three-point shots" in a basketball game. This description corresponds to the
dipgram shown in Figure(42. The Sourcel D element identifies the source content, while the
Sour ceLocat or element\lacates the source content. The first summary contains four AV clips, eath
showing a slam dunk;-the second summary contains three AV clips, each showing a three-point shot. By
grouping the clips jinto“summaries of events, a user may choose to view only the clips of slam dunis;
aliernatively, 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 tempofal
lofations and 'durations correspond directly to frame numbers, because the unit in which this temporal data|is
defined is ‘€egual to the inverse of the frame rate (25 frames/sec).

<Moeg7>
<Descri ption xsi:type="SummaryDescriptionType">
<SummartzattTomrnedra et t="PTN25F"

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 me>
<Medi aRel | ncr Ti nePoi nt >10476
</ Medi aRel | ncr Ti mePoi nt >

?V‘Edl a: LAY &JI atl UTI 475 II I"V‘Edl a: LAY &JI atl UTI
</ Medi aTi ne>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Sunmar ySegnent > <l-- segnent #2 with slam dunk -&>
<KeyAudi oVi sual Cl i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >12678
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>250</ Medi al ncr Ddrat i on>
</ Medi aTi me>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Sunmar ySegnent > <l-- segnent #3W th slamdunk -->
<KeyAudi oVi sual C i p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt~324125
</ Medi aRel | ncr Ti nePg) nt >
<Medi al ncr Dur at i on>325</ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >
<Summar y Segrent > <l-- segment #4 with slam dunk -->
<KeyAudi oVi sual €4 p>
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >30756
</.Medi aRel | ncr Ti nePoi nt >
<Nedi al ncr Dur at i on>525</ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual d i p>
</ Sunimar y Segnent >
</ Summar y Segnent G oup>
<Sumfar ySegrent G- oup t henel 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 aTi me>
<Medi aRel | ncr Ti nePoi nt >8125

< vediraRet e TrmePormt=
<Medi al ncr Dur ati on>125</ Medi al ncr Dur at i on>
</ Medi aTi ne>
</ 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>
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</ 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 >
II Sullllal ySCUIICIIt G Uupy
</ Summar y>
</ Summari zati on>
</ Description>
<|Moeg7>

The Hi erarchi cal Sunmary DS can be used to summarize content at different levels of detail. The
following example contains two summaries: one with 2.5 minute duration, and one_ with'5 minute duratign.
Eqch summary is formed by a group of summary segments, each defined by a key AV clip. These key clips
mpy, for example, be used to play back a visual summary of the source cContent. Note that the tyo

symmaries have a number of summary segments in common. That is, the ségnients in the short summdgry
are also part of the longer summary.

<Mpeg7>
<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 erarchi cal SunmaryType"
component s="keyAudi oVi sual d i psxkeyFranes"”
hi erar chy="i ndependent " >
<Sour cel D>ur n: nycont ent : av:av02</ Sour cel D>
<Sour celLocat or >
<Medi aUri >ht t p: // wwy;iycont ent . conf av/ av02. npg</ Medi aUri >
</ Sour ceLocat or >
<l-- This SunmmarySegnentGoup is the 1st sunmary -->
<Sunmmar ySegnent G.oup dur ati on="PT2M30S" >
<Nane>150 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 >10948
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur at i on>1040</ Medi al ncr Dur at i on>
</ Medi aTi ne>
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sual i p>
<Medi aTi me>
<Medi aRel I ncr Ti nePoi nt >13301
</ Medi aRel | 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 me>
<Medi aRel | ncr Ti nePoi nt >15364
</ Medi aRel I ncr Ti mePoi nt >
<Medi al ncr Dur at i on>920</ Medi al ncr Dur ati on>
</ Medi aTi me>
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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 nme>
<Medi aRel | ncr Ti nePoi nt >10474
II ?V‘Edl GRC: : LAY TI IICPU; Ilt

<Medi al ncr Dur ati on>474</ Medi al ncr Dur ati on>
</ Medi aTi 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 ncr Bur 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’ htv>11948
</ Medi aRel I ncr Ti neRoi nt >
<Medi al ncr Dur at i‘0n>1353</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual i ‘p>
</ Summar y Segnent >
<Summar y Segnent >
<KeyAudi oVi sual T i p>
<Medi aTi me>
<MediraRel | ncr Ti mePoi nt >13301
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur ati on>1790</ Medi al ncr Dur ati on>
<MNVedi aTi ne>
</(KeyAudi oVi sual d i p>
</ Summrar y Segnent >
<Surmmrar 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>
</ KeyAudi oVi sual d i p>
</ Summar y Segnent >

<SumrarySegment=
<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

In| the following, an algorithm is described for automatic hierarchical key-frame extraction. Note that parts’|of
thjs algorithm may also be used to create other types of summary descriptions. This algorithm uses
measures of scene action to detect shot boundaries and to determine the number and position of key-framgs
allocated to each shot, as follows. Each video frame s; within shot s is represented by its color histogrgm
vector A, (q), where g is the color index. Define a measure of action between two framesby'the differente

hs (q)—hg, ,(q)|-

offtheir histograms 4 and &, ,,i.e., A<h5i’hsi—1)zzq

Shot boundaries are determined by thresholding the action measure A(.,.) as follows. Assume that the fifst
p frames (e.g., p = 3) of the sequence do not correspond to shot boundariés, Compute the mean actipn
measure 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 predeterniined parameter (e.g., = 10). Onge
a boundary is detected, a new threshold is determined in the same _manner using the first p frames of the
ngxt shot.

i=n
Define a cumulative action measure for the first » frames inva shot as C(n) = Z A(hs,» hs, ) . Given a tofal
i=1

ndymber 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 shat.

s

For each shot, approximate the area under the cumulative action curve with K rectangles with varialjle

wi{dth, where the density of the rectangles increases with the slope of this curve. Along the temporal axis, the
rectangles partition a shot into contigueus shot segments separated by breakpoints. The frame that|is
sijuated at the midpoint of a shot segment is defined as the key-frame representing that shot. The following

grative algorithm determines the-breakpoints {to, T ,tKS} and the time instances of associated kqy-

—

i
frames {ky, ko, ..., K} .

Let the time instance of the first break-point be 75 = 0;
Let the location,of the first key-frame be &k = 1;
FOR j =M\through K —1 DO {

ESompute the next break-point as 1;= 2kj —ti_q;

IE fj exceeds the shat hnlmdnry Ly THEN STQOP:
ELSE Let ki1 be the first frame past s for which
2C(t,) - C(k,) < C(k,.,)
}

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;

If H;_4 is the representative vector for the vectors in the partition [Tj_1, T.] and H-is the
representative vector of the adjacent partition [Tj, Tj + 1], adjust Tj such that the total.sum |of
squared distances of vectors in each cluster to the corresponding 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 delete Hj »
from the set of representative vectors.

Continue with the next pair of partitions, until all partition boundaries.afe processed.

Apply steps 1-4 for 10 iterations (or until the decrease in total distortion is_insignificant). After stopping, the
frame in the first cluster whose histogram vector is closest to the representative vector is selected as the fifst
kgy-frame. Key-frames for subsequent clusters are determined according to the "largest successiye
difference" criterion expressed in terms of the action measure. Caarser level summaries can be obtained py
recursive application of the above procedure.

<«>» <« >
T nr T

A S 7 (A A S
(a) (b) (c)

F%;ure 43 - Pairwise clustering for hierarchical key-frames summarization. In this example, the
i

compaction ratio is 3. First_T, is adjusted in (a) considering only the two consecutive partitions [at
either side of T,. Then T, and T; are adjusted as depicted in (b) and (c), respectively.

Fidelity

The followingtalgorithm describes computation of fidelity values associated with key-frames in a hierarchigal
kgy-frame.summary. Assume that a feature descriptor such as a color histogram is available for each kgy-
frame. Define a distance metric on the color histograms such as the /; norm. Consider a hierarchigal
symmary with key-frames as shown in Figure 44. The key-frame in each node is identified by A, B, ett.,
while’fidelity values are denoted by e1, e2, etc. Consider, for example, the fidelity value e1, which indicates
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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The following algorithm automatically selects~a given number of key-frames from a key-frame hierarch
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kd
in

ad

The algorithm_above yields the set K that contains the N key frames selected. For example, Figure 4

as
dd

cqntents or visual index of events), for viewing summarized content (e.g. visual highlights), and for scalal
cqntent viewing (e.g. adaptive to client or terminal capabilities and user preferences).

The notion of fidelity allows a variety of practically useful functionalities(such as fidelity-based summal

frames to preview the whole video, then the system utilizes the fidelity. attributes in the summary to select

ISO/IEC TR 15938-8:2002(

e4 el2

E)

OOOOOOOO®

Figure 44 - An example of a key-frame hierarchy.

11.2.3.3 HierarchicalSummary DS use
general, HierarchicalSummary descriptions can be used for navigation and browsing (e.g. visual table

the following, a method is described for utilizing the fidelity attribute of a HierarchicalSummary descriptid
alable hierarchical summary and quick search. For example, if a user.specifies a preferred number of kg

en number of key-frames which best represent the original video ir¥a sense defined by the encoder us
automatically generate the key-frame hierarchy. A set of key<frames are then sent to the terminal devi
I display.

bnsider a key-frame hierarchy in Figure 44. In this example, key-frame B has three fidelity values e4,
d e6 associated with each of its three subtrees. The yalue e4 indicates the degree of representativene
key-frame B over its subtree rooted at E. Thus, Key-frame B represents its children contained in t
btree rooted at E with fidelity e4. As one goes down to finer levels, the fidelity values generally becon
ger, indicating that a key-frame at a finer levebrepresents its subtree better than those at coarse leve

ised on the fidelity values. Denote the desired number of key-frames to be selected by N. Denote the set
y-frames with maximum fidelity by K.

tialize K to the empty set;
d the root node to K;

WHILE ( card(K) <N ) {

consider nodes S with a-parent node ¢ such that eeK and feK;
let 8" be the node,among these nodes with lowest fidelity value;
add g to K;

}

sume that\N=2. If e3 is the minimum among el, e2 and e3, the key frames A and D are selected. TH
composes’'the original tree in Figure 44 into the two subtrees shown in Figure 45.
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Figure 45 - An example of the key-frame selection algorithm based on fidelity values.

3[11.2.4 SummaryThemeList DS
3.11.2.4.1 SummaryThemeList DS examples

The following is an example of a Sunmar yTheneLi st , which contains a set of themes (e.g., certain kinds
eVents) for a sports news program. Note that this example describes a tree-Structured representation
symmary themes, as indicated by the parentID attributes. This structure is similar to an index and captur
the themes in the multimedia content, allowing users to navigate the content accordingly. As shown in t
lagt theme of the example ("John's favorite scenes"), a theme can be usgr<specific.

of
of
bs
e

<$umar yTheneli st >
<SumaryTherme xnl : | ang="en" id="itenmD"> baseball </ SunmmaryThene>
<SumaryThermre xnl: |l ang="en" id="itenD1" parenptl D="itenD">

henme run </ SunmaryThene>
<SunmaryThenme xm : | ang="en" id="iteml" > basketball|l </ SunmaryThene>
<SunmaryThene xm : |l ang="en" id="itenll” parentlD="itenl">

t hr ee- poi nter </ SummaryThenme>
<SunmaryThene xm : | ang="en" id="itenpl2" parent|lD="iteml">

sl am dunk </ SummaryThene>
<Sumar yTheme xnl: |l ang="en" id=“itenR"> soccer </SummaryThene>
<Sumar yTherme xnl:lang="en" id="itenB8"> John's favorite scenes
<[ Summar y Thene>
<[/ Summar yTheneLi st >

3.11.2.5 SummarySegmentGroup DS

3.[11.2.5.1 SummarySegmentGroup DS examples

The following description_represents the same two example summaries encoded by the second descripti
in|3.11.2.3.1. Note that;<in the example description in 3.11.2.3.1, the segments in the short summary are al
part of the segments’ in the longer summary. Therefore, a number of segments are described twice. T

fo
to
sy
dd

lowing descriptioh illustrates how to remove this redundancy. Space can be saved by assigning identifig

the segments in the longer summary (using i d attributes) and referring to these segments in the shorter

mmary._(using Sumrar ySegnent Ref instead of Sunmar ySegnent and using the i dr ef attribute). Th
fines\the same summary as if the segments were actually part of the description of the short summary.

N
5O
ne
rs

S

<|

peg 7>

<DeSCription Xsi.type= sunmaryDescriptionlype >
<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">
Ir\cyr'-\\udi oVi-strat-cH P
<Medi aTi me>
<Medi aRel | ncr Ti nePoi nt >10474
</ 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</ Medhal ncr Dur ati 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 TichePoi nt >11948
</ Medi aRel | nerTi mePoi nt >
<Medi al ncr Dur at i on>1353</ Medi al ncr Dur ati on>
</ Medi aTi me>
</ KeyAudi oVi sual'd i p>
</ Summar y Segnent>
<Summar ySegnent i d="seg04" >
<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 ati 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 me>
<Medi aRel | ncr Ti nePoi nt >15091
</ Medi aRel | ncr Ti mePoi nt >
<Medi al ncr Dur ati on>273</ Medi al ncr Dur ati on>
<Hvedratrmes
</ KeyAudi oVi sual O i p>
</ Summar y Segnent >
<Sunmar ySegnent i d="seg06" >
<KeyAudi oVi sual C 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 me>
</ 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.
3.

11.2.6 SummarySegment DS
11.2.6.1 SummarySegment DS examples

The Hi erar chi cal Sunmary DS structures information in multimedia content into groups of video clips,

audlio CIIps, Key Trames and Key sounds, PosSIDly using a hierarchical set of levels. The resulting descriptl
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st
w
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The following is another description example of the summaries discussed in 3.11.2.3.1 and 3.11.25:1. T

two summaries to remove redundancy in the description. The summary segments are structured in mu

Syinmmar ySegnent elements from “coarser” levels of the hierarchy into "detailed") levels of the hierarchy

ows navigating content by "zooming in" and "zooming out" to various levels of detail.

lowing description is a hierarchical summary that exploits the relation among summary segments in t

plicitly encoded in the SummarySegnent Group element at level 1. This" implicit inclusion
pnalled by the hi er ar chy attribute of this Hi er ar chi cal Sunmary (its value is "dependent" instead
mmary. Also note the use of the or der attribute in Summar ySegnmentDelements to indicate the order

cause the order of elements in the description no longer corresponds to the desired presentation
lvigation order.

el fashion, i.e., the structure of Sunmar ySegnent Gr oup elements is nested (level 0 and\1). In this cade,
sggments in the Summar ySegnment Gr oup element at level 0 (root level) form the short duration summa
Fdrthermore, these segments are implicitly also part of the long duration summaryyalthough they are rot

dependent”). This avoids the necessity to duplicate the segments at multiple levels of a hierarchigal

nich these segments should be presented or navigated. The use of-this attribute is necessary in this cade,

n

he
he
ti-
y.
of
is
of
in

or

<|

beg7>
<Description xsi:type="SummaryDescri pti ontype">
<Summari zation nedi aTi meUni t =" PTIN25F"
nmedi aTi neBase=" Sumar y/ Sour ceLocat or/ Medi aUri ">
<Summary xsi:type="Hi erarchiscal SunmaryType"
conponent s="keyAudi oVi;sual d i ps keyFranes"
hi er ar chy="dependent ">
<Sour cel D>ur n: nycontent : av: av02</ Sour cel D>
<Sour celLocat or >
<Medi aUri >ht\t\p: / / www. mycont ent . conf av/ av02. npg</ Medi aUri >
</ Sour ceLocat or>
<l-- This SunmmarySegnentGoup is the 1st sumary -->
<Sunmar ySegnent G- oup dur ati on="PT2M30S" | evel ="0">
<Nafre150 Second Hi ghlight Summary</ Name>
<Summar 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 oVi sual d i p>
</ Summar y Segnent >

S vy O ardar="4"
SUTITTaT ydUBIIUIIL AV A BV Al B
<KeyAudi oVi sual i p>
<Medi aTi me>

<Medi aRel | ncr Ti nePoi 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 >
<Sunmar ySegnent order="6">
<KeyAudi oVi sual i p>
<Medi aTi ne>
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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>

o o + pu | noan
Sultimal y OTYITCTI Ulucith = 1
<KeyAudi oVi sual d i p>
<Medi aTi me>

<Medi aRel | ncr Ti mePoi nt >10474
</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncr Dur at i on>474</ Medi al ncr Dur at iroh>
</ Medi aTi ne>
</ KeyAudi oVi sual C i p>
</ Sunmar ySegnent >
<Summar ySegrment order="3">
<KeyAudi oVi sual d i p>
<Medi aTi ne>
<Medi aRel | ncr Ti nePoi nt >11948
</ Medi aRel | ncr Ti nePoi nt >
<Medi al ncr Dur at i on>1353</ Medi al ncr Dur ati on>
</ Medi aTi ne>
</ KeyAudi oVi sual C i p>
</ Sunmar ySegnent >
<Sumar ySegment order ="5%>
<KeyAudi oVi sual d i p%
<Medi aTi me>
<Medi aRel ‘kncr Ti nePoi nt >15091
</ Medi aRel | ncr Ti mePoi nt >
<Medi akncr Dur at i on>273</ Medi al ncr Dur ati on>
</ Medi aline>
</ KeyAudi“eVi sual Cl i p>
</ Summar y Segnment >
</ Summar y Segrent G oup>
</ Summar ySegnent G oup>
</ Sunmar y>
</ Sunmari zati on>
</ Descri ption>

<|Moeg7>

Figure 44 shows<anexample of a hierarchical key frame summary containing three levels (the root is at leyel
0,|while the leafs-are at level 2).

The following is a description of the key-frame hierarchy in Figure 44 using the Hi er ar chi cal Summaly
DE. Note that children Sunmar ySegnent Gr oup elements are specified after Sunmar ySegnent elements|at
each’/node in the hierarchy. The fi del i ty values refer to Figure 44 and should be understood as example
vglues. Note that a summary consisting of key frames at a particular level of detail shall be constructed py
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 >
SUIIIID.I ySCuIICIIt G Uupy : CVC: —"2"
nuntf KeyFranmes="1" fidelity="0.4"> <l-- e4 -->
<Sunmar ySegnent id="key_frane_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
nuntY KeyFranes="1" fidelity="0.2"> <!-=\e5 -->
<Sunmar ySegnent i d="key frane F">
<KeyFr ane>
<Medi aTi mePoi nt >T00: 03: 00<AMedi aTi mePoi nt >
</ KeyFr anme>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Summar ySegment G- oup | evel =)2"
nunmcf KeyFranes="1" fideDinty="0.6"> <!-- e6 -->
<Sunmmar ySegnent i d="key frane G'>
<KeyFr ame>
<Medi aTi mePoi nt >T0O0: 04: 00</ Medi aTi nePoi nt >
</ KeyFr ame>
</ Summar y Segnent >
</ Sunmar ySegnent& oup>
</ Summar ySegnent & oup>

<Sunmmar ySegnent G oup | evel =" 1"
nuntX KeyFrames="1" fidelity="0.5"> <l-- e2 -->
<Summar ySegrent i d="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>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Summar ySegment Goup tevet="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 >
II II\C_y l':l alle
</ Sunmar ySegnent >
<Summar ySegment Group | 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 nmePoiynt >
</ KeyFr ame>
</ Summar y Segnent >
</ Sunmar ySegnent G oup>
<Sumar ySegrent Group | evel =" 2"
nuntf KeyFranmes="1" fidelity="0.4">3&}-- 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 ySegrment Group | eveh="2"
nuntY KeyFranes="1" fidelity="0.1"> <l-- el2 -->
<Sunmmar ySegnent i dz'key franme M >
<KeyFr ane>
<Medi aTitnePoi nt >T00: 12: 00</ Medi aTi mePoi nt >
</ KeyFr afig>
</ 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 fi del i ty values of the Sumrar ySegnment G- oup elements in a hierarchical summary may be used py
an application to‘adaptively select Summar ySegnent G oup elements. For instance, a variable number |of
kgy frames can be extracted from the Hi er ar chi cal Summary in a scalable manner, given fi delify
vglues for all*elements with key frames in the hierarchy.

3[L1.2.7~SequentialSummary DS

3[L¥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 >

© ISO/IEC 2002 — Al rights reserved 171



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

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

</ Sour ceLocat or >
<Vi deoSummar yLocat or >

</ Medi aUri >

A}

Sequent i al Sunmary>

</ Vi sual Summar yConponent >

<l-- sunmary video -->

<l--

<I--

<l--

<Medi aUri >fil e://disk/soccer/sunmary/soccer001- summary. npg
</ Vi deoSunmmar yLocat or >
<Vi sual Summar yConponent >
</ Vi sual Sunmar yConponent >
<Vi sual Summrar yConponent >
</ Vi sual Summar yConponent >
<Vi sual Summar yConponent >
</ Vi sual Sunmar yConponent >

AW A L o 4
virouar autmmar y CUTTPUTTITTIU

video frane #1 -->
video frame #2 -->

video frane #3 -->

HA | £ .\
viEucuou TT arnc 5 =~

m

€4

Another example is illustrated in Figure 46, containing three tracks of elements associated with t
ultimedia content: image frames, textual annotation and audio clips. Each image frame is-described by t
Vi

sual Sumar yConponent D, each annotation is described by the Text ual SunmaryConponent D a
i.ch audio clip is described by the Audi oSumrar yConponent D.

at

<

<l --

Visual Visual Visual
Summary Summary Summary ——-3p
Component Component Component
) T T
\ 1 \
\ 1 \
\ I \
\ ; \
. \ ) \
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Summary \ i \
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Figure 46 - lllustration of SequentialSummary DS.

The following description corresponds to the diagram shown in Figure 46. Note that the conmponent
fribute enables applications to quickly identify the type of summary and the data contained therein.

</*Sour ceLocat or >

\/i sual Qllrrrrnr\]/{“nrrpnnnnf >

</ Vi sual Sunmar yConponent >
<Vi sual Summar yConponent >

bequent j-alkSumary i d="Soccer Sumar y005" conponent s="vi sual
<SourcelLocat or >

source video -->

<Medi aUri >file://disk/soccer/sourcel/soccer001. npg</ Medi alUri >

<l-- video frame #1

audi o textual ">

_—

he
he
hd

</ Vi sual Summar yConponent >
<Vi sual Sumrar yConponent >
</ Vi sual Summar yConponent >
<Audi oSummar yConponent >

<l --

<I--

<l-- video frane #4 -->
</ Audi oSummar yConponent >
<Audi oSunmar yConponent > <l-- audio clip #1 -->
</ Audi oSumrar yConponent >
<Audi oSunmar yConponent > <l-- audio clip #2 -->
</ Audi oSumrar yConponent >
172

video franme #2 -->

video frame #3 -->
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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 thisalgorithm
mpy 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 dsed to track the
feature points in the next frame. Feature points correspond to points)which contain|a
significant amount of texture, such as corner points. Such points are good candidates for
tracking. The algorithm used for the feature points extraction step\has been developed py
Kanade et al. The KLT software library, which s, publicly available [at
http://vision.stanford.edu/~birch/klt/index.html, can be used todmplement the feature poirts
extraction step. Other feature point extraction algorithms~can be used also. Since mapy
feature points have to be tracked, a data association filt€ris required. The nearest neighbor
filter is used within this algorithm. In order to validate the association, a texture descriptor,
characterizing the neighborhood of the feature point{.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 targgt.
See Figure 48 for an illustration.

Shot boundaries are detected using an activity.measure based on the rate of change in tracls.
This activity measure depends on the number of terminated or initiated tracks, and |is
defined as the maximum between~terminated 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 current frame, while the percentage of terminated tracks is the
number of removed tracks divided by the total number of tracks in the previous frame.

For shot boundary detection, a video\sequence is modeled as a set of successive stationary apd
nonstationary states of the activity.measure. Significant events correspond to the stationary states, whith
are characterized by a constantior slowly time-varying activity change. On the other hand, sHot
boundaries correspond to an abrupt change (cut) or fast change (dissolve). Accordingly, the tempofal
segmentation algorithm sheuld fulfill the following requirements: a) detection of abrupt changes or fgst
changes; b) detection of stationary segments.

For this purpose, a-recursive temporal segmentation algorithm is used, which models the data as|a
succession of statesrepresented as a Gaussian process. A change in the state corresponds to a change
in the parameters of the process (mean p and variance 02). The following equations are used in order|to
update the process parameters:

H; :(1_05)/4-1 tag

2

o = (1—05)0'12-1 + a(a1- — U, )2

f

where a1 is the current activity change and & is a coefficient acting as an attenuation factor

|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.

Figure 48 - Example tracking result (frame numbers 620, 621, 625). Note that many feature poinfts
disappear during the dissolve, while'new feature points appear.

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 keyframe selection.
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Figure 49 - Activity change (top). Segmented signal (bottom).

Frlame-activity

In| the following, a method is described for cemputing frame-activity values (Fr aneActi vity element |of
Vi[sual Summar yConponent Type). Frame'activity values are easily calculated from MPEG video streams
because P-frames include information gftmotion vectors in macroblocks, from which frame-change-valugs
cdn be computed, as follows.

Extract motion vectors from the inter coded macroblocks in a P-frame and sum up their absolute values.

Nprmalize the values with respect to the image size, by dividing the sum by the number of macroblocks|in

the frame.

Nprmalize the values based with respect to the time interval, by dividing the result of Step 2 by the duratipn
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
cgse of field predicted macroblocks. If a macroblock is intra coded, it is ignored. For the field-predicted
mpcroblocks; \multiply the absolute values of the motion vectors by 1/2 (because there are two motipn
vectors in-the’ macroblock).

Npte-that a frame-change-value cannot be calculated from I- and B-frames. In order to calculate a frame-
change-value for each frame, a linear approximation is used to interpolate missing values temporally. This
procedure can be performed In a VIEWET application 10 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-

© ISO/IEC 2002 — Al rights reserved 175


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

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

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 griginal videg stream are used ready-made thumbnajls

are not required.

Regions-of-interest

In| some applications, it is useful to indicate regions-of-interest in video images with varying sizés,and frgm
vgrying locations. For instance, the video content may contain frames with text or faces, which should be
visualized at a higher resolution to highlight such areas or to improve readability of the videojtext, while other
vileo data may be visualized at a lower resolution. In this case, the Region element [of
Vi[sual Summar yConponent elements may be used to specify such regions-of-interest in the original vidgo
frames. Also, the images in the video skim can be clipped from the corresponding original frames and storgd
sgparately as still images, which can be referred to using the ImagéeLocator element in the
Vi[sual Summar yConmponent D. The selection of such regions can be done manually, and should generajly
be adapted to the content. For instance, region-of-interests can be image\regions with text, such as the
sqore in a sports game, or regions with faces of persons that the user may be interested in. Note that there
mpy be multiple regions-of-interest corresponding to the same video frame; this can be specified using
multiple Vi sual Summar yConponent elements referring to the same-frame (using the MediaTime element).

Alidio-clips

Inforder to extract audio summary clips such as the main themeé of popular song, the spectral characteristics
oflaudio streams are analyzed. Analysis of time samples ia-the frequency domain is accompanied by time [to
fréquency mapping, and many algorithms for this mapping exist. One of the flexible methods is that the ingdut
PCM samples are converted into subband samples by.a filterbank, which is, for example, the method used|in
MPEG-1/-2 audio compression (Layers | and II). kitcase that the input audio format is MPEG audio, time|to
fréquency mapping is not necessary, and the @uadio summary extraction algorithm described here can be
directly applied to the subband data of the MREG audio stream.

The audio clips corresponding to the main themes or clips including title phrases of popular songs can be
regarded as audio summary clips. In_general, these clips are emphasized and include relatively high level|of
mpsic and/or vocal. This results in.large subband energies for both music and vocal bands, or either.
Copnsequently, a certain audio clip, which includes the maximum of sum of subband energy for music band
and that for vocal band, can be\extracted as the audio summary clip.

Then, the following steps arejadopted in order to extract the audio summary.
Convert time samplesnte’subband samples using the filterbank.

Alfter the subband._filtering, calculate the subband energy of each subband which is summed up for eagh
second.

Calculate the'summed subband energy for music band SE s and that for vocal band S loca at time| T
[second], according to the predefined band partition.

Detefmine the start time of audio summary clip Tsummary @ccording to the following criterion.

T =mTax(a>< SE e T OX e TV X Epaee)

summary

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 retrieval. Speech recognition can be used to detect terms. Key terms
can be matched to a speech transcript for automatic labeling of the summary with key topics.)Use
Text ual Sunmar yConponent elements to specify and synchronize this textual annotation withjthe key-
frames and audio-clips.

3[L1.2.7.3 SequentialSummary DS use

In| general, SequentialSummary descriptions can be used for rendering audio skims, vidéo skims, or audio-
visual slideshows.

Inf the following, a method is described for utilizing the FrameActivity element [of
Vi[sual Sumar yConponent elements in a SequentialSummary description,/The SequentialSummary DS
cdn be used to specify a video skim, similar to a fast forward video playback. " The SequentialSummary S
also allows video playback with variable speed, also called "smart quick-view". In conventional fast forward
mpde, video is played back at constant speed, independent of the amount of activity in the scene or scepe
mption, which can make it difficult to understand the video content. In smart quick view mode, vidgo
playback speed is adjusted so as to stabilize the amount of scen€_.change. This requires computation of the
arpount of scene change for frames of the video. In this case;\one of the frame-properties consists of the
"flame-change-value", which is a measure of change from.one frame to the next. Consequently, a viewer
cdn dynamically adjust the playback frame rate. That is, playback speed is decreased if the frame-chande-
vglue is high and increased if it is low.

The following notation is used to describe normal quick-view and smart quick view.

Frlame rate of the original video: R frames/sec
Frfame number of original video: i(0,1,2,..,K)
Flame-change-value for frame i: f(i)

Playback speed factor with respect te-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 original
vifleo i is given by: (m*R/r)*j. The total number of displayed frames N is calculated by K/(m*R/r). Frame i can
be extracted from the original video or a thumbnail-sized image may be used. In the case where a viewer
application can only-use I-frames of the original video, the I-frame nearest to the computed frame i can be
uged for display.

In[the case-offsmart quick view, the frame-change-values are used to adjust playback speed automatically.
As$sume that” frame-change-values f(i) are available for each frame i of the original video. If f(i) is rfot
available~for each frame, linear interpolation should be applied to compute the missing values. The frame-
change-values f(i) are normalized such that their summation equals 1. Denote the normalized values by w(i),
( IEQ— K- norderto-stabilizeplayback-in-smard-guick-view mode-and-achieve the display-framerate+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 original video to be displayed, as follows. For display cycle j (the display

|
> w(n) >1
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)

ENNNNZZZ2

)

Figure 50 - lllustration of smart quick view.

Another functionality of the SequentialSummary DS is to visualize a video Coptaining various regions-of-
inferest. Such regions-of-interest may be zoomed into or highlighted by the*viewer application. Or, sugh
regions-of-interest may be used to synthesize images composed of thumbnails with different resolutions. [In
the latter case, the thumbnail images are given by a sequence of stilldimages with arbitrary size. The size |of
the thumbnail image and its location in the original frame is chosen according to the video content. Note tHat
mpre than one thumbnail image can correspond to the sameloriginal video frame. Thumbnail imagges
cqrresponding to different regions in the same frame are)layered to synthesize a single frame for
vigualization (see Figure 51).

Low resolution thumbnam‘

2 & —

High resolution thumbnail image Synthesized frame

Figure 51 - Synthesizing frames in a video skim from multiple regions-of-interest.

3JL1.2.8 VisualSummaryComponent D

3[L1.2.8.1 VisualSummaryComponent D examples

The followinggisran example of a Sequent i al Sunmary, enabling a smart quick view, which is a variable
speed presentation of the video content that uses the scene activity within parts of the original content |to
cantrol the speed of summary presentation. In this instance, I-frames from the source video are included|in
the summary. However, scene activity is computed for P-frames from the source video. Eagh
Vil sual Sunmar yConponent 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 -->
?v‘&dl QP\C: : ol TI IICPU; Ilt IICd; aTI IICUII; t—" PTllk‘lISCl':"
medi aTi neBase="../../../VideoSunmaryLocat or[ 1] ">0

</ Medi aRel | ncr Ti nePoi 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 ni“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-- Framg—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 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--" Properties of video I-frane-->
<Conponent Sour ceTi ne> <I=- Frame nunber in the original video -->
<Medi aRel I ncr Ti mePoirnt™ nmedi aTi neUni t =" PTIN3OF"
medi aTi neBase=":/../../SourceLocator[1]">11

</ Medi aRel I ncr Ti-nmePoi nt >
</ Conponent Sour ceThnme>

<l nagelLocat or > <!-- Locates sunmary frane (in video skim -->
<Medi aRel I'nor Ti mePoi nt nedi aTi neUni t =" PTIN3OF"
medi aTj neBase="../../../VideoSunmarylLocator[1]">1

</ Medi~aRel | ncr Ti mePoi nt >
</ 1 mageliotat or >
</ Vi sual Suptrar yConponent >

<Vi sualySummrar yConponent > <!-- Properties of video P-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="../../../SourceLocator[1]">14

<HvedraRettmer TrmePor it
</ 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
ll ?v‘&dl QP\C: : ol TI IICPU; Ilt

</ 1 magelLocat or >
</ Vi sual Summar yConponent >
<[ Sequenti al Sumary>

3[11.2.9 AudioSummaryComponent D

3[11.2.9.1 AudioSummaryComponent D examples

The Audi oSummar yConponent D can be used to provide an audio slide show (a‘succession of audio cligs)
and supports summarization of multiple pieces of content, such as a summary of.multiple songs recorded pn
one CD album. In addition to playing audio slides (i.e., clips) one by one; applications can use the
Alldi oSour ceLocat or element in order to switch playback between an audio slide component and |ts
ornjginal. For example, one can listen to pieces of songs in the form efZan audio slide show described py
Alidi oSunmmar yConponent elements; and if one encounters some audio piece of his/her favorite song af a
cqrtain location in the song, one can listen to its original from that goint forward.

There may be several types of audio summaries, dependingc«onwwhether the original content is stored in[ a
sipgle stream of file, or in multiple streams or files. Also, each ‘audio slide in the summary may be either: [a)
part of the original content, b) part of a composite summaty,_or c) in a separate stream or file.

The following figure illustrates the case when there is-asingle source, but each audio summary compongnt
(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 mozreqaif SL ' INTROITUS: Requiem l KYRIE |
. 00:00:00-00:00:47 e 00:05:01-00:05:31
Audio slides Requiem.aif . Kyrieaif

Figure 52 - Example of an audio summary with a single source.

In| this case, the)tep-level Sour celLocat or associated with the entire summary indicates the location of| a
single sourceé>¢'moz-req.aif"). Audi oSour ceLocat or elements associated with each slide specify the
logation of.audio clips (e.g. a song, a movement) using Medi aTi ne elements (0OOm 00s to 05m 01s for the
firgt part;;and 05m 01s to 07m 41s for the second part). Conponent Sour ceTi ne elements indicate the start
tie-and duration of audio summary components in the source, and SoundLocat or elements each locatq a
saparate audia clip using a Medi allri 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 mePoi nt
medi aTi neBase="../../../SourcelLocator[1]">PT0S
</ Medi aRel Ti mePoi nt >
?v‘f:dl a&.ll at I UTI PT473 Il ?V‘Edl a&.u at I UTlI
</ Conponent Sour ceTi me>
<SoundLocat or > <!-- File location of slide conponent #1 -->
<Medi aUri>file://Mzart/Requi em aif</Mdialri >
</ SoundLocat or >
</ Audi oSumar yConponent >
<Audi oSunmar yConponent > <!-- Conponent #2 -->
<Title xm:lang="de">KYRI E</Titl e>
<Audi oSour ceLocat or > <l-- Location of novenent #2 w thin the source --p
<Medi aTi me>
<Medi aRel Ti mePoi nt
medi aTi neBase="../../../../SourceLocat 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 ceLocat or >
<Component Sour ceTi me> <!-- Location of{conmponent #2 within the source -}
>

<Medi aRel Ti mePoi nt
medi aTi neBase="../../../ Sour@elLocat or[ 1] ">PTO5M)1S

</ Medi aRel Ti mePoi nt >
<Medi aDur at i on>PT30S</ Medi aDur ati on>

</ Conponent Sour ceTi nme>
<SoundLocat or > <I--_ File location of slide conponent #2 -->

<Medi aUri>file:// Mzart/FKyrie.aif</Mdiali>
</ SoundLocat or >
</ Audi oSunmrar yConponent >

<l-- More Audi oSumaryConponent el enents ... -->
<[ Sequenti al Sumary>

The following figure cillustrates the case when there are multiple sources, and the audio summdry
cgmponents (audioclips) are all part of a composite audio summary.

TWOTON-1.aif TWOTON-2.aif
Original Brothers I . Georgie

00:01:06-00:01:15 P

Audio dides J TWOTON.aif

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 oSourcelocator> <!-- lLocation of source #1 -->

<Medi aUri >file:// TwoTonShoe/ TWOTON- 1. ai f </ Medi aUri >
</ Audi oSour ceLocat or >
<Conponent Sour ceTi me> <!-- Location of conmponent #1 within the sounce -}
>
<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 sunmarly
-4>
<Medi aTi ne>
<Medi aRel Ti nePoi nt
medi aTi neBase="../../../../Audi oSumrarylLocat or[ 1] " >PT0S
</ Medi aRel Ti mePoi nt >
<Medi aDur at i on>PT09S</ Medi aDur at i on
</ Medi aTi ne>
</ SoundLocat or >
</ Audi oSunmmrar yConponent >
<Audi oSunmar yConponent > <!-- Conpaonent #2 -->
<Title xm :lang="en">Geor gi e</ Ti\t I'e>
<Audi oSour celLocat or > <l.-@,*Location of source #2 -->
<Medi aUri>file:// TwoTonShoe/ TWOTON- 2. ai f </ Medi aUri >
</ Audi oSour ceLocat or >
<Conponent Sour ceTi me> <l-- Location of conponent #2 within the source -}
>
<Medi aRel Ti nmePoi nt
medi aTi neBase="../../ Audi oSour ceLocat or[ 1] ">PT17S
</ Medi aRel TinePoi nt >
<Medi aDur ati,en>PT08S</ Medi aDur at i on>
</ Conponent SeurceTi me>
<SoundLocat.0or’> <l-- Location of conponent #2 wthin audio sunmarly
-4>
<MediyaTi me>
<Medi aRel Ti mePoi nt
medi aTi neBase="../../../../Audi oSummarylLocat or[ 1] ">PT10S
</ Medi aRel Ti nePoi nt >
<Medi aDur at i on>PT08S</ Medi aDur at i on>
</ Medi aTi me>
</ Soundl ocat 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” 1 00:05:01 00:06:00 11 min

<$equenti al Sunmary i d="MSB4" conponents="vi sual audio textual">

<Audi oSummar yLocat or > <!-- Conposite audio sunmary -->
<Medi aUri >ht t p: // www. mywebsi t e. coml CueVi deo/ as001. np3</ Medi alric
<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 oSummar yLocat or >

<Vi sual Summrar yConponent >

<l magelLocat or > <!-- Locates sunmary frame #1 -->

<Medi aUri >htt p: // ww. mywebsi t e. coni CueVi deohspeaker 1. j pg</ Medi alri >
</l mageLocator> <!-- Duration of franme #1 ipsumary video: 1 nmin -->
<SyncTi ne>

<Medi aTi mePoi nt >T00: 00: 00</ Medi aTi nePRai nt >
<Medi aDur at i on>PTO1M</ Medi aDur at i on>
</ SyncTi me>
</ Vi sual Sunmar yConponent >
<Vi sual Summar yConponent >

<l magelLocat or > <!-- Locates sunmary frame #2 -->

<Medi aUri >htt p: / / www. mywebsi't e. com CueVi deo/ speaker 2. j pg</ Medi aUri >
</ I mageLocator> <!-- Durati-gn of frame #2 in summary video: 4 nmn -->
<SyncTi ne>

<Medi aTi mePoi nt >T00: 01: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PT0Q4K/ Medi aDur ati on>
</ SyncTi me>
</ Vi sual Summar yConponent >
<Vi sual Summar yConponent >

<l magelLocat or > <l-- Locates sumary franme #3 -->
<Medi aUrji~>ht't p: / / www. mywebsi t e. coni CueVi deo/ speaker 3. j pg</ Medi aUri >
</l mageLocater> <!-- Duration of frame #3 in sumary video: 1 nmin -->

<SyncTi ne>
<Medi,aTi nePoi nt >T00: 05: 00</ Medi aTi nePoi nt >
<Medi aDur at i on>PTO1M</ Medi aDur ati on>
</, SyncTi me>
</ Vi_sual 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 -->
?v‘&dl O.TI IICPU; Ilt TGG GS GG Il ?v‘&dl O.TI IICPU; Ilt
<Medi aDur ati on>PTO1M</ Medi aDur ati on>
</ SyncTi me>
</ Text ual Sunmar yConponent >
</ Sequenti al Sumary>

3L1.3 Views, partitions and decompositions
3JL1.3.1 Partition datatype
3

Jl1.3.1.1 Partition datatype examples

TIe following examples illustrate descriptions of two-dimensional Parti ti~ans measured in samples and
fractions. The first example specifies a two-dimensional partition, suchCas”a partition of an image, which
stprts at sample or pixel (20, 40) and ends at sample (100, 100). This.gives the Parti ti on a size of (8¢ x
60) samples or pixels. The second example specifies a two-dimensional partition, which starts at positipn
(0.0, 0.0) and has size (0.5, 0.5) relative to the size of the space/Ror example, in describing a Parti ti 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
pikels.

<fartition>

<Oigin xOigin="left" yOigin="top"\/>

<Start xsi:type="Si gnal Pl aneSanpl eType" x="20" y="40" />
<End xsi :type="Si gnal Pl aneSanpl elype" x="100" y="100" />
<APartition>

<fartition di m="2">

<Origin xOigin="left" youigin="bottom" />

<Start xsi:type="Signal PkaneFractionType" x="0.0" y="0.0" />
<Ext ent xsi:type="Si gnal Pl aneFracti onType" x="0.5" y="0.5" />
<[|Partition>

J11.3.2 Filter datatype
11.3.2.1 Filter datatype examples

e following.example describes a 1-D discrete filter. The terms of the filter have values 0.5 and 0.5. The
ample defines a two-tap averaging filter, which when applied to audio takes the average of neighboring
sgmples:

®H W w

<Ki I't\er 1D>
<Terns npeg7:ding"2"> 0.5 0.5 </ Terns>
</FilterlD>

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>

<kFITterlbD><Terns npeg/:dinF s> 1.0 2.0 1.0 </ Terns></Filter1lD>
<Filter1lD><Terms npeg7:din="3"> 1.0 2.0 1.0 </ Terns></Filter1D>
<[|FilterSeparabl e>

<Kilter2D>
<Terns npeg7:di m"3 3">
1.0 2.0 1.0
2.0 4.0 2.0
1.0 2.01.0
</ Terns>
<[|Filter2D>

3[L1.3.3 Filtering datatype
3[L1.3.3.1 Filtering datatype examples

The following example describes the filtering of an image using a discrete 2-D filter. The description specifies
the padding of the image by one pixel on each dimension using symmetric extension. The description also
specifies the shifting of the filter kernel by one sample aor pixel in both the horizontal and vertical directipn
before taking the convolution sum. The description also specifies the output image should be cropped by ope
pikel at all borders (left, top, right and bottom). The example uses a 2-D filter of size 3 x 3.

<Fkiltering xPad="symetric" yPad="symmetric" >
<Filter xsi:type="Filter2DType">

</Filter>

<PadSi ze x="1" y="4"/>
<Shift x="1" y="1")/>
<CropStart x="1"yy="1" />
<CropEnd x="1*Hy="1" />
<[|Filtering>

3[11.3.4 View DS
3.[11.3.4:4*1 View DS Use

Spaee and frequency views can be used in applications that involve the access and navigation of large
inTages —and-video at muitipte Tesotutions.—For exampte, browsimngapptications of targe aeriat mages —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>
} ||agcs; Ulla:
<Medi aLocat or >
<Medi aUri>file://Aerial.jpg</MdiaUi>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Sour ce>
<SpacePartition>
<Oigin xOigin="left" yOigin="top"/>
<Start xsi:type="Signal Pl aneFracti onType" x="0" y=20"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" 4="0.5"/>
</ SpacePartition>
</ Vi ew>
</ Descri ption>

<|Moeg7>

The second 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- i ntro. np3</ Medi aUri >
</ Medi aLocat or >
</ Audi 0Si gnal >
</ Tar get >
<Sour ce>
<Audi oSi gnal>
<Medi‘allocat or >
<Nedi aUri >musi c. mp3</ Medi aUri >
</Medi aLocat or >
</.Audi oSi gnal >
</ Seurtce>
<8pacePartition>
<Start xsi:type="Signal Pl aneSanpl eType" t="0"/>
<Ext ent xsi:type="Si gnal Pl aneSanpl eType" t="16384"/>
</ SpacePartition>
</ Vi ew>
</ 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)

Figure 54 - Aerial image (a) source: Aerial image LB_120.tif, and (b) a part of image a) based on|a
spatial view DS.

3[L1.3.6 FrequencyView DS
3L1.3.6.1 FrequencyView DS examples
p

ss wavelet subband of an audio signal. The Fr equencyVi ew corresponds to the first one-quarter of the
qguency plane. Furthermore, the filtered signal is down-sampled{by a factor of four to produce a Tar gét
FrequencyVi ew audio signal that has one-quarter the numhér ef samples as the Sour ce audio signal.|In
priactice, the example below specifies a coarse version of the\audio signal.

T{e following example describes a FrequencyVi ew that corresponds.to a twice-iterated, low-pass, low-

<Vpeg7>
<Description xsi:type="Vi ewDescri pti@nType">
<Vi ew xsi :type="FrequencyVi ewType">
<Tar get >
<Audi oSi gnal >
<Medi aLocat or >
<Medi aUri >fli.l e: //audi o-I | . mp3</ Medi alri >
</ Medi aLocat.er>
</ Audi oSi gnal >
</ Tar get >
<Sour ce>
<Audi oSi-gnal >
<Medi“aLocat or >
<Medi aUri >fil e://audi o. np3</ Medi aUri >
</ Medi aLocat or >
</-Audi 0Si gnal >
<{.Seour ce>
<FrequencyPartition>
<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.

3L1.3.7 SpaceFrequencyView DS

3.[11.3.7.1 SpaceFrequencyView DS examples
The following example describes a SpaceFr equencyVi ew that corresponds to a waveletcsubband off a

r
fr

oI

sgmpled by a factor of two on each dimension to produce a Tar get SpaceFr equencyVirewimage that has

fréquency analysis operations to extract the view is specified as space first then frequency. In practice, the
example below specifies a coarse version of the upper-left region of the image

ion of an image. The SpaceFr equencyVi ew corresponds to the lower one-quarter ‘of the spatigl-
guency plane of the upper-left corner region of the image. Furthermore, the filterédyregion is down-

e-sixteenth the number of samples as the Sour ce image. In this example, the 6rder of the space apd

<Moeg7>

<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-ul-11.]pg</Medialri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<Sour ce>
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >fji I*e: // soccer . j pg</ Medi aUri >
</ Medi aLocat:0r>
</ | magesSi gnal %
</ Sour ce>
<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"/>
</ 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"/>

<i~FrequencyPartiti on>
<DownSanpl i ngFact or x="2" y="2"/>
<['Vi ew>
</.Description>

Moeg7>

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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Figure 56 - Example SpaceFrequency view of Figure 54 using a high resolutioh for the region [of
interest and a reduced resolution for the context.

3.11.3.8 ResolutionView DS

3L1.3.8.1 ResolutionView DS examples

The following example describes a Resol ut i onVi ew that corresponds a one-sixteenth size thumbnail view
oflan image (downsampled by a factor of four along both dimensions).

<WMpeg7>
<Description xsi:type="Vi ewDescriptionType'>
<Vi ew xsi:type="Resol uti onVi ewType" >
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >fil e: N-soccer-coarse. | pg</ Medi aUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<Sour ce>
<l nageSi gnal >
<Medi akocat or >
<Nedi aUri >file://soccer.jpg</Medialri>
</ Medi aLocat or >
</ | magesSi gnal >
</ Source>
<DownSanpl i ngFact or x="4" y="4"/>
</ Vi en>
</ Descript i on>

<|Moeg7=>

Examples of Space Resolution Views include subsampled spatial-frequency subbands of regions of still
in‘ adqas 2. D wavalat cuuibhande af tamnaral caamante af vidaa and tamnaral-fraauiancyv sitihhandes of tamnao al
btV At B _"“' ""‘””“‘_""‘f“ AL Ml dd - LA AN A "‘f"'r‘"’"‘“ "“"1""“""’]_““‘””"“"‘_"“ AL s
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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Figure 57 - Example view of image with reduced resolution.

3.11.3.8.2 ResolutionView DS extraction

A
us
th

3.
3.

Resolution View can be extracted from an image, video, or audio signal by sub-setting the data and
ing a low-pass filter that in the Fourier domain corresponds to a low-frequency partition of the sub-set
e frequency plane.

11.3.9 SpaceResolutionView DS

11.3.9.1 SpaceResolutionView DS examples

The following example describes a SpaceResol ut i onVi ewthat corresponds to a coarse or thumbnail vie

of]
of]

(r

a region of an image. The SpaceResol ut i onVi ew corresponds to the lower oné-quarter resolution vie
the upper-left corner region of the image. In this example, the order of-the space and frequen
psolution) analysis operations to extract the view is specified as space first thenfrequency (resolution).

DY
in

<|

beg7>
<Description xsi:type="Vi ewDescriptionType">
<Vi ew xsi :type="SpaceResol uti onVi ewType" ordek="spaceFrequency">
<Tar get >
<l mageSi gnal >
<Medi aLocat or >
<Medi aUri >file://soccer-uk-11.]pg</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>
</ | mageSi gnal >
</ Sour ce>
<SpacePartitiaqh>
<Start xSiy'type="Signal Pl aneFracti onType" x="0" y="0"/>
<End xsiJtype="Si gnal Pl aneFracti onType" x="0.5" y="0.5"/>
</ SpaceRantiti on>
<DownSanpl i ngFact or x="2" y="2"/>
</ Vi ew>
</ Descri ption>

Moeg7>

Fi
th

pure 58-a) shows a large aerial image of which only a small subset depicting a rocky area is of interest
b user, see Figure 58.b). The SpaceResolution View DS is used to describe this view of the large 2

age
=4
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(b)

spatial view DS.

[11.3.10 ViewDecomposition DS
[11.3.11 ViewSet DS
J11.3.11.1ViewSet DS examples

3
3
3
The following example describes a Vi ewSet that contains two SpaceVi-ews. The Vi ewSet is specified

specification of the SpaceParti ti on is given in relation to the source image of the view set.

Figure 58 - Aerial image (a) source: Aerial image LB_120.tif, and (b) a part of image a)-based on

be nonredundant and not complete. In this example, the two views correspond to the upper-left and uppg
right quadrants, respectively, of the source image specified as the squrce of the view set. In both cases, t

<VMpeg7>
<Description xsi:type="Vi ewDescri pti onType">
<Vi ewSet conpl et e="fal se" nonRedundaht="true" setProperty="space">
<Sour ce>
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri >fil e;{MSoccer.jpg</Mdialri >
</ Medi aLocat or >
</ 1 mageSi gnal >

</ Sour ce>
<Vi ew xsi :type="SpaceVi ewType" >
<Tar get >

<l mageSignal >
<Medi alLocat or >
<Medi aUri >fil e://soccer-upper-|eft.jpg</Mdialri>
</ 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="0.5" y="0.5"/>
</ SpacePartition>

</ Vi ew>
<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 enSet >
</ 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.

complete and nonredundant.

11.3.12 SpaceTree DS
11.3.12.1SpaceTree DS examples

Figure 59 - Example View Set with a set of Frequency Views

Qa@are image subbands. This View Set

Q
N

The following example describes a SpaceTr ee \ﬁ\& branching factor of two at the root node, whith
cqrresponds to the splitting of the source im into two child space views. The specification of the
SpacePartitions of the Chil d views is giv relation to the Sour ce image of the SpaceTr ee.
<Mpeg7>
<Descri ption xsi:type= "\f scrl ptionType">
<Vi ewDeconposi ti on x ype=" SpaceTr eeType" conpl ete="fal se"
nonRedundant =" tr branchl ng="2">
<Sour ce>
<l mageSi | >
<Medi aLocat or >
<Medi aUri >soccer. j pg</ Medi aUri >
di aLocat or >
%\‘mge& gnal >
</ rce>
ild branching="0">
Q <Vi ew>
% <Tar get >
&?‘ <l mageSi gnal >
<Medi aLocat or >
Mediabr—>soccer= GG.j PY viechi—ar
</ 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>
</ Chi | 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>

L\ L
I VI TV

</ Chi | d>
</ Vi ewDeconposi ti on>
</ Description>

<|Moeg7>

3.11.3.13 FrequencyTree DS

3L1.3.13.1FrequencyTree DS examples

The following example describes a FrequencyTr ee with branching factor of two at the root node. The
FlequencyTr ee specifies one Fr equencyVi ew at the first level of the tree‘and two Fr equencyVi ew(at
the second level of the tree.

<WMpeg7>
<Descri ption xsi:type="Vi ewDescriptionType">
<Vi ewDeconposi ti on xsi:type="FrequencyTreeXype" 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 >
<Medi aLocat or >
<Medi aUri >soccer-11.jpg</MediaUri>
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<Fr equencyPartition>
<Start xsi:type="Signal Pl aneFractionType" x="0" vy
<End xsi:type="Si gnal Pl aneFracti onType" x="0.5" vy
</ FrequencyPartition>
</ Vi ew>
</ Chi | d>
<Chi | d branchi ng="0">
AV ATV
<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>

o
©cQ
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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

al requency dimension  a € root node.
SpaceFr equencyVi ew at the first level of the directed acyclic graph and four SpaceFr equencyVi ews

the second level of the graph.

€ SpaceFrequency aph  Speciies ohe

at

<Moeg7>

<Sour ce>
<l mageSi gnal >
<Medi aLocat or >

</ Medi aLocat or >
</ 1 mageSi gnal >
</ Sour ce>
<SpaceChi |l d branchi ng="0">
<Vi ew>
<Tar get >
<l mageSi gnal >
<Medi aLocat or >

</ | mageSi gnal >
</ Tar get >
<SpacePartition>

</ SpacePar itV on>
<FrequencyPartition>

</'Vi ewp
</ Spacechi | d>
<SpaceChi | d branchi ng="0">
Vi ew>
<Tar get >
<l mageSi gnal >
<Medi aLocat or >

<Description xsi:type="Vi ewDescriptionType">
<Vi ewDeconposi tion xsi:type="SpaceFrequencyG aphType" conpl etle="f al se"
nonRedundant ="f al se" branchi ng="2">

<Medi aUri >soccer . j pg</ Medi aUri >

<Medi aUri >soccer,- 0. j pg</ Medi aUri >
</ Medi aLocat or >

<Start xsi:type="Si gnal Pl aneFracti onType" x="0" y="0"/>
<End xsi : type="Si gnal Pl aneFracti onType" x="0.5" y="1"/>

<Starnt xsi:type="Si gnal Pl aneFracti onType" x="0" y="0"/>
<Eng* xsi : type="Si gnal Pl aneFracti onType" x="1" y="1"/>
</ FfequencyPartition>

<Medi aUri >soccer-1.j pg</ Medi aUri >
</ Medi aLocat or >

l’ : IIGHCS; Hllcd
</ 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>
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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"/>
Ere—xsi— typc—" S ylla: Prafefractt U||Ty pc" =3 y—" . g
</ SpacePartiti on>
<FrequencyPartiti on>
<Start xsi:type="Signal Pl aneFracti onType" x="0"
<End xsi:type="Si gnal Pl aneFracti onType" x="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</ MedihaUri >
</ Medi aLocat or >
</ 1 mageSi gnal >
</ Tar get >
<SpacePartition>
<Start xsi:type="Si gnal PkaneFracti onType" x="0" y="0"/>
<End xsi:type="Si gnal PltaneFracti 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 ti on>
</ Vi ew>
</ FrequencyChi | d>
</ Vi ewDeconposi ti on>
</ Description>

<[ Mpeg7>

< <
11

Examples of Space Frequency Graphs include graph structures that combine wavelet-packet and spatia
tr¢e decompositions of’itnage, video and audio data. The Space and Frequency Graph decomposes imaggs
ol audio signals in-space (time) and frequency. The decomposition of images using the Space and
Frlequency Graph_ illistrated above enables efficient multi-resolution access and progressive retrieval of the
image data.
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Figure 60 - shows an example Space and Frequency Graph decomposition gf\an image. The Spage
and Frequency Graph structure includes node elements that correspond te the different space apd
frequency views of the image, which consist of views in space (spatial segments), frequengy
(wavelet subbands), and space and frequency (wavelet subbands of spatial segments). The Spage
and Frequency Graph structure includes also transition elements.'‘that indicate the analysis and
synthesis dependencies among the views. For example, in the figure, the "S" transitions indicate
spatial decomposition while the "F" transitions indicate frequeney,'or subband decomposition.

3L1.3.15 VideoViewGraph DS
3L1.3.15.1VideoViewGraph DS examples

The following example describes a Vi deoVi ewGr aph.Wwith branching factor of two on each spatial- andfor
temporal-frequency dimension at the root node. TheVi deoVi ewG aph specifies one Fr equencyVi ew|at
the first level of the directed acyclic graph and fouf;Fr equencyVi ews at the second level of the graph.

<Vpeg7>
<Descri ption xsi:type="Vi ewDescripti onType">
<Vi ewDeconposi tion xsi.:type="Vi deoVi ewG aphType" conpl ete="true"
nonRedundant ="f alise™ branchi ng="2">
<Sour ce>
<Vi deoSi gnal»>
<Medi@bocat or >
<Nedi aUri >file://soccer. mpg</Medi alri >
<{ NMedi aLocat or >
</ \lkdeoSi gnal >
</ Solrce>
<spaceFrequencyChil d conpl ete="fal se" nonRedundant ="t rue"
bnanchi ng=0" >
<Vi ew>
<Tar get >
<Vi deoSi gnal >
<Medi aLocat or >
Vet attri>soccer-sO mpyvediattri—=
</ 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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branchi ng="0">
<Vi ew>
<Tar get >
<Vi deoSi gnal >
<Medi aLocat or >

</ Medi aLocat or >
</ Vi deoSi gnal >

<SpaceFr equencyChil d conpl et e="fal se"

<Medi alUri >soccer -sl. npg</ Medi aUri >

</ Tar get >

<FrequencyPartition>
fay & H & n_o. LDl | P - L1} IaY Il 1] nn il 1]
DU Al U Aol . LypT= ol yiital mrarncriact T UITTy gt A= U. J U. J

nonRedundant ="t r ue"

20"/ >

</ FrequencyPartition>
</ Vi ew>
</ SpaceFr equencyChi | d>
<Ti meFrequencyChi |l d conpl et e="f al se"
anchi ng="0">
<Vi ew>
<Tar get >
<Vi deoSi gnal >
<Medi aLocat or >
<Medi aUri >soccer-t0
</ Medi aLocat or >
</ Vi deoSi gnal >
</ Tar get >
<FrequencyPartiti on>

b

0"/ >
<End xsi:type="Si gnal Pllane
F'0.5"/>
</ FrequencyPartition>
</ Vi ew>
</ Ti meFr equencyChi | d>
<Ti meFrequencyChi | d conplete="fal se"

<End xsi:type="Si gnal Pl aneFracti onType" x="1" y="1" t="3" 3

. mpg</ Medicalr’i >

<Start xsi:type="Signal Pl aneFracti onType" x="0"

nonRedundant ="t r ue"

y="0"

FractionType" x="1" y="1"

nonRedundant ="t r ue"

bnanchi ng="0">
<Vi ew>
<Tar get >
<Vi deoSignal >
<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"
t¥"0.5"/>
<End xsi:type="Si gnal Pl aneFracti onType" x="1" y="1" t="1"/3
</ FrequencyPartition>
</ Vi ew>
</ Ti meFr equencyChi | d>
< Viewbectonposi tT o>
</ Descri ption>
</ Mpeg7>

An example of a Video View Graph includes the set of views generated using a 3-D wavelet decomposition

of video.

© ISO/IEC 2002 — All rights reserved

197


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

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

64x64x1
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311.3.16 MultiResolutionPyramid DS
3JL1.3.16.1MultiResolutionPyramid DS examples

oflimage views.

d,=2

di=3 TIME

The following example describes a two-level Mul ti Resol ut i;onPyr am d consisting of a Gaussian pyrani

Fi‘ligure 61 - Example of Video View Graph. (a) Basic spatial- and temporal-frequency decomposition
ilding block, (b) Example video view graph of depth three in spatial-.and‘temporal-frequency.

id

<VMpeg7>
<Descri ption xsi:type="Vi ewDescri ptionFype">

<Sour ce>
<l nageSi gnal >
<Medi aLocat or >
<Medi aUri >sioccer . j pg</ Medi aUri >
</ Medi aLocat.or>
</ 1 mageSi gnal >

<Vi ewDeconposi tion xsi:type="MiltirResol uti onPyram dType"

| evel ="1">

</ Sour ce>
<Child I evel =%2" >
<Vi ew>
<Target >
<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>

198
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</

</ Chi | d>
</ Vi ewDeconposi ti on>
</ Descri ption>

Mpeg7>

3.11.4 Variations of the content

3.11.4.1 VariationSet DS

3.11.4.1.1 VariationSet DS examples

Fi

ure 62 jllustrates a set of variations of multimedia content. The example shows the source video cont

nt

in
in
h(

the lower left corner and shows eight variations: two variations are video content, three variations)g
ages, two variations are text, and one variation is audio. Each variation has a fidelity value that indicat
w close or faithful the variation content is to the source content.

Variation

Source

AR ==l
VIDEO IMAGE TEXT AUDIO

Modality

The following example of the Vari ati onSet DS:describes a subset of the variation contents illustrat

al

Figure 62 - lllustration of different variations of a soutee content. The eight variation contents ha
different modalities (video, image, text, audio) and fidelities with respect to the source content.

ove,namely B, C and E. The source content is described first, using a Vi deo element and

di aLocat or element. Following in the description is a set of three variations, described using an | mage,
Aldi o and Vi deo element, respectively.vEach Vari ati on contains the fidelity, priority a

re
ES

d
a

11%

hd

th
st

Vari ati onRel ati onshi p. The examplé shows that in some cases multiple Var i at i onRel ati onshi ps
cgn be specified, such as the fact' that variation E is derived from the source content via bg
SpatialReduction and Compression. Also, the tineCOffset and tinmeScal e attributes in the Ig
Vari at i on element relate the.time-line of this variation content to the time-line of the source content.
<Moeg7>

<Description xSijtype="Variati onDescriptionType">
<Vari ati onSet >
<SourcCe xsi:type="npeg7: Vi deoType">
<M deo>
<Medi aLocat or >
<Medi aUri>file://soccer-A npg</ Medi aUri >
</ Medi aLocat or >
</ Vi deo>
</ Sour ce>

Jvartation fideftty="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>
</ Variation>
<Variation fidelity="0.75" priority="3">
<Cont ent xsi:type="Audi oType">
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t

<Audi o>
<Medi aLocat or >
<Medi aUri >fil e://soccer-C. np3</ Medi aUri >
</ Medi aLocat or >
</ Audi o>
</ 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>

</ Variation>
<Variation fidelity="0.5" priority="2" tinmeOfset="PT10S"
neScal e="0.5">

Content—xsi typc—" A dcuTy pc"
<Vi deo>
<Medi 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 onRel at i onshi p>
<Vari ati onRel ati onshi p>conpr essi on</ Vari ati onRel ationshi p>

<Vari ati onRel ati onshi p>al t ernati veMedi aProfil e</ Vari ati ohRel ati onshi p>
</ Vari ation>
</ Vari ati onSet >
</ Descri ption>
Mpeg7>

3.
In
th

o]
off
dd

O
m

A
st

T

J11.4.1.3 MafiationSet DS Use

11.4.1.2 VariationSet DS Extraction

some cases the variations are derived from the original multimedia content by processing. For example,
b cases of the variation type of "summary”, the variation may be computed from the source multimed
ogram. The variation fidelity attribute gives the quality-6f the variation for replacing the original for purpos
delivery under different network condition, user or publisher preferences, or capabilities of the clig
vices.

ne procedure for computing the fidelity is ‘based on the media attributes of the variation and sour
ultimedia content, as follows: consider A =original data, and B = variation of data, then

Fidelity(A B) =

(B.hasVideo+ BhasAudio  BDataSize BFrameRate B.SampleRate B.SpatialSize B.ColorsJ
=

AhasVideo SSAhasAudio ADataSze AFrameRate ASampleRate ASpatialSze AcColors

second procedure for camputing fidelity when the variation of a video uses only images, such as for
pryboard is based on the number of key-frames from video used in the summary of the video.

delity(A B) = B.Number — of — Sdlected — Keyframes
ANumber — of —TotalKeyframes

in
ia
bs
nt

multimedia content that result from various types of multimedia processing such as summarization,

e~Variation DS represents the associations or relationships between different variations of multimedi

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.

200
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— . 7
—_— | VIDEO | IMAGE | TEXT | AUDOl
MODALITY

MULTIMEDIA
CONTENT CONTENT ADAPTATION _
=2
—
MPEG-7 MPEG-7 MPEG-7 =
A/V Content Variations Transcoding D;

Figure 63 - lllustration of an example application of Universal Multimedia Access (UMA).intwhich t
appropriate variations of the multimedia programs are selected according to the capabilities of t
teyminal devices. The MPEG-7 transcoding hints may be used in addition to further adapt t
programs to the devices.

The Variation DS can be used applications such as Universal Multimedia Aecess (UMA). In UMA, t
vgriations of a source multimedia program can replace the source, if necessafy,to adapt to the capabiliti
off the client terminals, network conditions or user preferences. Figure 64 illustrates an example use of t
Variation DS in which two different variations of an multimedia program are-selected under different terminal

device and network conditions. Figure 65 shows how the selection of, different combinations of variations

sige.
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video news program under different terminal and network conditions. The high-rate color variati

is|selected for low-énd terminals (right).

programs within a multimedia presentation can be made together to trade-off the total content value and ddta

Figure 64 - Shows a selection screen (left) which allows the user to specify the terminal device al
neétwork characteristics in terms of screen size, screen color, supported frame rate, bandwidth a
sypported modalities (image) video, audio). Center and right show the selection of Variations of

program is selected for_high-end terminals (center). The low-resolution grayscale variation progrgm
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I
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Figure 65 - Shows the trade-off in content value (summed fidelity) vs. data size/when differegnt

¢mbinations of variations of programs are selected within a multimedia presentation.

J12 Content organization tools
[12.1 Introduction

his clause specifies tools for describing the organization and modeling of(multimedia content. The tools &
ged for describing collections and models as follows:

Table 14 - Overview of Content Organization Tools.

Tools Functionality

Collection Tools for describing unordered collections. Examples include collections of

multimedia content, segments, descriptors, concepts, or mixed collections.

Mpdel Tools for describing parameterized models of multimedia content, descriptors, or

collections (abstract).

ProbabilityModel | Tools for describing the association of statistics or probabilities with the attributes

of multimedia content, deScriptors or collections.

AnalyticModel Tools for describing the association of labels or semantics with multimedia content
or collections.

Cluster Model Tools for describing the association of labels or semantics, and statistics or
probabilities;with multimedia content collections.

Classification Tools for_describing collections of multimedia content in terms of labels, semantics,

Mpdel and.models, which allows classification of unknown multimedia content.

3.12.2 Collections

3

Informatien on extraction and use is not provided.

3.

J12.2.1 . Collection DS

12:2.2 ContentCollection DS

.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.

<

Mpeg7>
<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>

II &JIIt Cllt
</ Col | ecti on>
</ Mul ti nedi aCont ent >
</ Description>

<|Moeg7>

The following example shows the use of the Cont ent Col | ecti on DS to describe a collection or album

are organized into two individual collections or album sides (side "A" and side "B")<The creation informati
fof the collection describes the name of the artist. The creation information for each individual so
degscribes the title of the song.

mpsical songs. The title of the collection is called "Live from Pisa." The collection consists of six songs, whi

<Vpeg7>
<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 from
Pijsa" >
<Creationl nformation>
<Creation>
<Title type="popular">"Live fromPisa </Title>
<Cr eat or >
<Rol e href =" Rol £€CS" >
<Name> Artist </ Nane>
</ Rol e>
<Agent xsiytype="PersonType">
<Nane>
<G venNanme> John </ G venNanme>
<Fami | yName> Smith </Fam | yName>
</ Name>
</‘Agent >
</\Cr eat or >
<Copyright Stri ng> Copyright 1997, Al rights reserved.
</ Copyri ght Stri ng>
</ Creati on>
</[-Cr eat i 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 ati on>
<Cont ent Col | ecti on name="Si de A">
<Cont ent xsi:type="Audi oType">

<Audi o>
<Medi aLocat 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>
II &JIIt Cllt
<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 j @n>
<Creation>
<Titl e> Browbeater </Title>
</ Creati 00>
</ Creationlnformati on>
</ Audi o>
</ Cont ent >
<Cont ent xsixtype="Audi oType">
<Audi o>
<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:type="Audi oType">
<Audi o>
<vediatocator>
<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.

<|

pbeg7>
<Description xsi:type="ContentEntityType">
<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 eCalefr Type" nuntf Coeff="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>123456789012(3456 </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 - | owep- ri ght . j pg</ Medi aUri >
</ Medi aLocat or >
<Text Annot at i on>
<Fr eeText Annot at ion> Soccer inmage (lower right region)
</ FreeText Annot-at i on>
</ Text Annot at i on>
<Vi sual Descri ptor xsi:type="Scal abl eCol or Type" nuntf Coef f ="16"
nuntX Bi tphanesDi scar ded="0">
<Coeff>1 23 4567890123456 </Coeff>
</ Vi sualtDescri pt or >
</ Segnment>
</ Col | ecti©On>
</ Mul ti nmedi a€ont ent >
</ Description=

Mpeg7>

3.
3.

12.2.4 DescriptorCollection DS

12.2.4.1\ DescriptorCollection DS examples

T

e_following example shows the use of DescriptorCollection DS for describing a collection

in ; 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 >

l’ C/U: : Cbt I UTI
</ Mul ti nedi aCont ent >
</ Descri ption>
<|Moeg7>
3JL2.2.5 ConceptCollection DS
3.[12.2.5.1 Introduction
3JL2.2.5.2 ConceptCollection DS examples
The following example shows the use of the Concept Col | ecti on DS for.déescribing a collection of fqur
sgmantic objects ("car", "house", "boat", and "tree").
<Moeg7>
<Description xsi:type="ContentEntityType">
<Mul ti medi aCont ent xsi:type="Miltinedi aCol {ecti onType">
<Col | ection xsi:type="Concept Col | ect i.onType" >
<Concept xsi:type="0bject Type">
<Label >
<Name> Car </ Nane>
</ Label >
</ Concept >
<Concept xsi:type="0bj.ect*Type" >
<Label >
<Name> House, &/ Nane>
</ Label >
</ Concept >
<Concept xsi:type="0bject Type">
<Label >
<Nane> Boat </ Nanme>
</ Label' >
</ Concept >
<Concept xsi:type="0bject Type">
<Label >
<Name> Tree </ Nanme>
</ Label >
</ Concept >
</ Col | ecti on>
</ Mul t i nmedi aCont ent >
<hDescri ption>
<|Npeqg7>

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").

<Moeg7>

<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 >

l’ ?v‘&dl aLuuat Ul
</ | 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 nmedi aCont ent >
</ Descri ption>

Mpeg7>

3.
3.

Cd
ar
W

12.2.7 StructuredCollection DS
12.2.7.1 StructuredCollection DS examples

The following example shows the use of the Sfiruct uredCol | ecti on DS for desribing a structured
llection consisting of two collections of images; each containing two images. The following relationships
e described between the two collections ofrimages using a relationship graph: si mi | ar To and over | ap

nich gives that the two collections are similar, and they overlap in some sense.

(%)

<|

beg7>
<Description xsi:type=.ContentEntityType">
<Mul ti medi aCont enfi\ xsi : t ype="Mul ti nedi aCol | ecti onType" >
<StructuredColfection>
<!-- Déscribes a Collection of two inages -->

<Cont ent xsi:type="1mageType">
<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">

Lo
T

<Col lrecti on id="col |l ectionl" xsi:type="ContentCollectionType">

||ugc
<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 >

L ool ] -
" AIT T TUUT UTT

<l-- Describes the relationships among the collections -->
<Rel ati onshi ps>
<Node i d="source" href="#collectionl"/>
<Node id="target1l" href="#coll ection2"/>
<Rel ati on
type="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: 2004:"over | aps"
source="#source" target="#targetl"/>
</ Rel ati onshi ps>
</ StructuredCol | ecti on>
</ Mul ti medi aCont ent >
</ Descri ption>

<[ Mpeg7>

3.12.2.7.2 StructuredCollection DS use

Based on an image collection description, an image collection browsing and searching application could
dgveloped providing the following functionality:

Browse the images in the collection

Browse the classes in the collection

Browse the images belonging to a class
Browse the classes assigned to each image

Retrieve classes to a query @ne in terms of mean color histogram

In[the class browsing systemi the user could view the classes as a simple flat list even though these inclu
classes from two independent classifications of the images in the collection. Another way to show t
classes to users would'be in a hierarchical fashion. For each class, a semantic label could be display
topether with the representative icon of the class. Users could view the images that belong to each class
clicking with the meuse on the name or the representative icon of the class.

In|the image brfewsing system, users could view the classes to which an image belongs by clicking with t
mpuse on theYicon of the image. Again, by selecting a class, users could browse the images that belong
thpt class.

henlbrowsing though the collection classes, a text "ch" right below the class representative icon could st
a class query based on mean color histogram. Similar classes to the selected one based on the mean co

pe

e
he
bd
9

he
to

rt
or

histogram would be refurned. Euclidean distance or any other simiarity matching functions could be used
compare the mean color histograms of two classes (see Visual XM document).

3.12.3 Models
3.12.3.1 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.

<Npeg7>

<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>
</ Moment >
</ DescriptionUnit>
<[ Mpeg7>

3.12.4.3 Discrete distribution description tools

3.[12.4.3.1 Discrete distribution description tools examples

The following example illustrates the use of the Hi st eghanProbability DS for describing an eight-
dimensional histogram.

<Moeg7>
<DescriptionUnit xsi:type="Hi stogranProbabilityType" nmonment Nor mal i zed="1"
di m="8">

<Di stribution npeg7:dinE"8"> 0.125 0.0 0.0 0.25 0.125 0.25 0.25 0.0
</Distribution>
</ DescriptionUnit>

<|Moeg7>

The following example illustrates the use of the Bi nom al Di stri bution DS for describing a one-
dimensional binomial distribution.

<Mpeg7>

<DescriptionUnit xsi:type="Binom al Di stributionType" din¥"1">
<Succe§sProbability npeg7:dim="1"> 0.5 </ SuccessProbability>
<Nunffrial s npeg7:di m="1"> 16 </ NunOf Tri al s>

</ DesetiptionUnit>

<[ Mpegi>

Thefollowing example illustrates the use of the Bi nomi al Di stri bution 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.

<lMpeg7>

<DescriptionUnit xsi:type="CeonetricDistributionType" din"1">
<SuccessProbability npeg7:di m="1"> 0.75 </ SuccessProbability>

</ DescriptionUnit>

<|Moeg7>

The following example illustrates the use of the Di scret eUni f ornDi stribution BS for describing| a
one-dimensional discrete uniform distribution.

<Moeg7>

<DescriptionUnit xsi:type="Di screteUnifornDi stributionType" dim="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>

<|Moeg7>

3.L2.4.4 Continuous distribution description tools

3.[12.4.4.1 Continuous distribution description togls-examples

The following example illustrates the use of the*Gaussi anDi stri bution DS for describing a one-
dimensional Gaussian distribution.

<Mpeg7>

<DescriptionUnit xsi:type=~Gaussi anbDi stributionType" di m="1">
<Mean npeg7: di m="1">-0.5 </ Mean>
<Vari ance npeg7:di m=*1"> 0.25 </Vari ance>

</ DescriptionUnit>

<[ Mpeg7>

The following example_ illustrates the use of the Exponenti al Di stri bution DS for describing a two-
dimensional generalized Gaussian distribution.

<Mpeg7>

<Descriwpti onUnit xsi:type="CeneralizedGussi anDi stri buti onType" di m="2">
<Nean npeg7:dinm"2"> 0.5 0.35 </ Mean>
<Vari ance npeg7:din="2"> 0.25 0.75 </Variance>
<Shape npeg7:di n="2"> 2 2 </ Shape>

</ Descri pti onUnit>

</WpegT7>

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.

<WMpeg7>

<DescriptionUnit xsi:type="ContinuousUnifornDistributionType" dim="1">
<MaxRange npeg7:di m="1"> 1.0 </ MaxRange>
<M nRange npeg7:di m="1"> 0.0 </ M nRange>

</ DescriptionUnit>

<[ Mpeg7>

The following example illustrates the use of the Lognor nmal Di stri buti on~DS for describing a one-
dimensional lognormal distribution.

<WMpeg7>

<DescriptionUnit 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 </ Norngl Vari ance>

</ DescriptionUnit>

<|Moeg7>

3[L2.4.5 Finite state model description tools
3.[12.4.5.1 Finite state model description tools examples
The following example shows the use of the Stat'eTr ansi t i onMbdel DS for describing a state-transitipn
mpdel that has three states. In this example; assume that the observed weather has one of the following
sthtes: "precipitation”, "cloudy", or "sunny". Furthermore, the state-transition probabilities indicate the
probability of moving from one state to @nother. The initial probabilities specify the initial probability of eath
state. The state-transition model allows questions to be answered such as, what is the probability that the
weather 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", whdt.is the expected number of consecutive days the system will remain in that
stpte.

<Vpeg7>
<Descri ption.%si: type="Mdel Descri ptionType">
<Mbdel Xsi: type="StateTransitionhMdel Type" nunCf States="3">
<Lpiptial 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
</(Trx'ansitions>
<St at e>
<Label >
<Nane>Pr eci pi tati on </ Name>
</ 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>
<Descri ption xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="StateTransitionMdel Type" nunOf States="3">
<Initial npeg7:dinm="3"> 0.25 0.5 0.25 </Initial>
<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 >
<Nanme> Pass </ Name>
</ Label >
</ St at e>
<St at e>
<Label >
<Nane>Shot on goal </ Nane>
</ Label >
</ St at e>
<St at e>
<Label >
<Name>Coal score </ Name>
</ Label >
</ St at e>
</ Model >
</ Descri ption>

<[ Mpeg7>

The following example shows the use of Discr et eHi ddenMar kovModel Type for describing a discregte
hidden markov model of events in a soccer game, such as "passes" and "goal scores".

<VMpeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Di screteH ddenMar kovModel Type" nunCf St at es="2">
<Initial nmpeg®'dim"2"> 0.5 0.5 </Initial>
<Transitions-npeg7:dim"2 2"> 0.4 0.6 0.3 0.7 </Transitions>
<St at e>
<Label>
<Name>Pass</ Nane>
</Label >
</St at e>
<St at e>
<Label >
<Name>Coal score</ Nane>
</ Label >
</State>
<NumCf Cbser vat i onsPer St at e>2</ Nunf Cbser 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"
noment 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 *raining’ for nvnmpln’ ||cing the Baum-\Welch nlgnrifhm After frqining’ the continuous HMM
mpdel consists of a 5x5 state transition matrix, a 5x1 initial state density matrix, and 5 multi-dimensional
Ghussian distributions defined in terms of the mean and variance parameters. Each multi-dimensional
Ghussian distribution has six dimensions corresponding to audio features comprised of 5 chanhnels |of
Independent Component Analysis (ICA) data and 1 channel of spectral envelope data.
<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Conti nuousH ddenMar kovMbdel Type" nuntf St ates="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>
<[-Label >
</ Stvat e>
<St at e>
<Label >
<Nane> State 5 </ Nane>
</ Label >
</ 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>

e
0.35 0.3 0.5 0.5 </ Mean>
0.5 0.5 0.5 0.75 0.5</Variance>

e_
0.25 0.2 0.5 0.6 </ Mean>
0.1 0.5 0.25 0.75 0.4</Vari ance>

="Gaussi anDi stri buti onType" di n="6">

="Gaussi anDi stri buti onType" di n="6">

\%oC| vat I Ulla- Dtl I but I UTI }\DI . t ypc—" CZJ.UDQI alla‘ Qtl I butl UII-I-_)IIJCII dl III—"GII
<Mean npeg7:dim="6"> 0.5 0.15 0.25 0.3 0.5 0.35 </ Mean>
<Variance npeg7:dim="6"> 0.5 0.75 0.5 0.5 0.75 0.35</Variances

</ QobservationDi stribution>
</ Model >
</ Description>

<[ Mpeg7>

3.12.4.5.2 FiniteStateModel DS use

F
dgscribes the probabilities of transitions between scenes.

The state-transition models can be matched using the following matching metrics to determine the similar

of{the underlying multimedia content being modeled:

Ediclidean distance: calculates the sum of squared differences‘between transition probabilities.
dissimilar score= ") (A, - B, f
Vo

Qpadratic distance: calculates the sum of weightediquadratic 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,
matctrscore=>»">" /A - fB, - mln( fAj mln{a,mj

[

Elclidean distafice of aggregated state transitions: calculates the sum of the squared differences
aggregated-transitions.

dissimiler score:Z(Zj:Aj ) B”.T _z[z A —ZB”T

Slate-transition models can be extracted from the events along the temporal dimension of a video sequende.
r example, a temporal sequence of scenes in video can be characterized\by“a state-transition model th

at

of

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 >
II DCDL,I I ptl UTl

<[ Mpeg7>

3.12.5.2 CollectionModel DS

3[L2.5.2.1 CollectionModel DS examples

The following example illustrates the use of the Col | ecti onMbdel DS for describing, a collection model
cgnsisting of a content collection of four images. In this example, the semantic concept-is being described py
the collection of images. For example, the collection of images describe the concept of "soccer shots pn
ggal". In this example, the description gives a confidence of 0.75 and a reliability'of’0.5.

<Mpeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="Col | ecti onMbdel Type" confidence="0.75" reliability="0.5[
function="descri bed">
<Label >
<Name>Soccer shots on goal </ Name>
</ Label >
<Col | ection xsi:type="Content Col lkecti onType" >
<Content xsi:type="I|nageType*>
<l mage>
<Medi aLocat or xsi:type="1nmageLocat or Type">
<Medi aUri >sogcer 1. j pg</ Medi aUri >
</ Medi aLocat or >
</ | mage>
</ Cont ent >
<Cont ent xsi:type="1mgeType" >
<l mage>
<Medizalocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >soccer 2. j pg</ Medi aUri >
</,NMedi aLocat or >
</hmage>
</ Cont’ent >
<Cant 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 >

<Content xsi-tvne—="|maaelvne">
AR AT i o HRRA - AL i o
<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 >
<Collection xsi:type="DescriptorCollectionType">
<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 >
<Descri ptor 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>

<[ Mpeg7>

The following example illustrates the use of the Col | ect i onMbdel DS for describing a collection of of fqur
cgncepts. The concept collection has a semantic label: "soccer,stadium objects”, that is, the semantic
cgncept has the function of describing the collection of concepts In'this example, the confidence is 0.75 and
refiability is 0.5.

<Vpeg7>
<Description xsi:type="Mdel Descripti onType">
<Mbdel xsi:type="Col | ecti onMbdel Type" confidence="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="0Obj ect Type">
<Label >
<Name> ‘Bal | </ Nanme>
</ Labeh>
</ Conceépt>
<Concept xsi:type="0bject Type">
<babel >
<Name> Goal </ Nane>
</ Label >
</ Concept >
<Concept xsi:type="0bject Type">
<Label >
<Nanme> Seats </ Nane>
</ Label >

| Con-e-an +
SO CEPT

<Concept xsi:type="0bject Type">
<Label >
<Name> Water </ Nane>
</ Label >
</ Concept >
</ Col | ecti on>
</ Mbdel >
</ 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">
?vbdc= )\D; . t ypc—" '-IJ\CDLlI I |Jt Ul ?vbdc= Ty |JC"
<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>
<Fi el d>Coef f </ Fi el d>
</ Mbdel >
</ Description>

<[ Mpeg7>

The following example illustrates the use of the Descri pt or Model DS fof/ descri bi ng a descriptor
mpdel of the Cont our Shape descriptor. The Descri pt or Model DS speeifies 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 elements and attributes not mentioned in the field statements_are assumed to be constant in the
descriptor models, taking the values specified in the example Descriptors.

<Vpeg7>
<Description xsi:type="Mdel DescriptionType!>
<Mbdel xsi:type="Descri ptorMdel Type">
<Descri ptor xsi:type="Contour ShapeType">
<d obal Curvature> 3 5 </ d gbal Curvat ure>
<Pr ot ot ypeCur vat ure> 4 7_</*Prot ot ypeCurvat ure>
<Hi ghest PeakY>2</ Hi ghestPeakY>
<Peak peakX="4" peakY="2"/>
<Peak peakX="3" peakY="5"/>
<Peak peakX="7" peakY="1"/>
</ Descri pt or>
<Fi el d>d obal Curvature</ Fi el d>
<Fi el d>Pr ot ot ypeCur vat ur e</ Fi el d>
<Fi el d>Hi ghestPeakY</ Fi el d>
<Fi el d>Peak</-Fi el d>
</ Model >
</ Description>

<[ Mpeg7>

[12.5.4 ProbabilityModelClass DS

3
3.[12.5.4. 3 ProbabilityModelClass DS examples
T

e-following example illustrates the use of the Probabi | i t yMbdel O ass DS for describing a probabil

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 n=" 16" >
<Mean npeg7:dinE"16"> 0123 456789012345

AL H Za gl [T WaXTl
vartarmnec mpcyr. uriie 10U

<[Vari ance>
</ Probabi | i t yModel >
</ Model >
</ Description>
<[ Mpeg7>

The following example illustrates the use of the Pr obabi | i t yModel C ass DS for,describing a probabil
mpdel that characterizes checker patterns using a probability model of EdgeHi st‘ogram D (see ISO/IEC
15938-3).
<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="ProbabilityMdel d assType" confi/dence="0. 75"
reliability="0.5">
<Label rel evance="0.75">
<Nanme>Checker patterns</ Name>
</ Label >
<Descri pt or Model >
<Descriptor xsi:type="EdgeH st'ograniype" >
<Bi nCounts> 3 5 2 5 . ..A¥6 </BinCounts>
</ Descri pt or >
<Fi el d>Bi nCount s</ Fi el d>
</ Descri pt or Model >

<Pr obabi | i t yModel xsi :type="ProbabilityD stributionType"
confi dence="0. 75"

di n¥" 80" >

—
<

<Mean npeg7: dirE"80"> 5 3 9 4 . 5 </ Mean>
<Vari ance npeg7:di m="80"> 4.5 5.0 8.0 7.5 . . . 5.2 </Variance>
</ Probabi | i t yNodel >
</ Model >
</ Descri ption>
<|Moeg7>

The following example illustrates the use of the Probabi | i t yMbdel C ass DS for describing a probabiljty
mpdel that characterizes oval shapes using a probability model of Regi onShape D (see ISO/IEC 15938-3).
<Mpeg7=
<Description xsi:type="Mdel DescriptionType">
<Mbdel xsi:type="ProbabilityMdel d assType" confidence="0.75"
reliabili t\]/—"ﬂ ">
<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).

<Mpeg 7>
<Description xsi:type="Mdel 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 </ PrototypeCurvapure>
<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 Cur vat ur e</ 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="11"> 3 97 46 912 6 8 9</Mean>
<Vari ance npeg7:dim"11"> 3.4 5.4 9.1 1.8 2.3 6.57.91.2 3.43.3
1{0
</ Vari ance>
</ Probabi | i t yModel >
</ Mbdel >
</ Descri ption>
<|Moeg7>

3.[12.6 Cluster medels

312.6.1.1 ClusterModel DS examples

The following'example illustrates the use of the Cl ust er Model DS for describing a cluster model consistipg
of| a setof examples of two scalable color descriptions. The cluster models have a semantic label: "Nature
sgenes’. The example describes also the probability model of the Scal abl eCol or D (see ISO/IEC 159318-
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>

© ISO/IEC 2002 — All rights reserved 219



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

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

</ 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 >

| Ll £ £ L I, Il
rrCru-—"CuUCT T~/ TTT<Tru

</ Descri pt or Model >

<Probabi l i tyModel xsi:type="ProbabilityD stributionType"

confi dence="1. 0"

di m=" 16" >

<Mean npeg7:dinm"16"> 0 1 2 3
2 3

456789012345 <hWean>
<Vari ance npeg7:di m="16" > 456789012345%)5

<[Vari ance>
</ Probabi | i t yModel >
</ Model >
</ Descri ption>
<[ Mpeg7>

3.12.7 Classification models

Information on extraction and use is not provided.
3.[12.7.1 ClusterClassificationModel DS

3.L2.7.1.1 ClusterClassificationModel examples

cluster classification model related to scenes™from a soccer game. In this example,

Cllust er Model describes a cluster of two images that form the class with label "Goal scores".

The following example illustrates the use of the Cluster Cl assi ficati onMbdel DS for describing

t

ClusterC assi fi cati onModel is comprised® of two C usterMdels. The first O ust er Mode
degscribes a cluster of two images that formlthe class with label "Soccer shots on goal". The seco

|
hd

<VMpeg7>
<Description xsi:type="Nbdel DescriptionType">
<Mbdel xsi:type="Cdusterd assificationhMdel 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 </ Name>
</ 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 >
</ Medi aLocat or >
</ 1 mage>

<fContent >
<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">
t magtc
<Medi aLocat or xsi:type="I|nagelLocat or Type">
<Medi aUri >soccer 4. j pg</ Medi aUri >
</ Medi aLocat or >
</l mage>
</ Cont ent >
</ Col | ecti on>
</ C ust er Mbdel >
</ Model >
</ Description>
<[ Mpeg7>

The following example illustrates the use of the Cl ust er d assi fi cati‘onModel DS for describing| a
clyster classification model related to images depicting nature scenes. The
ClusterC assi ficati onModel is comprised of two C ustenhdel s. The first C ust er Model
describes a collection of two scalable color descriptions that fofms the class with label "Sunsets". The

sgcond Cl ust er Model describes a collection of two scalable ‘eolor descriptions that forms the class with
lapel "Nature scenes".

<lMpeg7>
<Description xsi:type="Mdel Descri ptionType" >
<Mbdel xsi:type="d usterd assifjcati onMbdel Type" confi dence="0.95"
reliability="0.75" conpletes"true" redundant="fal se">
<Cl ust er Model confidence=%0.8" reliability="0.75">
<Label rel evance="0(75">
<Nanme>Sunset s</Name>
</ Label >
<Col | ecti on xsittype="DescriptorCollectionType">
<Descriptor xsi:type="Scal abl eCol or Type" nunOf Coeff="16"
nunFBi t pl anesDi scar ded="0">
<Coeff>1234567890123456 </Coeff>
</-Descri ptor>
<DBescri 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 >
<Name>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
b IS comprised of two instances of Probabi 1t yModel O ass DS. The first Probabi |1t yModel Cla$s
D$ instance specifies a class of scalable color descriptors that forms with label "Sunsets". The seconhd
Pqobabi | i t yModel C ass DS instance specifies a class scalable color descriptors with labely*Nature
sdenes".

<Moeg7>
<Description xsi:type="Mdel DescriptionType">
<Model xsi:type="ProbabilityC assificationhMdel Type" confi dence="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 or Type" nunCf Coef f="16"
nuntX Bi t pl anesDi scar ded="0">
<Coeff>456 789012345 6 1 2 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">30 1 2
<Vari ance npeg7:di m=16"> 5
</ Vari ance>
</ Probabi | i t yModel >
</ Probabi | i t yModel Clcass>
<Pr obabi | i t yModel(Clrass confi dence="0.9" reliability="0.8">
<Label >
<Nanme>Natur e scenes</ Nane>
</ Label >
<Descr i‘\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 Mbdel >
<Probabi |l i tyMbdel xsi:type="ProbabilityDi stributionType"
confidence="1.0" di m="16">
<Mean npeg7:dim"16">3 4501234567 89012 </Man>
TvVariance Mpegr/ . dimE16"> 5 6 5 2 3 4 506 7 8 90 1 234
</ Vari ance>
</ Pr obabi | i t yModel >
</ Probabi |l i t yModel Cl ass>
</ Mbdel >
</ Descri ption>

</ Npeg7>

34 89012345 </Man>
6 7 1234565234

o~

56
89
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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

See clause 3.13.2.

Tools for describing user preferences pertaining to multimedia content, enabling
effective user interaction and personalization of content access and consumption.

Usage History

See clause 3.13.3.

Tools for describing usage history of users of multimedia content, enabling
effective user interaction and personalization of content access and consumption;

wsing of multimedia content and can be used for personalized viewing and listening. Filtering and seargh

13.2 User preferences

3.
The User Preferences tools are used to specify user's preferences pertaining to filtering, searching apd
b
p

ferences describe, for example, favorite titles, genres, actors and sources of gontent. This information can
bg¢ used to find preferred multimedia content by matching it with information in multimedia contgnt
descriptions. Browsing preferences, for example, describe preferred views™ of favorite content, where
preferences may be dependent on usage conditions such as available bandwidth or the time the user has|to
cgnsume the information. This allows the user to navigate and access.different views of the content in| a
personalized manner.

3.[3.2.1 UserPreferences DS

3[L3.2.1.1 UserPreferences DS examples

An example User Pref erences description containing"several preferences pertaining to filtering and
sgarching of content is as follows. Note that XML comifments indicate description elements that are discussed

infmore detail in later subclauses.

<Mpeg7>
<Descri ption xsi:type="UserDesecripti onType">
<User Pref erences>

<Userldentifier>
<l-- User preferences identification elenents -->
</ Userldentifier>
<Fi | t eri ngAndSear chPr ef er ences>
<CreationPreferences>
<Cr eat 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 nePol nt >1995- 01- 01</ Ti nePol 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
cqntent usage history.

3.[13.2.1.3 UserPreferences DS use

In|general, the descriptions of the user's preferences can be used to automatically find preferredimultimedia
cgntent and to present preferred views of the content to the user.

In| the following, a method is described for automatic filtering of multimedia content using contgnt
dgscriptions and user preference  descriptions. Each individual component of the
FilteringAndSearchPreferences DS in the UserPreferences DS corresponds to a test/or matching operatipn
against components of descriptions of multimedia content. Examples of individual components are the Role,
G|venName, FamilyName, DatePeriod elements and the Genre elements inthe/example user preferenge
description shown in subclause 3.13.2.1.1.

For example, the name values of each Genre element in this user preférence description can be matched
against the name values of the Genre element in the following partial content description. Likewise, the ddte
vglues of the DatePeriod element can be matched against the date)value of the Release element of the
cqntent description below.

[«
E
)
g

<pul ti Medi aCont ent >
<Audi oVi sual >
<Creationl nformation>
<Creation>
<Title xm :lang="en">Aft er noon news</Titl e>
</ Creation>
<d assi fication>
<CGenre><Nane xml : | ang="en" >News</ Nanme></ Genr e>
<Rel| ease date="1998-06-16T21: 30+01: 00" >
<Count ry>es</{!Count r y>
</ Rel ease>
</ Classification>
</ Cr eati onl nf or p&ti‘on>
</ Audi oVi sual >
<AMul ti Medi aCont ent->

After individual prefefence components are tested, the results of these tests must be combined into a single
tept result that reflects the user’s overall preferences. The individual test results can be combined according
to[the hierarchy-of the UserPreferences description. Each parent test becomes a combination of its children
tepts, and.this' continues up the hierarchy, yielding one composite test result. The combination of children
tepts within*a single parent may depend on the types of the elements being tested. For example, the partjal
uger Afreferences description above specifies a preference for content with an actor having first name
"Harrison" and having last name "Ford". Therefore, in this case, an intersection operator can be used [to
combine the individual test resulis. AS another example, the user preferences description above Speciiies
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

Tifle CreationInformation/Creation/Title
Creator CreationInformation/Creation/Creator
Keyword CreationInformation/Creation/Title

CreationInformation/Creation/Abstract

Lagcation CreationInformation/Creation/CreationCoordinates/Location
DatePeriod CreationInformation/Creation/CreationCoordinates/Date
Tool CreationInformation/Creation/CreationTool/Tool

Table 17 - Informative mapping of elements/(and attributes) from
UserPreferences/FilteringAndSearchPreferences/ClassificationPreferences to elements (and
attributes) of a content description.

Element/attribute Name Mapping

Country CreationInformation/Classification/Release/Region
DatePeriod CreationInformation/Classification/Release/date
LanguageFormat Creationinformation/Classification/Language

CreationInformation/Classification/CaptionLanguage
Creationinformation/Classification/SignLanguage

Language CreationInformation/Classification/Language
CaptionLanguage CreationInformation/Classification/CaptionLanguage
Form CreationInformation/Classification/Form

Ggnre CreationInformation/Classification/Genre

Suibject Creationinformation/Classification/Subject

Review CreationInformation/Classification/MediaReview
ParentalGuidance CreationInformation/Classification/ParentalGuidance

T:Il"\lﬁ'l nformative manning o glemen a-d-a ib e om

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 atiribuies) from

UserPreferences/BrowsingPreferences/SummaryPreferences to elements (and attributes) ofa
content description.
Element/attribute Name Mapping
StmmaryType HierarchicalSummary/components
SequentialSummary/components
StimmaryTheme HierarchicalSummary/SummaryThemelList/SummaryTheme
SequentialSummary/TextualSummaryComponent/FreeText

SlfmmaryDuration HierarchicalSummary/SummarySegmentGroup/duration
MInSummaryDuration HierarchicalSummary/SummarySegmentGroup/duration
MbxSummaryDuration HierarchicalSummary/SummarySegmentGroup/duration
NumOfKeyFrames HierarchicalSummary/SummarySegmentGroup/numOfKeyFrames
MInNumOfKeyFrames HierarchicalSummary/SummarySegmentGroup/numOfKeyFrames
MbaxNumOfKeyFrames HierarchicalSummary/SummarySegmentGroup/numOfKeyFrames
NumOfChars CreationInformation/Creation/Abstract/Free TextAnnotation
MInNumOfChars CreationInformation/Creation/Abstract/Free TextAnnotation
MbxNumOfChars CreationInformation/Creation/Abstract/FreeTextAnnotation
3[L3.2.2 Userldentifier datatype

3.

di
na
m
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fol
ke

13.2.2.1 Userldentifier datatype-examples

The Userldentifier datatype may be used to identify a particular user preference description a

stinguish it from other_user preference descriptions. The Name element may contain the user's acty
me, a nickname, a user's account name or email address, or any other name. The same user may ha
ultiple user preference descriptions, each identified by a different value of Nane, for use under differg
age conditionssAlso, a group of persons can use a single set of user preferences, using a single identif
I the group. The following partial example illustrates a description owned by user "Jane", who desires
ep the identifier part of this description private.

hd
al
ve
nt
er
to

<

User Prefer ences>
<Userldentifier protected="true">

<Name xm : | ang="en">Jane</ Nane>

<fUsertdentifier>
<Fi |l teri ngAndSear chPr ef erences protected="true">
<I-- Filtering and search preference el enents -->
</ FilteringAndSearchPreferences>
<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
sybclause 9.1.3. The values of SourcePreferences may be matched to instances of\ |the
di al nformati on DS, Creati onl nfornati on DS or Usagel nf or mati on DS as defined in 'clausgs
8,|]9 and 10.

Each individual component of the Filteri ngAndSear chPreferences DS correspondscio a test [or
mptching operation by a content filtering or search application against components ,6f\descriptions |of
multimedia content. The Fi | t eri ngAndSear chPr ef erences DS by itself does nat imply any specific
ngrmative behavior of such an application regarding the combination of individual pfeference components.
The most basic behavior of an application would be consistent with viewing “the structure of the
Fi|l t eri ngAndSear chPr ef erences DS as a simple aggregation of individGal preference components.
However, the structure of the DS strongly suggests restrictions on the behayvior expected from such @an
application by the user, with regard to combinations of preference camponents. A few examples gre
discussed in the following.

For example, when multiple sibling elements of the same type are present in a user preference descriptign,
sych as the multiple Genre elements in the following description, an application may tend to favor
multimedia content matching the first Genr e ("Daily news") orythe second Genr e ("Sports"). Note that the
exact behavior may also be made to depend on whether.the particular element in the user preferenge
description can be present only once in the content description or not.

<ki |l teri ngAndSear chPr ef erences>
<Cl assi ficati onPreferences>
<Genre href="urn: npeg: npeg7: cs;&enreCs: 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</ Nanme>
</ Genr e>
</ C assi ficationPreferénces>
</|Fil teringAndSear chPr efier ences>

A$ another example, in(the presence of a negative pr ef er enceVal ue, such as for one Genr e elemgnt
ammong multiple sibling™Genr e preference elements, an application may tend to suppress multimedia contgnt
mpatching the first.&enr e ("Daily news") and favor multimedia content that matches the Genr e with a positive
pnef er encevab.ue ("Sports").

<ki | t eri mgAndSear chPr ef erences>
<Cl assificati onPreferences>
<CGenre preferenceVal ue="-10" href="urn: npeg: npeg7: cs: GenreCS: 2001: 1. 3. 1"
<Nane>Dai | y news</ Nane>
| Cony
<CGenre preferenceVal ue="10" href="urn: npeg: npeg7: cs: Genr eCS: 2001: 1. 6" >
<Nane>Spor t s</ Nanme>
</ Genre>
</ C assificationPreferences>
</ FilteringAndSear chPref erences>

\Y

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>

ofla user preference component (and its content) relative to other components. This example contains Arf

has a higher preference for ‘"soccer" than for ‘"baseball", as indicatéd~ by the ch

application may attempt to match this example description against a description of multimedia content
uging a bottom-up procedure. That is, the application may attempt to maich the leaf Creat or and Ig
Ggnr e elements first, resulting in individual matching scores. Then, matching scores among sibling childr
cgmponents may be weighed by the preference values, combined; and propagated to their pare
cgmponent (in this case, Cr eat i onPr ef er ences or O assi fi catdonPr ef er ences components). Tk
priocedure can be repeated across the hierarchy, finally resulting-in‘a composite matching score for a conts
description.

The following is an example using the hierarchical structure of the Fi | t eri ngAndSear chPr ef er ences

ht
be
of
re
ar
nt
er
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e

9
af
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nt
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nt

<ki | teri ngAndSear chPr ef erences pref erenceVal ue="90">
<Sour cePr ef erences>
<Di ssemi nat i onSour ce>KBS1</ Di ssemi(nat i onSour ce>
</ Sour cePr ef er ences>
<Fi |l teri ngAndSear chPr ef er ences prefer enceVval ue="80">
<C assi ficati onPreferences>
<CGenre href="urn: npeg:\peg7: cs: GenreCS: 2001: 1. 3. 1" >
<Nane>Dai | y news</Name>
</ Genr e>
</ d assificationPreferences>
<Fi | t eri ngAndSear ¢hPr ef er ences>
<Cr eati onPr ef-erences>
<Cr eat or ;pref erenceVval ue="70">
<Rel.& 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">
<Cl assi ficati onPreferences>
<CGenre href="urn: npeg: npeg7: cs: GenreCS: 2001: 1. 6" >
<Nane>Spor t s</ Name>
</ Genre>
</ Cl 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" >
<Nanme>Soccer </ Nane>
II h\xlll <
<CGenre preferenceVval ue="50"
hr ef =" ur n: npeg: npeg7: cs: Genr eCS: 2001: 1. 6. 8" >
<Nane>Basebal | </ Name>
</ Genre>
</ C assi ficationPreferences>
</ FilteringAndSear chPref erences>
</ FilteringAndSear chPref erences>
<[|FilteringAndSear chPref erences>

It [should be noted that the specific method for testing individual components;is not normative and may
inpolve (sub)string matching, numerical comparisons, counting and other opeérations. Here, it is the syntax
and semantics of the individual components that strongly suggest restrictions on the set of useful tgst
operators to be used by a search or filtering application. For example, if.the Genr e name is represented|in
tektual form, an application may use some form of case-insensitive(string matching of the user preferenge
element against the value of the appropriate element of a program{description. Matching date values, on the
other hand, may require numerical comparison operations.

=)

Note further that a filtering or search application may test a-single component of the User Pr ef er ences DS
against one or more components of the content description. For example, a Titl e element of the
Cyeati onPr ef er ences DS may naturally be tested\against the Ti t | e value of the content description. ®n
the other hand, a key phrase specified with the KeyWwor d element in the same DS may be matched with
multiple textual components of content descriptions, such as the title, abstract or others. The specific
mptching methodology is non-normative and depends on the user's search or filtering application; howeveér,
nat all choices make sense.

The Pr ef erenceConditi on element(of the Fi |l t eri ngAndSear chPr ef erences DS can be used |to
describe a time or place or a time(and place combination that can be associated with a particular set |of
browsing, filtering and search  preferences. For example, a user may have preferences for differgnt
broadcast sports programs during' different seasons of the year. Similarly, a user may have preference for
programs in English language when the user is traveling in Japan. The following example highlights the cage
where the user’s stated genre preferences apply every day during primetime hours (8PM to 11PM).

Ur

<WUser Pr ef erences=
<Fi |l teri ngAndSear chPr ef er ences>
<Cl assif)i cati onPref erences>
<@enre href="urn: npeg: npeg7: cs: GenreCS: 2001: 2. 1. 2" >
<Nane>Comedy</ Name>
</ Genre>
</ C assificationPreferences>
<Pr ef erenceCondi ti on>
Fre—+eetr+enrce="daty
<Ti mePoi nt >T20: 00+01: 00</ Ti nePoi nt >
<Dur at i on>PT3H</ Dur at i on>
</ Ti ne>
</ Pr ef erenceCondi ti on>
</ FilteringAndSear chPreferences>
</ 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>

</PreferenceCondition>
</FilteringAndSearchPreferences>
<{UserPreferences>

13.2.4 CreationPreferences DS

3.
3.13.2.4.1 CreationPreferences DS examples
T

e CreationPreferences DS can be used to specify the user's preferred{ content titles, creators,
creation dates and places, keywords or a creation tool. In the following example, the user is expressing
preference for content that is created between the years 1995 and 2000 (1825¢days) and describes preferred
agtors or actresses, each with a relative preferencevalue attribute. The keywords "internet" and "wotld
wide web" indicate a preference for content dealing with those topics in particular.

<PserPreferences>
<FilteringAndSearchPreferences>
<CreationPreferences>
<Creator preferenceValue="18">
<Role href="urn:mpeg:mpeg7:cs,:ReleCS:2001:ACTOR"/>
<Agent xsi:type="PersonType">
<Name>
<GivenName>Meg</GiyvenName>
<FamilyName>Ryan</AFamilyName>
</Name>
</Agent>
</Creator>
<Creator preferenceValue="19">
<Role href="ufnmpeg:mpeg7:cs:RoleCS:2001:ACTOR" />
<Agent xsi:type="PersonType">
<Name>
<GiyenName>Cameron</GivenName>
<FamilyName>Diaz</FamilyName>
</Name>
</Agent>
</Cxeator>
<@Creator preferenceValue="20">
<Role href="urn:mpeg:mpeg7:cs:RoleCS:2001:ACTOR"/>
<Agent xsi:type="PersonType">
<Name>
<GivenName>Harrison</GivenName>
<FamilyName>Ford</FamilyName>
Nauu—,‘
</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>
<Creati onPref erences>
<Creator>
<Rol e href="urn: npeg: npeg7: cs: Rol eCS: ACTCR'/ >
<Agent xsi:type="PersonType">

<Name>
<G venNane>Cl i nt </ G venNane>
Canm Ly BNanaosbact vanad LTAana Ly Nanan
LB~ L LLEL ylullh Ao L VWO'UU T T CAATTIT T TNCATT
</ Nane>
</ Agent >

<Char act er >
<G venName>Dirty Harry</ G venNane>
</ Char act er >
</ Creator>
</ CreationPreferences>
</ FilteringAndSear chPref erences>
</|User Pr ef erences>

13.2.5 ClassificationPreferences DS

3.
3[L3.2.5.1 ClassificationPreferences DS examples
T

e O assificationPreferences DS can be used to specify the-user's preferred language or a favor|te
genre (e.g., "science-fiction movies", "business news" or "pop-music") or preferred country of origin (elg.
music from France). In the following example, the user prefers news programs with closed captions [in
Emnglish, when he/she is in Japan. In this example, the userialso 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
parental rating label according to the MPAA (Motion Picture Association of America) rating scheme. Multiple
ingtantiations of Cl assi fi cati onPref er ences can'be ranked by the application according to the valugs
offtheir individual pr ef er enceVal ue attributes.

<WUser Pref erences al | owAut onati cUpdate="fal se">
<Fi | t eri ngAndSear chPr ef er encés>
<Cl assi ficationPreferences preferenceVal ue="10">
<LanguageFor mat >cl-osedCapt i ons</ LanguageFor mat >
<Capt i onLanguage>en</ Capt i onLanguage>
<Genre href="urn: " npeg: npeg7: cs: GenreCS: 2001: 1. 3. 1" >
<Nane>Dai' Ty news</ Nane>
</ Genr e>
</ C assi fi catji-onPr ef er ences>
<Cl assi fi.cationPreferences preferenceVval ue="12">
<Language>en</ Language>
<Génpe href="urn: npeg: npeg7: cs: Genr eCS; 2001: 8" >
<Name>Mbvi es</ Name>

</ Genr e>
<Revi ew>
<Rati ng>
<Rat i ngVal ue>10</ Rat i ngVal ue>
Rat+ i’igS\,hci".’E best="40"—worst="1"—=st ‘y': e="fi ghcr Better+
</ Rati ng>
<Revi ewer xsi:type="PersonType">
<Nanme>
<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>

LI 1 & + A L la D £
=TT TTTTITgAITUOoTAl TTTFT TT TT TTTUT S

User Pr ef er ences>

3.13.2.6 SourcePreferences DS

3[L3.2.6.1 SourcePreferences DS examples

The Sour cePr ef er ences DS can be used to specify preference for sources of the content, e.g. terrestr

veg

rsus satellite. If the user has access to broadcast only, the user may not be interested in program offerin

from the satellite channels. In the following example, the user has a preference for "Star Trek" programs, a

Cd

is

ntent that is available from terrestrial broadcast on the day of May 23, 2000. The user has a particu

preference for programs from BBC 1 and prefers content provided by the BBC.in"general. Such a descripti

useful in creating personalized electronic program guides.

al
K]
hd
ar
DN

<WUser Pr ef er ences>

hi

<

<Fi |l 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
ef =" ur n: npeg: npeg7: cs: Di ssem nati onForat CS: 2001: 1" >
<Nanme>Terrestri al </ Nane>
</ Di sseni nati onFor mat >
<Di ssem nati onSour ce>BBC™1</ Di ssem nati onSour ce>
<Di ssem nat i onDat e>
<Ti nePoi nt >2000- 05-23</ Ti nePoi nt >
</ Di sseni nat i onDate>
<Di ssem nat or >
<Rol e href=%urn: npeg: npeg7: cs: Rol eCS: 2001: PUBLI SHER'/ >
<Agent xgiystype="Or gani zati onType><Nanme>BBC</ Nane></ Agent >
</ Di ssem nat,or >
</ Sour cePr efer-ences>
</ Fil teri ngAndSear chPref erences>
User Pr ef er ences>

T

dirtated, _in’'some cases, by the resources available to the user. In the following example, the user has

e Medi aFormat DS can be used to describe user's preference for desired media formats, which may

preference for MPEG format and widescreen aspect ratio (2.35:1) for video, and a preference for DTS, for
the dudio coding format. The user's second preference is for full screen (1.33:1) aspect ratio for video, a
Dalby AC-3 for the audio coding format

hd

<User Pref erences al | owAut omat i cUpdat e="f al se" >

<Fi |l t eri ngAndSear chPr ef er ences>
<Sour cePr ef erences>
<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>
II &JI It Tl It
<Fi | eFormat href ="urn: npeg: npeg7: cs: Fi | eFor mat CS: 2001: 3" >
<Name>npg</ Name>
</ 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 ngForq4mt CS: 2001: 1" >
<Nane>AC- 3</ Nane>
</ For mat >
</ Audi oCodi ng>
</ Medi aFor mat >
</ Sour cePr ef er ences>
</ FilteringAndSear chPreferences>
<[|User Pref erences>

[13.2.7 BrowsingPreferences DS

3
3[L3.2.7.1 BrowsingPreferences DS examples
T

e Browsi ngPreferences DS and its main part, the SummaryPreferences DS, are container
preference components that group individual preference components.

The following is a simple example of a User Prnef er ences description with Br owsi ngPr ef er ences that
apply only during a particular period of time,\in Seoul, and only for content matching the "Daily news" gente.
Also, the user wishes to keep the information in the Userl dentifier and Browsi ngPreferences
private as indicated by the protected-attribute.

<User Pref erences al | owAut onat i cUpdat e="f al se" >
<Userldentifier protiected="true">
<Name xm : | ang=ten" >Yoon</ Nane>
</ Userldentifier>
<Br owsi ngPr ef erences protected="true">
<Summar yPr.ef er ences>
<l-~Sunmary preference elenents -->
</ Sunmar'yPr ef er ences>
<PreferenceConditi on>
<Pl ace><Name xm : | ang="en" >Seoul </ Nane></ Pl ace>
<Ti me recurrence="daily">
<Ti mePoi nt >T21: 00+09: 00</ Ti mePoi 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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3.13.2.8 SummaryPreferences DS

3.13.2.8.1 SummaryPreferences DS examples

A simple example is given as follows, where the user is interested in viewing particular events in sports
programs.

<User Pr ef er ences>

<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 yThenme>CGoal s</ SunmaryThene>

</ Summar yPr ef er ences>
</ Br owsi ngPr ef er ences>

<|User Pr ef erences>

Aluser may prefer a key-frame summary containing a limited number of key frames over_a’video highlid
symmary during a usage mode with low-bandwidth mobile connection to a media server. Similarly, a us
ny prefer audio skims of a particular duration as he/she receives the information in his/her car. An examg
nere a user prefers to visualize summaries based on key video clips with a duration between 5 and

nile on the train or in the car, is as follows.

er
le
10

m
w
mijnutes while in the office, but prefers a visualization based on a limited number of key frames (less than 5
w
<

User Pr ef 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</ Summar yIype>
<M nSumar yDur at i on>PT5M</ M nSumwapyDur at i on>
<MaxSunmar yDur at i on>PT10M</ Max Summar yDur at i on>
</ Summar yPr ef er ences>
<PreferenceConditi on>
<Pl ace>
<Narme xm : I ang="en">0fi ce</ Name>
</ Pl ace>
<Ti me recurrence="daily">
<Ti mePoi nt >T08:00+01: 00</ Ti nePoi nt >
<Dur at i on>PT8H</ Dur at i on>
</ Ti me>
</ Pr ef er enceCondiyti on>
</ Br owsi ngPr ef er ences>
<Br owsi ngPr ef efences protected="true">
<Sunmar yPref er ences>
<Sunmar y-Fype>keyFr anes</ Sunmar yType>
<Max NumOf Key Fr anes>50</ MaxNun®X KeyFr ames>
</ Suntar yPr ef er ences>
<Pref erenceCondi ti on>

<Pl ace>
<Name xm : | ang="en" >Tr ai n</ Name>
</ Pl ace>

[ D £ £ P~ HE S
I 1T CTCT CTTCTCCUITOT 01T UTT

<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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3.13.3 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.

3.13.3.1 UsageHistory DS

3.13.3.1.1 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

Cd
m

ntains user actions of type "PlayStream”, and the description of the first user action identifies-t
ultimedia content subject to the action.

he

<|

pbeg7>
<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 =" urn: npeg: npeg7: cs: Acti onTypeCS:"2001: 1. 2" >
<Nane>Pl aySt r eanx/ Nane>
</ Acti onType>
<User Act i on>
<Prograni dentifier>
urn: nycontent: av: 01- mmhf ~100900
</ Program dentifier>
</ User Acti on>
<l-- More user actionsx->
</ User Acti onHi st ory>
</ UsageHi st ory>
</ Descri ption>

Mpeg7>

3.

In
m
cq
w

For example, an inferactive TV device may keep track of the TV programs that a user watches, and wh

13.3.1.2 UsageHistory DS extraction

general, UsageHistory descriptions can be constructed automatically, based on the actions that users
ultimedia content have carried out over specified periods of time. Such a UsageHistory description can
nstructed by simply logging the interaction of a user with a multimedia system and the actions of the ug
th respect to the multimedia content.

of
be
er

at

agtions (such as )viewing, pausing, rewinding) the user performs at what time. An example of|a
chironologically ‘ordered log of user actions is illustrated in Table 20. Each program in this log is assigned a
unique Programldentifier to enable unambiguous referencing. This identifier, and other information about the
programgsuch as the program title, can be obtained from electronic program guides and/or other sources |of
cqntent'description.
Tahla 20 Chranalanicallvy Avrdarad Lict Af iany antinne fAr 10/NQ/NN
TUuTG LU \JIIIUIIUIUuI\.’MII)’ UVUTULTUOUU TTOU UT UoUCLT UULTUTTO TUT AVUTUJIVU,.
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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3

In
bn

3
3

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

J13.3.1.3 UsageHistory DS use

general, UsageHistory descriptions may be used directly for personalized searching, filtering a
owsing, or may be mapped to a description of the user's preferences.

[13.3.2 UserActionHistory DS

[13.3.2.1 UserActionHistory DS examples

This example illustrates the use of the Cbserwiat i onPeri od element to describe the time interval duri

wi
cq
6k
Nnd

hich the accompanying user action history information was collected. The specified time interval c
mprise multiple discrete observation periods. In this case, the user's activities were observed betwe
PM-12PM PST on 10/09/2000 and A40/10/2000. The user would like to keep his identity protected, but do
t mind distribution of his user action-history to other parties.

hd

g
hn
en
bS

<|

peg7>
<Descri ption xsi:type="UserDescriptionType">
<UsageHi st ory “id="usage- hi st ory-002" al |l owCol | ecti on="true">
<User |l dentifier protected="true">
<Nane xm : | ang="en">John Doe</ Name>
</ Usetl dentifier>
<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 ati on>PT6H</ Dur at i on>
</ Gbservati onPeri od>
<Cbservati onPeri od>

</

<TI mePol nt >2000- 10- 10T18: 00- 08: 00</ Ti nePol nt >
<Dur ati on>PT6H</ Dur at i on>

</ Cbservati 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>

Mpeg7>

>
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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.

<VMpeg7>
<Description xsi:type="UserDescriptionType">
<UsageHi story i d="usage-hi story-003" allowCol |l ection="true">
<Userldentifier protected="true">
<Nane xm : | ang="en">John Doe</ Name>
</ Userldentifier>
<User ActionHi story id="useraction-history-002" 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>
</ Cbservati onPeri od>
<User Acti onLi st nuntf | nst ances="2" total Durati on="PT2H30M >
<Acti onType
hr ef =" ur n: npeg: npeg7: cs: Acti onTypeCS: 2001: 1. 3" >
<Nane>Recor d</ Name>
</ Acti onType>
<User Act i on>
<l-- wuser action description -->
</ User Acti on>
<User Act i on>
<l-- user action desgription -->
</ User Acti on>
</ User Acti onLi st >
<User Acti onLi st nunCX I'nst ances="25" total Durati on="PT1H2M' >
<Acti onType
hr ef =" ur n:peg: npeg7: cs: Acti onTypeCS: 2001: 1. 2" >
<Name>PRlray St r eanx/ Nane>
</ Acti onType>
</ User Act i.ohLI st >
</ User Acti onHj st ory>
</ UsageHi st or y>
</ Descri ption>

<|Moeg7>

3.[13.3.4 UserAction DS
3[L3.3.4.1 \UserAction DS examples

The fellowing example highlights instantiations of the User Act i on DS, and the functionality provided by the
Agti’onTi me DS. Medi aTi me and Gener al Ti me 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 nePoi nt >
<Dur ati on>PT6H</ Dur at i on>
</ Cbservati onPeri od>
<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 =" ur n: npeg: npeg7: cs: Acti onTypeCS: 2001; 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-Iist-004"
numOf | nst ances="25" totxakburati on="PT7HO2M >
<Acti onType
hr ef =" ur n: npeg: npég7: cs: Acti onTypeCS: 2001: 1. 2" >
<Name>Pl ay St r ea’k/ Nane>
</ Acti onType>
<User Act i on>
<Progranldentifier>
ur nanyi dor g: nyi d: 01- mf - 100900
</ Pregram denti fier>
</ UserActi on>
<User Act i on>
<Progranl 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 -
s ream xp #Segnent _145"/ >
</ User Acti on>
<!-- nore user actions . . . -->
</ User Acti onLi st >
<UserActionlist id="ua-list-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 at i on>
</ Gener al Ti ne>
</ Acti onTi nme>
<Program dentifier>
ur n: nyi dor g: nyi d: 02- mf - 100900
</ Program dentifier>
<ActionDataltem
hl Cf —" VWWV. ab\,. \.,Ull‘ll L,Ullt Cllt II Illlf II 100900[’ Illlf =
sfream xm #comm break 17"/>
</ User Acti on>
<User Acti on>
<Acti onTi ne>
<Medi aTi me>
<Medi aTi nePoi nt >
2000- 10-10T18: 16: 08
</ Medi aTi nePoi nt >
<Medi aDur at i on>PT1M35S</ Medi aDur at i“on>
</ Medi aTi ne>
<CGeneral Ti me>
<Ti nePoi nt >2000- 10- 10T18: 16: 085\08: 00</ Ti nePoi nt >
<Dur ati on>PT7S</ Dur ati on>
</ Gener al Ti ne>
</ Acti onTi nme>
<Program dentifier>
ur n: nyi dor g: nyi d: 01- wapp-101000
</ Program dentifier>
<ActionDataltem
hnef =" www. abc. conf cont ent/ news/ 101000/ wnpjZs xm #news-item 8"/ >
</ User Acti on>
<User Acti on>
<Acti onTi ne>
<Medi aTi me>
<Medi aTi nePoi nt >
2000- 10- 10T20: 05: 34
</ \Medi aTi nePoi nt >
<Medi aDur at i on>PT1M</ Medi aDur at i on>
<MNVedi aTi ne>
<CGener 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 me>
<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 ss-

063. X #break 2"/ >
</ User Acti on>
<fUserActiontrst>
<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 ne>
<Gener al Ti me>
<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>
</vpeg?

4/1 Basic visual tools
4.1 Grid layout
The grid layout is a splitting of the image into a set of rectangular regions, so that each region can be
gscribed separately. Each region of the grid can be described in terms of other descriptors such as col¢r,

teikture, or structure.

4| Visual tools
d

401.1.1 DDL instantiation examples
In|the following example, Color layout are instanciated and assigned at (0;1)-and (1, 0).

<@ridLayout nunCfPart X="2" nunOfpartY="2" descri ptorMask="0110">
<l--instance at (0 1) -->
<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 f5>16 12 15 12 17</ YACCoeff&>
<CbhACCoef f 2>12 17</ CbACCoef f 2>
<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>
</ Descri pt or >
<l--instance at (1 0) -->
<Descri ptor xsi:type="Col orl.ayout Type” >
<YDCCoef f >48</ YDCCoef f:
<ChDCCoef f >34</ ChDCCoef f >
<Cr DCCoef f >32</ Cr DCCoef f >
<YACCoef f5>12 10513 9 10</ YACCoef f 5>
<CbhACCoef f 2>14-'15</ CbACCoef f 2>
<Cr ACCoef f 2>16-12</ Cr ACCoef f 2>
</ Descri pt or >
<|Gi dLayout >

40.1.2 Conditions of Usage

Each region/of the grid can be described in terms of other descriptors. Therefore, limitation and the
extraction/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.

Time

one video segment

(1
R
W
cd
(2
w
off
4,
4,

ImegularTimeSeries is appropriate to describe the time serigshin that visual descriptors locate irregula

D1 D2 D3 Dn-1 Dn

Figure 66 - Overview of the Visual Time Series.
RegularVisualTimeSeries

thin a given time span. This enables a simple representation for_the application that requires Ig
mplexity.

IrregularVisualTimeSeries
thin a given time span. This enables an efficient representation for the application that has the requiremg
narrow transmission bandwidth or low storage capability:
1.2.1  Feature extraction

1.2.1.1 Regular visual time series

th
0]
at

4,

The extraction method of each descriptor should follows in the one of the assigned descriptor. The extracti

P

Fi

TF extraction method of each descriptor should follows in the one of the assigned descriptor. Descriptors

VisualTimeSeries are extracted with the specified constant interval by starting on the specified time po
set. The offset is illustrated as “I0” in Figure 66. The constant interval between the descriptors is specifi
the Timelncr field in the RegularVisualTimeSeries.

1.2.1.2 Irregular visual time.series

ocess consists of two steps:
Step 1: Extraction of the descriptor with fixed interval,
Step 2: Adaptive sub-sampling of the derived descriptors
gure 67 illustrates these processes.

pgularVisualTimeSeries is appropriate to describe the time series in thatvisual descriptors locate regulaf!
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Timelncr
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descriptors 5_

sub-sampled series O O O O O

of descriptors

Figure 67 - Extraction method of a series of descriptors.

The first step is the repetition of the descriptor extraction process. Descriptors in the VisualTimeSeries gre
extracted with the specified constant interval by starting on the specified time point offset&The offset|is
illlstrate as “10” in Figure 1. The constant interval between the descriptors is specified at the Timelncr field|in
the IrregularVisualTimeSeries. The derived series of descriptors will be sub-sampled ,as)follows. The fifst
descriptor is selected as a reference descriptor, and the following process is applied from the second
descriptors. The derived descriptor is compared with its previous reference descriptor. If the difference|is
lafrger than threshold Th, the descriptor is set as a new reference descriptor. The time interval is derived as
the number of merged descriptors. The collection of the descriptors selected as the reference descriptor fofm
the description of the irregular visual time series, which is the adaptive sub-sampled series of the descriptor.
Figure 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

t=t+1

Figure68 - Flow chart to extract time intervals.

40.2.2  Similarity matching

The similarity of the two descriptor-values should be calculated as following the calculation method of the
descriptor assigned in theyRegularVisualTimeSeries/IrregularVisualTimeSeries. Here, the distance betweg¢n
two descriptor-values is"denoted as Dist.

401.2.2.1 Regulanvisual time series

40.2.2.1.1 Image to sequence matching

The deseriptor-value of the query image can be compared with each in the series easily. The distange
bgtween’the image and each in the series is calculated as Dist. The most similar frame to the image can be
derived by selecting the video frame whose distance is the minimum of all.

4.1.2.2.1.2 Sequence to sequence matching

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

242 © ISO/IEC 2002 — All rights reserved


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

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

When two sets of RegularVisualTimeSeries have the same value of Ti nel ncr, the similarity calculation
between them consists of the following two steps:

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 th
the number of descriptors in the candidate is as many as the shorter RTS2. Here, n denotes the number
descriptors.

Step 2: Similarity calculation between the RTS2 series and the clipped series
The distance between RTS2 and the clipped one can be defined as:

at
of

Whole of the RTS1 series are scanned on the first step. The clipping of the candidate series stapts-from t

be
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sh
is
Si

4,
4,

The descriptor-value of the query image can be compared with ‘each in the series easily. The distan

b4
ded

4,

IT]

The most similar part of ITS1 to the(1TS2 series can be derived by the clipped series whose distance is t

m

(1

be

IrmegularVisualTimeSeries that have the same Timelncr value.

The similarity calculation method of two RegularVisualTimeSeries, the longer one ITS1 and the shorter o

When two sets of IrregularVisualTimeSeries have the same value of Timelncr, the similarity calculati

where Dist, denotes the distance between the I-th descriptors in the series.

ginning of the RTS1 series and continues to the end of the series by shifting a Timelncr step;
Different Ti mel ncr values

h the other hand, when two sets of RegularVisualTimeSeries have different value of-Timelncr, each seri
ould be converted into a new IrregularVisualTimeSeries. The Timelncr value of<néw IrregularTimeSeri
derived as the greatest common divisor between two values of the original series. In this case, t
milarity calculation method is the same as that presented in subclause 4.4.2:2.2 for comparison of ty

1.2.2.2 Irregular visual time series

1.2.2.2.1 Image to sequence matching

tween the image and each in the series is calculated as Dist. The most similar frame to the image can
rived by selecting the video frame whose distance is the.minimum of all.

1.2.2.2.2 Sequence to sequence matching

S2 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

nimum of all.
The same Timelncr value

tween them consists_6f the following two steps:
® Stept:Candidate series clipping (clipping the longer ITS1 segment)

The candidate series is clipped from the ITS1 series. Figure 69 shows an overview of this stg
Summiing up interval values in the stored video from a start position pos until the sum is over
where L denotes the total intervals of ITS2 series, performs clipping. Then, similarity is calculat
between the ITS2 series and the clipped segment in the next step.

ce

1%
(o}
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Timelncr
N T T T Y S . =
1Tttt 1tr11° 1T 17 1T"1T T T7T"I
current first position
(pair=0, pos=2)

g L Pi Di, dj: descriptor values
Shorter series Li, 4: intervals
i [ do, 10 Ia,a a2 e ]
|
pair0 pairl pair2 1 pair3 pair4

Longer series
Ts1 |LDO. LO b1 || b2 L2 \[0s.3 ||[pa.La -

SUM=0 F——P>

- - + (LO - pos)
Candidate Series | | — - - - 2 | P
Clipping +L1
—————————————— ————+ P stop when SUM over L

+L2 |
Clipped Segment | DO, L'0 | | D1, L'1 | | D2, L2 |

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.ealculated only on descriptor-value
change points (comparison points). Therefore, similarity calculations between two descriptors coyld
be reduced using IrregularVisualTimeSeries. Also intervals in’ the series of distances are calculatgd
between the change points.

Timelncr
[ 1 |} | | | e ] | I I
T 71T 17 1T 1T T1 F T T T 1T 11 »
Time
ITs2 [ qo, 10 I d1, 4 [a2, 2 |
f i f 1 « 1 Comparison
! points
Clipped Segment || D0, L0 |[kD4, L1 [[p2, 12|
Di, dj: descriptor values
I P
v i v i | Li, 4: intervals
Series of distances || Dist0 | EI | Dist2_| I;ZI | Dist4_|

Figure 70~Overview of similarity calculation between two IrregularVisualTimeSeries.

The distance between two sets of IrregularVisualTimeSeries should be calculated as follows:

DD = 3 (Dist, x Dur,)/ L
=1

m
L = Dur,
=1

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)

E)

len=len+dur;
Sun+=Distance(des, Des); // Distance between two descriptors
if( (interval=interval-1)==0) {

i++;

==ty break; ffreachedtheend of thequery

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 the other hand, when two sets of IregularVisualTimeSeries have different values of Timelncr, ea

sgries. In this case, the similarity calculation method is the same.as that presented above for comparison
two IrregularVisualTimeSeries that have the same Timelncr value:

40.2.3 Conditions of usage
Selection of RegularVisualTimeSeries and IrregularVisualTimeSeries
The usage depends on applications. The IrregularVisualTimeSeries has an advantage in t

Ch

sgries should be converted into a new IrregularVisualTimeSeries. “\Fhe Timelncr value of two new
IrmegularVisualTimeSeries is derived as the greatest common divisor' between two values of the original

of

ne

transmission/storage cost. This is appropriatesto the application that has the requirement of narrgw

temporal series of elemental visual descriptors have the regular structure (with the same constant tin
infervals), it is easy to calculate the<similarity between the temporal series since there are no needs
cansider about the difference of temporal positions. This is appropriate for a simple representation to t
application that requires low complexity.

Appropriate descriptor assighed to the VisualTimeSeries

The VisualTimeSeries (binary version) assumes that only the descriptor identifier and the descriptor leng

transmission 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

he
to
he

are the common information of the series. Therefore, it is appropriate for descriptors of which the size|is
cqgnstant.

Timelncr

The value of \Timelncr is recommended to be the same between the query series and the target serigs,
because of\the lower complexity of similarity calculation and easy handling capability. For example, in the
cgse of,ColorLayout descriptor, the following setting show superior performance in terms of retrieval
efficiency (accuracy vs description cost):

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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4.1.2.4 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 f5>16 12 15 12 17</ YACCoef f 5>
<CbhACCoef f 2>12 17</ CbACCoef f 2>
<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>

</ Descri pt or >

<Descri ptor xsi:type="Col orLayout Type” >
<YDCCoef f >48</ YDCCoef f >
<ChDCCoef f >34</ ChDCCoef f >
<Cr DCCoef f >32</ Cr DCCoef f >
<YACCoef f5>12 10 13 9 10</ YACCoef f 5>
<CbhACCoef f 2>14 15</ CbhACCoef f 2>
<Cr ACCoef f 2>16 12</ Cr ACCoef f 2>

</ Descri pt or >

<[Regul ar Vi sual Ti neSeri es>

=

the locations of MyDescriptor are at 0.1s, 0.4s and 0.7s then the deSgription becomes:

<IRegul ar Vi sual Ti meSeri es of f set =" PTLN1OF” >
<Ti mel ncr >PT3N10F</ Ti nel ncr >
<Descri ptor xsi:type="Col orLayout 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</ YACCoef f 5>
<CbACCoef f2>12 17</ CbACCoef f 2>
<Cr ACCoef f 2>12 14</ Cr ACCogeff 2>
</ Descri pt or >
<Descri ptor xsi:type="Col.of Layout Type”>
<YDCCoef f >48</ YDCCoef f)>
<CbDCCoef f >34</ ChDCCoef f >
<Cr DCCoef f >32</ CrnDCCoef f >
<YACCoef f 5>12 ,10)13 9 10</ YACCoef f 5>
<CbhACCoef f 2>14./15</ ChACCoef f 2>
<Cr ACCoef f, 2516 12</ Cr ACCoef f 2>
</ Descri pt or.>
</|Regul ar Ti neSeri es>

41.2.4.2 Irfegular visual time series

The deseription of series of MyDescriptor located at 0.0s, 0.4s, 0.5s, 0.8s and 0.9s within a time spgn
[0]10s,1.05] becomes:

<l rregul 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 f5>16 12 15 12 17</ YACCoef f 5>
<CbhACCoef f 2>12 17</ CbACCoef f 2>
<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>

</ Descri pt or >

<l nterval >4</ I nterval >

<Descri ptor xsi:type="Col orLayout Type” >
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<YDCCoef f >46</ 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 >
<l nterval >1</ I nterval >
<Descri ptor xsi:type="Col orLayout Type” >
<YDCCoef f >40</ YDCCoef f >
<ChDCCoef f >34</ CbDCCoef f >

OO, £ £ Al el L DO, £ £
U DOCUCT T 7OUST UF'DOUCUUCT T

<YACCoef f5>16 12 15 12 17</ YACCoef f 5>
<ChACCoef f 2>12 17</ CbACCoef f 2>
<Cr ACCoef f 2>12 14</ Cr ACCoef f 2>

</ Descri pt or >

<Interval >3</Interval >

<Descri ptor xsi:type="Col orLayout 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 >

<Interval >1</Interval >

<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 >

<Interval >1</Interval >

I rregul ar Vi sual Ti neSeri es>

N

4,

T

bte that the interval must be always.specified for each descriptor in this tool.

1.3 2D-3D multiple view

e 2D/3D Descriptor specifiesya structure which combines 2D Descriptors representing a visual feature of a

3ID object seen from differentyview angles. The descriptor forms a complete 3D view-based representation |of

the object. Any 2D visual descriptor, such as for example contour-shape, region-shape, colour or texture cgn
beg used. The 2D/3D descriptor suports integration of the 2D descriptors used in the image plane to describe

feptures of the 3D (real world) objects.

41.3.1 Feature extraction

The following 'Figure 71 shows an example of 7 views for the object “Bicycle-1”. The viewing directions,
agsociatéd-with these views, have proven to give good retrieval results, if a Contour Descriptor is used, that
provides’invariance to mirrored shapes, and the extracted features for front and back view are identical.
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247



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

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

T
m

ar
ny
as
th

In
th
Vi
Vi
Vi

FiEure 71 - Different views of model “Bicycle-1.wrl”: Top: pri., sec. and/ter. View, Bottom:
Intermediate views 4,5, 6 and 7

FIr obtaining typical views from the 3D object, the following approach is recommended:

e primary, secondary and tertiary viewing directions are determined by the analysis of the covarian

atrix of the 3D object
1J &
C==7> (x-mlx=m)
N =
nere
X m,
X=1y m=ym,
p m,
e the coordinates of all volume elements and the mass center of the 3D object, respectively, and N is t

mber of volume elements. An Eigenvector analysis is now performed, where the Eigenvalues A1-A3 3
sociated with primary, secondary‘\and tertiary views, and the corresponding Eigenvectors p1-p3 indicg

P view directions:
) 4 0 O
A=TCT withy_{og 2, o T=(p p, )
0 0 A4

Vi

he
re
te

the case of a.€ontour-based shape description, another 4 views are added addition to these3 views,w!
e following directions to obtain an object coverage with most spatial distance:

ew_4 45° between the Primary and the Secondary views

ew 5 45° between the Primary and the Tertiary views

ew” 6 45° between the Secondary and the Tertiary views

ew.)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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NY

Figure 72 - Viewing directions onto the 3D object in the origin: Left: perspective-view and vigw
directions in the first octant, Right: top view and view directions in the hemisphere ¥>0.

In[the case of other underlying descriptor, e.g. color or texture, arbitrary views are recommended, since frgnt
and back view of an object may no longer yield identical descriptor values. An example of the arbitrary views
is|shown on Figure 73. Arbitrary views can be used in the representation . of.3D objects contained within
photographs and movie sequences, when obtaining views from the fixed directions is impractical |or

impossible.
e

o ...~

Figure 73 - The,construction of a multi-view descriptor of areal 3D car.

40.3.2 Similarity matching

the other object (B), using the matching procedure of the underlying Image Descriptor in the following way:

Edach view from A~is-compared to each view from B, giving N? matching results where N is the number |of
uged views. The-overall matching error is obtained by adding the underlying error measures of all possihle
view combinations between A and B.

This proeedure can also be described by the Error Matrix E between Object A and B, where each matfix

element/ei, represents the underlying error measure between the k™ view of object A and the ™ view |of
object B. Finding the overall matching error is similar to calculating the smallest trace of all possible column

changesof =

MEtching can be achieved\by comparing a number of views of one object (A) to the same number of views |of

As an example, the following 6 column changes and resulting traces are possible when using 3 views:

€1 G GG G5 € |G & G5 |8, €5 &, |6 &; &,|(6; &, &
eZ,l e2,2 e2,3 ’ e2,l e2,3 e2,2 ’ e2,2 e2,1 e2,3 ’ eZ,Z e2,3 e2,1 ’ e2,3 eZ,l e2,2 ’ e2,3 eZ,Z e2,l
&1 G2 63) (&1 &3 6 ) (&2 &1 &3 )\ &2 &5 &)\ & &1 62 ) & & &

€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- V|ew descrlptlon object relates to. Flgure 74 glves an example of a car obJect W|th|n a

75 shows how the visible flags can affect the search results obtained from a multi-view search. Figure 75 a)
shows a search using a side view of a car without using the visible flags: it finds pictures of cars.with| a
similar side views though they are not necessarily visible from the photo. If the person performing the searfh
wishes to view only side views of cars it is not possible without the use of the visible view flag. Figure 75 (b)
shiows the same search but this time the visible flags are being used. The results contain only/side views |of
cqrs.

Figure 74 - An example of a multi-viewdescriptor using shape including visible view information

(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>

250 © ISO/IEC 2002 - All rights reserved



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

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

</

<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 tipl eVi ew>

4,

1.3.5 Conditions of use

When the multiple-view descriptor is used to describe an object within an image or movie frame it is

re

comended that the descriptor be inserted into the MPEG 7 framework via the StillRegionDS.

4,
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L4.1> DDL instantiation examples

tA—Spatrat-2DToordimates

is description defines a 2D spatial coordinate system and a unit to be used by reference in other Ds/D
hen relevant. The coordinate system is defined by a mapping between an image and the coording
stem. One of the advantages using this descriptor is that MPEG-7 descriptions need not to Ge-modifi
en if the image size is changed or a part of the image is clipped. In this case, only the desgription of t
hpping from the original image to the edited image is required.

supports two kinds of coordinate systems: “local” and “integrated” (Figure 76). Inra~’local” coording
stem, the coordinates used for the calculation of the description are mapped to{the coordinate systg
rrently applicable. In an “integrated” coordinate system, each image (frame) of ‘'e.g. a video may

bpped to different areas with respect to the first frame of a shot or video.,So, an integrated coording

stem can for instance be used to represent coordinates on a mosaic of a video’shot.
Qrigin X axis
Origin X axis
a) “Local” coordinates b) “Integrated” coordinates

Figure 76 - “local” and “integrated” coordinate system.

the normative syntax, IntegratedCoordinateSystem allows to specify an integrated coordinate system, a
calCoordinateSystem allows_to.specify a local one, when it is different from the default local coording
stem. The default local cogrdinate system is the pixel based coordinate system whose origin is placed
b top left corner of the image and whose first and the second axis are aligned to the horizontal respectivg
rtical boarder of the image with increasing indixes to the right respectively bottom of the image. Thus
calCoordinateSystenprovides the possibility to map a default local coordinate system which was used
mpute visual deseriptors to the coordinate system of the current image or video transmitted or renderg

referencing this’ mapping, the visual descriptors do not have to be recomputed even though e.g. t

plicable foh images or video. If additionally an Integrated coordinate system is additionally specified, t
ppping“applies to the coordinate system of the first frame.

rmat of thercurrent image or video has changed. The specification of the local coordinate system (i

5s
te
bd
he

te
m
be
te

hd
te
at
ly
a
to

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

Fi

system and its mapping into the target coordinate system (in this example’both pixel based).

ure 77 - Coordinate changes by scaling of an image: original descfjptor in the src coordingte

<ipati al 2DCoor di nat eSystem " xRepr="16" yRepr="16" xSrcSi ze="384" ySrcSi ze="258§

=" SCSNewl ng1" >
<Local 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</ Current Pi xel >
<Sr cPi xel >300 200</ SrcPi xel >
</ Local Coor di nat eSyst en»
Spat i al 2DCoor di nat eSyst en»

Fi
in
fir
m
[o[:

scription is also explained in4.1:.4.2.
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egrated corrdinate system is defined by the sets of motion parameters, which specify the motion from the
5t image. The temporal spacing of the motion parameter description can be arbitrary. In this example, the
ption parameters at the frame #8 and at the frame #16 are described. The advantage of the use of thi
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frame #16

Integrated Coordinate System Q,

Figure 78 - Example of an integrated coordinate system: the integrated c @Iinate system is defingd
by the sets of translational motion parameters. \\&/
O

<¥patial2DCoordinateSystem xRepr="16" yRepr="16"> st

<!-- LocalCoordinateSystem is omitted --> é}

<!-- (default local coordinate sytem is used){>->

<IntegratedCoordinateSystem modelType="tra tional"

x0rigin="0.0" yOrigin="0.0">

<!-- description of the frame #8 --> \\
<TimeIncr> ... </TimelIncr> <!-- se%D diaIncrDuration -->
<MotionParams>120.0</MotionParam
<MotionParams>32.0</MotionParams>
<!-- description of the frame 6 ——>
<TimeIncr> ... </TimeIncr> <S5— see MediaIncrDuration -->

<MotionParams>243.0</MotiQ%Params>
<MotionParams>61.0</Mot3i arams>
<!-- description of o{\ r frames follows —-->

</IntegratedCoordina System>
<fSpatial2DCoordinate em>

\J

41.4.2 Conditions @se

A$ mentioned abov; \toh?a Spatial2DCoordinateSystem description can be referenced in Ds/DSs instantiating
cqordinates. Thi rence is optional, driven by a 1-bit flag in all the relevant Ds/DSs. If the Spatial 2D
Copordinate S is not referenced, all relevant Ds/DSs have embedded all the data they need to be used
injmost us sic cases. If it is referenced, further advanced functionalities and advantages are possible.
e describe’ below these advantages and functionalities, and the cases in which we recommend |to
r ereqev he Spatial 2D Coordinates System.

g

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:

xibility with respect to the media format which is described

- 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.

Generalized approach to global motion

hen there is a global motion in a scene, which has been calculated as a sequence of parametric.motipn
parameters, referencing the Spatial2DCoordinateSystem allows storing this informationcusing the
InfegratedCoordinateSystem element. All Ds/DSs referencing the Spatial2DcoordinateSystem./can acceps
the global motion information.

Then, a 1-bit flag in each D/DS referencing the Spatial2DcoordinateSystem specifies whether the coordingte
vdlues are given with respect to the local coordinate system, or with respect to thedntegrated one. This pit
should be chosen depending on the targeted application. It allows coordinate values to be accessed in[ a
form, which is directly useful for the application.

For instance, let us assume that an IntegratedCoordinateSystem has been defined for a segment of a sport
sgquence where the camera is moving. Then, if the application wants to,offer object hyperlinking, it is useful
to| directly access the image-local coordinates of the object, as the curser-coordinates are also known in the
image. On the contrary, if the application proposes similarity-baseds retrieval taking into account objgct
mption, it is useful to have direct access to the coordinates in the Integrated CS, as they represent objgct
behaviors independently from the movements of the camera.

4.5 Temporal interpolation

41.5.1 Feature extraction

The algorithm CALC_INTERPOLATION gives an example of key points extraction method for variable kpy
pgint intervals. It determines key points sequentially based on the approximation error of interpolatipn
fupctions.

In| the algorithm, the interpolation is initialiZzed with the first two points. The interpolation is then widened |to
intlude one point at a time until the approximation error of the interpolation becomes larger than a given
threshold. At that point a new key pointis added and a new interpolation interval is started with the new key
paint (starting point) and the immediately following point (ending point). This procedure is interated until gll
paints have been processed. When the interpolation models matches the variable values well, this algorithm
results in @ small number of(long intervals. Conversely, when the match is poor, a large number of short
intervals will result.

T describe the algorithm formally, define the following notation. Let d (>0) be the number of variables

(dimension) and denote the value of the | -th variable at time t by vt(j) (j=22,---,d). A series of time points

is|[denoted by t(i:=01,---). For a (candidate) interpolation interval, the starting time (ending time) is denoted

n

by teamr (aib ) Let £ (1) (j =12,---,d) be a candidate of the j-th variable interpolation functign.

tS]'ART ’tEND

This cal’be calculated using least squares. In this case, ft;jA)m 1o (1) is calculated to minimize

p%” MJ) ) (ti)|2'

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:

VA PPN H F'H L O ot
1. (rrmiadanaativrij Ot LSTART — LO y I,END = Ll N

2| (Interpolation Calculation) Calculate interpolation functions £’ )

START sLEND

) )
( START) - vtq RT ffWART LEND

) (j=12,---,d) . Least(sgqudre
(2

estimation can be used under conditions of ft(/ (tgnp) = v,

START LEND

3| (Interpolation Evaluation) Compute the maximum approximation error ¢\ (j =1,2,---,d)-If there exigts

e/ which is greater than the corresponding threshold, go to Step 4. Otherwise, go to~Step 5.

4| (KeyPoint Insertion) Accept 1) () (j =1,2,---,d) as interpolation functions‘and set t¢;pr = fzvpA-

LsTART sL END-1

5.| (Increment and Termination) If ¢, is the end of the whole interval, terminate the procedure. Otherwige,
set tzvp =tevps @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 twerand the number of the points is two,

) (t)i

tSTARISDEND -1
]

@ Key Point

Q)

START. >LEND
|

() |

O Data Point i f;
| - | (@)
9 VtEVD

tO T ZLS’TART """"" ZLENDfl ZLEND

Filgure 79 - Sequential key points selection and interpolation calculation method: If the error of

D ) .., (I8 greater than the threshold, let v(’) . be a key point and accept fti;:m 1y, (1) - Otherwise,
keep,the new function f(’) (r) as a candidate and discard the old function f“) @) .
!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

hen TwoDimMotionTrajectory is defined as:

<¢l enent name="TwoDi niVbti onTraj ectory" type="npeg7: Tenporal I nterpol ati onType" /|>

then the description can be given as:

<TwoDi m\bti onTraj ect ory>

<l-- tine of 4 key points -->

<KeyTi nmePoi 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 >

<l-- X values of 4 key points -->
<l nt er pol ati onFuncti ons>
<KeyVal ue type="start Poi nt >118. 9</ KeyVal ue>
<KeyVal ue type="secondOrder" paran="@,1">102. 1</ KeyVal ue>
<KeyVal ue type="firstO der">82. 35</KeyVal ue>
<KeyVal ue type="secondOrder" paran="0.2"”>85.5</ KeyVal ue>
</ I nterpol ati onFuncti ons>
<l-- Y values of 4 key points --3
<l nt er pol ati onFuncti ons>
<KeyVal ue>210. 0</ KeyVal ue>
<KeyVal ue>220. 8</ KeyVal ue>
<KeyVal ue>228. 9</ Keyyal ue>
<KeyVal ue>215. 1</ KeyVal ue>
</ I nterpol ati onFunct.i‘ens>
</ TwoDi m\Vbti onTr aj ect ory>

Table 21 - Key points7and interpolation functions used in this example. Red colored numbers, whi¢h
are necessary to.devive 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 <= 15.0 150
K | 118%9)] 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
) | 240.0 | y=5.4t+210.0 220.8 | y=0.95t+218.89 228.9 | y=3.07t+261.13 21511
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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 deserjption as:

<TwoDi m\bti onTr aj ect ory>
<Whol el nt erval >

<Medi aDur at i on>PT15S</ Medi abDur ati on>
</ Wol el nterval >

<l-- X values of 4 key points -->
<l nt er pol ati onFuncti ons>
<KeyVal ue type="start Poi nt >118. 9</ Key.Val ue>
<KeyVal ue type="secondOrder" param=2.1”>102. 1</ KeyVal ue>
<KeyVal ue type="firstOder">82. 35</ KeyVal ue>
<KeyVal ue type="secondOrder" patan="0.2">85.5</KeyVal ue>
</ I nterpol ati onFuncti ons>
<l-- Y values of 4 key points->
<l nt er pol ati onFuncti ons>
<KeyVal ue>210. 0</ KeyVal ue>
<KeyVal ue>220. 8</ KeyVal ue>
<KeyVal ue>228. 9</ KeyVal ue>
<KeyVal ue>215. 1<iKeyVal ue>
</ 1 nterpol ati onFuncti ons>
</ TwoDi niVbti onTr aj ect.ory>

42 Color deschiption tools
This subclause-describes all the entities that describe visual features related to color.
4

R.1 Color space

e feature is the color space that is to be used in other color based descriptions.

- 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 component
(C1, C2, and C3) of an arbitrary color space and the components of the RGB color space.

C1
C2
C3 = ColorTransMat[2][0]*R + ColorTransMat[2][1]*G + ColorTransMat[2][2]*B.

Slljppose the linear matrix (ColorTransMat) is specified as follows:

ColorTransMat[0][0] = 0.299;
ColorTransMat[0][1] = 0.587;
ColorTransMat[0][2] = 0.144;
ColorTransMat[1][0] = -0.169;
ColorTransMat[1][1] = -0.331;
C
C
C
C

blorTransMat[1][2] = 0.5;
blorTransMat[2][0] = 0.5;
blorTransMat[2][1] = -0.419;
blorTransMat[2][2] = -0.081;

cgnvert the real number into a coded value (16 bit unsigned integer), the fellowing equation is used.
Vint = pr*2A14.
herefore, coded values of the coefficients are

blorTransMat[0][0]_cogeq = 4898;
plorTransMat[0][1]_coded = 9617;
plorTransMat[0][2]_coded = 2359;
blorTransMat[1][0]_coded = —2769;

blorTransMat[1][2]_coged = 8192;
blorTransMat[2][0]_cogeq = 8192;
blorTransMat[2][1]_coged = —6865;
blorTransMat[2][2]_coged = —1328.

hese coeffiecients of the linear matrix-are described by the Color space descriptor as follows:

n| this matrix specification, each coefficient of the matrix is expressed a real'number between -1 and 1. To

S

ColorTransMat[0][0]*R + ColorTransMat[0][1]*G + ColorTransMat[0][2]*B;
ColorTransMat[1][0]*R + ColorTransMat[1][1]*G + ColorTransMat[1][2]*B;

T
C
C
C
C
ColorTransMat[1][1]_coded = —5424;
C
C
C
C
T
<

Col or Space type = “LinearMatrix”>

<Col or Tr ansiat >

4898 9617 2359 -2769 -5424 8192 8192 -6865 —-1328
</ Col or Tr ansMat,>

</ Col or Space>

4.p.2 Color gUantization

This descriptor defines the uniform quantization of a color space when the color space is quantized unifornp
injall theeolor components to be quantized.

4p.2. 1" DDL instantiation examples

y

r

In"thefottowinmgexampte; @ uniformquantization s described by cotor quantizatiomdescriptor imwiticheac
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
(rectanguiaror frregutary.

4.2.3.1 Feature extraction

The dominant color extraction algorithm takes as input a set of pixel color values (specified in theyRGB color
space). It quantizes the color vectors in the image based on the Generalized Lloyd Algorithm (GLA).

The dominant colors are extracted as a result of successive divisions of the color clusters’with the GILA
algorithm in between each division and then merging of the color clusters. The detailed algorithm |is
explained in the following.

Note on the notation;

Each color cluster center will be called the colorBin, and the number of Bins wilt be denoted as BinNum. So,
the initial number of Bins will be denoted by the /nitBinNum, the final number of Bins will be denoted py
FipalBinNum, etc. Also each color will have a unique index, called IndexOfColor, and this indicates the Bin
thit 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 (Minimum (distance) );
}

e calculate cluster centroid
for ( j=0; j<CurrentBinNum; j++ ) {
for ( i=0; i<NumOfCelors; i++)
if ( IndexOfCelor]i] ==j) colorBin[j] = colorBin[j] + color{i];
colorBin[j] =.colerBin[j] / NumOfColorinBinJ;
}

4| Calculate the tétal' distortion and split colorBins to increase CurrentBinNum until CurrentBinNum|=
FipalBinNum.

for(\i=0; i<NumOfColors; i++)

Distortion = Distortion + SquareofL2Norm (colorBin[IndexOfColor{i]] - colorfi]);
if ( Change in Distortion > 5 percents ) Repeat Step 3;
else {

S’JI’I.;.L bUI’UI BI.IIO uol'uy Stcp 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

arll

4,

W
Cd
Cd

Al

witite (- rmmrmomDist<Threstofd )£
NewColor = PercentOfColorsinl*ColorBin[i] + PercentOfColorsind*ColorBin[j];
Update DistanceTable;
minimumDist = Minimum (DistanceTable);

}
Convert 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‘¢olor 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[i]fc]);
}

for ( j=0; j<NumOfDominantColors; j++)
for ( ¢=0; c<NumOfColComponents; c++)
ColorVariance[jj[c] /= NumberOfPixels[j];

d quantize it using the feature descriptor syntax.

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)

nere COH_Ci is the per-dominant color spatial coherency of Ci, COUNT_PELS_Ci is the number
rresponding pixels of Ci in the ,region R and TOTAL_PELS_OF_R is the size of the region R calculated
unting pixels in the region R.

gorithm to calculate SpatialCoherency (SC) is described as follows:
1 Set SC =0.
2 Set SUM_COUNF_PELS = 0.
3 For all pixels p/in R
3.1 VISIFED PELp=FALSE;
4 For alFbominant Colors Ci.
4" Get COH_Ciand COUNT_PELS_Ci.

of

42— SC=SC+COHR_CrixCOUNT_PELS_Cr-
5 SC=SC/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:

Input the size of the Coherency Checking Mask (CCM) such as CCM_WIDTH (=3) by CCM_HEIGHT

1

260

(=3).
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COUNT_PELS_Ci =0, TOTAL_NUM_COHERENT = 0.
For all pixels PELj in R,
3.1 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 ++;
COH_Ci = TOTAL_NUM_COHERENT / COUNT_PELS_Ci/(CCM_WIDTH * CCM_HEIGHT-1)
Output COH_Ci and COUNT_PELS_Ci.

4

5

4p.3.2  Similarity matching

The following describes a matching method using the dominant color(s) descriptor.

Difference(D1, D2) = W1*SC_Diff *DC_Diff + W2*DC_Diff.

Where SC_Diff = abs(SpatialCoherency 1 — SpatialCoherency 2), ~SpatialCoherency 1 a

D _Diff is the difference between two set of dominant colors, W1 (e.g. set t0.0.3) is the weight of the fi

available.
DC_Diff, normalized from 0 to 1, can be computed by the following.distance function:
Faor clarity, these notations corresponding to the descriptor syntax (normative parts) are used:

e | F: Dominant_Color

e | N: DominantColorsNumber

¢ | c: ColorValue

o | p: Percentage.

Pé¢rcentage values are normalized to 1, i.e., z p,=1. This means that, if the original sum does not add

to[100%, the rest of the colors are completely.ignored.

The similarity between two feature descriptions, F; and F,, can be measured by the following distan

fupction D(F4, F»)

Nl Nz N1 N2
D2(F1,F2)=pr+2p§j _zzzaﬁ,szﬂij
i1 =1 i=1 j=1

similarity coefficient between two colors ¢, and ¢,

1— dk,| /dmax dk,| STd
& = 0 d
ki > Ty

where d,, is\the Euclidean distance between two colors ¢, and ¢,

dy, = "Ck —C|||

d nea-forhvo-cola A hao darad

TH raximum-dista or-two-colers—te-b d-sirnilar—a
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
similar 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.

SpatialCoherency _2 are normalized from 0 to 1 and non-uniformly quantized in-prior to calculate SC_D

tefm and W2 (e.g. set to 0.7) is the weight of the second term. Set W1-to O if SpatialCoherency is 1

where the subscripts 1 and-2 in all variables stand for descriptions F; and F, respectively, and ay is t

hd
ff.
st
ot

its
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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

C.. C.. C..
where fxiw- = exp| — Ly T XY S
2”\/inyjlvxiyjuvxiij Vigit - Vaiiu Viayiv

In

The above matching method assumes that the feature description is extracted using the method described

su
le

4,

The dominant color descriptor is useful for image and video retrieval. It targétsContent-based retrieval f

cd
cd
hi
ol

4,
tr
a

4,

The feature extraction consists of a histogram \extraction in HSV color space, uniformly quantized into 2

bi
qu
th

The usage of the Scalable Color Descriptor can be adapted to different situations, either by discardi

Cq
13
aq
re

TIe Scalable Color Descriptor is a Color Histogram in HSV"*Color Space, which is encoded by a Ha

2
and Coiyit = (Cyi _Cyjl) v Vit = % +Vyj|)'

the equations above, c,; and v,; are dominant color values and color variances, respectively,

bclause 4.2.3.1. In particular, this means that any two dominant colors from one singlé-description are
hst Ty distance apart.

P.3.3 Conditions of usage

lor, either for the whole image or for any arbitrary shaped region (rectangular or irregular). It is a vd
mpact descriptor, requiring less than 6-8 colors per region. Since colors-are not pre-quantized as in t
stogram type color descriptors, the representation is more accurate. It\is”intended for applications that u
ject based representations (objects or regions in an image).

D4 Scalable color

nsform. Its binary representation is scalable in terms of:bin numbers and bit representation accuracy oV
broad range of data rates.

D 4.1 Feature extraction

ns according to the tables provided in the normative parts, and histogram values then nonlinea
antized. The 4-bit values then undergo a Haar transform according to flow diagrams in Figure 81, which
e forward transform compatible to the inverse transform as described in the normative parts.

efficient groups according to Tiable 12 of the standard text, or by discarding bit planes according to Tal
. There is no general rule whether it is better to first discard coefficient groups or to discard bit planes. ]
hieve good retrieval efficiency with natural image material, a minimum of 64 coefficients should
tained.
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S=0, V=0

=0

=1,

S=0, V=1

S=1,v=1

256bins  128bins 64 bins  32bins  416hins

(a) (b)

Figure 81 - Haar transform of 256=bin HSV color histogram. (a) first four levels, (b) levels 5-8 (inde)
values 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)

4p.4.2  Similarity matching

The reconstruction of Cofor histogram from Haar coefficients allows matching with highest retrieval efficiengy.
It js recommendedhowever, to perform the matching directly in the Haar coefficient domain, which inducges
only marginal loss.in the precision of the similarity matching with considerable savings in computational codt.

v| Matchingin the Haar coefficient domain

It is recommended to use the L1 norm for matching in the coefficient domain. In the case where only the
CoefficientSigns are retained, however, the recommended matching measure is the Hamming distange,
because of its very low complexity. To compute the Hamming distance, the sign bit of first coefficient (the
“‘DG—coefficientof thetransformwith-indexCl=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
the histogram domain, better results can be obtained if the index values defined in the normative part a

in
re

matched instead of the actual histogram values. Matching in the histogram domain is only useful to achieve

h' 1 Lik H 1o I £l o & HP
g yudaiity, 1.©. WIICTT dll CUTITTICITTILS dlT avalldulic.

The descriptor is scalable either in number of bins (respectively number of coefficients) or in number
bifplanes. The accuracy of similarity retrieval is directly dependant on the number of bits present-in t
degscription. For the scalable description, all bitplanes available are arranged together as magnitade value
the coefficient. If no bit is available for a coefficient in a specific bitplane, this bit is set to 0Cin’ the integ
resentation. The magnitude together with the sign gives the full interpretation of the coeffiCient value. F
cqefficients where only sign is available, sign differences are weighted as 1 in the L1 normrcalculation.

4.5 Color layout

This descriptor specifies a spatial distribution of colors for high-speed retrieval @nd browsing. It targets n
only image-to-image matching and video-clip to video-clip matching, but also layout-based retrieval for col
sych as sketch-to-image matching, which is not supported in other color descriptors. This descriptor can

applied either for whole image or any (arbitrary shaped) part of the image:

4.5.1 Feature extraction

4.2.51.1 Extraction from still images

The descriptor is extracted from the 8x8 array of local representative colors as described in subclause 6.4
in] ISO/IEC 15938-3. This subclause presents an example' to obtain the array using average colors
dominants.

Af first, we should partition the original picture into 64\blocks. The (i, j)th block is a set of pixels whose size
approximately 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 the wig
and height of the original picture, respectively, Fhe averaged value of each block is calculated and round
info integer values. The following functioncCreateSmalllimage() is a pseudo C code to implement bg
partitioning and averaging processes. Here, the arbitrary shaped region information at (x, y), which
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], unsigned ch
dst[3][8*8])
{
inty_axis, xX~axis, i, j, k, X, y;
long int-sum[3][64];
int cAt[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;

ne

3
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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(k=0; j<3; k++)

dst[k][i]=(sum[K][il/cnt[i]);

}
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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

R

concicte _aof thran ctan
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(Step.1) Extraction of a series of
Color Layout descriptors from the
frames included in the segment.

(Step.2) Sub-sampling of the
descriptors. (fixed or adaptive
temporal intervals)

(Step.3) Mapping on Visual Time
Series. (Irregular Visual Time Series is
user in this example)

cgutarisuatfmeSeres—orregulartisualtHmeSeres—The—exirachion—process
traction of Color layout with fixed interval, adaptive sub-sampling of the derived descriptors, and mapping
IrregularVisualTimeSeries.In the case to use RegularVisualTimeSeries, the second step is not requestdd.
gure 82 illustrates these processes.

S
S5 ]S,

video segment

v
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Figure 82 - Extraction method of a Series of Color Layout descriptors for video segment retrieval

e first stage is the repetition of the Color layout extraction process. It should be perfromed; for instande,
ery half-second and a series.6f*Color Layout descriptors are obtained.

e derived series of descriptors will be sub-sampled as follows. The first descriptor is selected as|a
erence descriptor, and ‘the following process is applied from the second descriptors. The derived
scriptor is comparedwith its previous reference descriptor. If the difference is larger than threshold Th, the
scriptor is set as-@ new reference descriptor. The collection of the descriptors selected as the referenge
scriptor formspatio-temporal color layout description, which is the adaptive sub-sampled series of Color
yout descripior.

Fipally, the. derived temporal series of Color layout descriptors is mapped on IrregularVisualTimeSeries [or
RegulafVisualTimeSeries.

4p52
4.2.5.21

Similarity matching

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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> 2:(CrCoeffi] - CrCoeff '[i])’

\/Max { NumberOfCCoeff }-1
+

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.

Table 22 - An example of weighting values for the default descriptor

(X) Coefficient Order
0|12 |3|4]|5

Y 2 |12 |12 (1 ]1 |1

Cb (2 |1 |1

Cr (4 |2 |2

4p.5.2.2 Similarity between video segments

The distance between video segments is defined as averaged distance between corresponding descriptor
vglues.

4p.5.2.3 Use of local representative colors (Visualization for Image Browsing)

The Color layout descriptor is also useful to visualize image contents:using a series of tiny picture icons for
browsing since the descriptor values could be converted into small“icons through the following two steps.
The first step is coefficient decoding and the second one is invefse'DCT transformation. Both processes are
the inverse operation as shown in the semantics of (X)Coeff innsubclause 6.6.3 in ISO/IEC 15938-3.

(1) Descriptor decoding

This process consists of three sub processes. The first-0ne is the interpolation of truncated coefficients.

for(k=NumberOfYCoeff; k<64; k++) YCoefflk]=16;
for(k=NumberOfCCoeff; k<64, k++) CbCoeff[k]zCrCoeff[k]=16;

The second one is the projection from zigzag-scanned 1D coefficient array into 2D-coefficient array.

YCliJ[j]= YCoeff[zigzag(i, j)]
CbClij[j]l=CbCoefflzigzag(i, j)]
CrCliJ[j]=CrCoefflzigzag(i, j)]

The third one is the inverse quantization as follows

yc[0][0]=iquant Y _DC(Y€[0j[0]), yclillil=iquant Y _AC(YCIi[j])
cbc[0][0]=iquant_CbCr-DC(YC[0][0]), cbcli]lj]miquant CbCr_AC(CbCIi][j])
crc[0][0]=iquant_CbCr-DC(YC[0][0]), crcli][j]=iquant_CbCr_AC(CrCli][j])

Here, the iquant functions should be implemented as in Table 23.

Table 23 - The inverse quantization table of DCT coefficients.

Y Cb, Cr
BC | intiquant Y _DC(inti) { int iquant_CbCr_DC(int i) {
int j; int j;
i=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 1nverse DCT

Tll\e 8x8 icon (yd[8][8], cbd[8][8], crd[8][8]) on Y/Cb/Cr color space can be obtained from decoded descripfor
vglues:

yd=ic*yc, cbd=ic*cbc, crd=ic*crc

where ic denotes the IDCT matrix which shall conform to IEEE Standard Specification for the
implementations of 8 by 8 inverse Discrete Cosine Transform, Std 1180-1990, December 6,-1990.

4p.5.3 DDL Instantiation Examples

Tme following examples are synthesized instances of the ColorLayout descriptor. Six coefficients for
illimination (Y) and three coefficients for each chrominance component (Ch/and Cr) are used in the fifst
example

<folorLayout>

<YDCCoeff>50</YDCCoeff>
<CbDCCoeff>34</CbDCCoeff>
<CrDCCoeff>30</CrDCCoeff>
<YACCoeff5>16 12 15 12 17</YACCoeffb5>
<CbACCoeff2>12 17</CbACCoeff2>
<CrACCoeff2>12 14</CrACCoeff2>
<fColorLayout>

In|the second example, six coefficients for all conmdponents (Y, Cb and Cr) are used in the second example.

<folorLayout>

<YDCCoeff> 50</YDCCoeff>
<CbDCCoeff>34</CbDCCoeff>
<CrDCCoeff>30</CrDCCoeff>

<YACCoeffb5> 16 12 15 .12 17</YACCoeffb5>
<CbACCoeffb5>12 17 9.0 8</CbACCoeff5>
<CrACCoeff5>12 14.15 19 10</CrACCoeffb5>
<fColorLayout>

4p.54 Conditions of usage

¢ | Interoperability

The feature)supported by this descriptor can be represented using grid-based dominant colors, |a
cambination of the Grid layout datatype and the Dominant color descriptor, or grid-based color histogram/| a
cgmbination of the Grid layout datatype and the Scalable color (or Color structure) descriptor, even though
these alternatlve two methods show much worse performance on retrieval eff|C|ency, speed, and descnptl DN

y y
color layout and grid- based domlnant colors/grld 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 P76 Color structare

The Color Structure (CS) Descriptor (D) jointly embeds information about the color distribution within™an
age (similar to a color histogram) and, in addition, the local spatial structure of those colors. The ex{ra
spatial information makes the descriptor sensitive to certain image features to which an ordinary color
histogram is blind. The primary function of the CS D is image-to-image matching for still-image“indexing and
retrieval applications. Extraction of a CS D is defined for both rectangular images and images-that consist|of
itrarily shaped, possibly disconnected, regions.

hy is the CS D able to distinguish between images that an ordinary histogram cannet? The M bins of bgth
aCS D and an ordinary color histogram are associated to the M color cells of a quantized color space. The
sqt of image pixels whose colors lie within the m™ quantization cell quantizes to.color c,, and forms an iqo-
cqlor plane? within the image.

Structuring Element

Pixels w/in image having.color

Figure 83 - Highly structured iso-color plane.
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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
Cg D is derived. Indeed, the CS D can be viewed as a CS H restricted in the following ways:

il color space in which the CS H is accumulated,
il number of allowable bins (viz. operating points),

il method by which more compact (i.e. shorter), lower
performance, CS Histograms are generated, and

ivl scheme used to quantize bin amplitude values.

None of these restrictions is assumed to initially hold in the discussion of CS, H accumulation that follows.
Suibsequent subsections discuss each restriction. Finally the restrictions are together applied to form a 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 a CS|H
frpm an image. The term extraction, itself, is reserved to denote the entire process of fabricating a CS D frgm
i 3
an image.

p.6.1.1 CS Histogram accumulation

=

4
The CS H is identical in form to an ordinary color histogrambut differs from it semantically. Specifically, the

Cp H is a one-dimensional array of values,
CS H = hg(m), Mme{0,..., M-1},

where M is the number of bins and s is the:scale of the associated square structuring element. In the

preceding figures, s = 32. The M bins (array-eléments) of hg are associated in a bijective* manner to the (M
cqlls of a quantized color space. From now'on the subscript s will be dropped for convenience.

The process of extracting the CS D begins with accumulating a CS Histogram. Figure 85 depicts a simple

fiye-color “image” together with an 8x8 structuring element (s = 82). An eight bin histogram, h(m), who
bips are associated to colors cp,, ' me{0 ,..., 7}, is shown in tabular form to the right.

12
(¢}

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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Figure 85 - Accumulation of Color Structure Histogram.

nominal operation, the structuring element scans the image such that it visits every position in the pixel g
bject to the restriction that the element always lies entirely inside the image. At every position, each b

e CS Histogram are incremented by one. Hence the final value of h(m) is determined_(up to normalizatio
the number of positions at which the structuring element contains c,. The small*green region of color
r example, contributes a value of 80 to h(6) when the CS Histogram is fully accUmulated.

bwed as a generalization of an ordinary color histogram.

ages of larger size the spatial extent of the structuring element’is increased to reflect the probal

mples to reduce the computational load.

principle these algorithmic changes are equivalent¢to,"preceding nominal accumulation by unifor|
bsampling, both horizontally and vertically, of incoming,images of general size. The subsampling factor
en by K = 2” where

p= max{O,Llogsz ‘H - 7.5J} ,
nere W and H are the picture width and height respectively, and where |-Jis the floor operator. A value
= 0 implies “no subsampling”, i.e., nominakbehaviour.
e subsampling can be done ingplicitly (and practically) by adjusting the algorithm such that
e scaleisresettos =(8K),
e movement of the elementis restricted to the sparse grid of codrdinates, (Kx, Ky),
o the structuring element’always lies entirely within the image,

e accumulation within the structuring element is restricted to codrdinates, (Kx, Ky), where x and y 4
taken from the’integers.

bse that participate in accumulation within the structuring element. The red square shows the spatial extg
the element. Note that for K>1 the spatial extent of the structuring element is larger than the squal
'med by-the marked pixels.

270

lue is incremented if and only if the associated color is present within the element. In its(position in Figure
, four of the five image colors are present within the structuring element so the four cerresponding bins |of

bte that the (un-normalized) CS H reduces to an ordinary histogram when.s = 12. Hence the CS H may be

scale of s = 82 was determined by experiment to be optimal for imiages of approximately CIF size. For

Crease in size of color structures within the image. In addition;yaccumulation is done on a sparse grid |of

Vo examples are illustrated in Figure 86 where “x” denotes image pixels. Pixels marked with a box indicdte
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Figure 86 - (a): Structuring Element spatial extent and accumulation for K=1 (nominal‘operation).
(b): For (K=2).

Nominal operation is depicted in (a) where s = 82, where the upper left corner of the element visits everly®
pikel, 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 blagk,
and only a quarter of the pixels within the element are used in accumulation.

In| the following pseudo-code i[x][y] is the input color image, M is. the number of quantized colors as
determined by the colorQuant attribute defined in ISO/IEC 15938-3,0and A[m] is the CS Histogram to be
agcumulated. In addition, " and H are picture width and height-téspectively, and «[m] is temporary storage
for a local histogram of pixels at one location of the structuring’element. The ranges of x, y are as discussed
alove, me{0 ,..., M-1}, K is as above, and £ = 8K. The CS:Histogram accumulation step of CS Descripfor
extraction 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++) tfml = 0;
// collect local histogram>aver pixels in structuring element
Jor (yy=y; yy < y+E; yp+=K) {
for (xx=x; x0< x+E; xx+=K) {
// getquantized pixel color and update local histogram
m & quantizedColorIndex(ifxx][yy]),
tfmf++;
/
/

M Increment the color structure histogram for each color present in the structuring element
gor (m=0; m < M; m++)
if (tfm] > 0) hfm]++;

!

Thedunction 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.

© ISO/IEC 2002 — All rights reserved 271


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

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

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.’r.6.1.2 Scalable color space quantization and bin unification

This subsection defines the notions of scalable quantization and bin unification. As will be seen in the-ngxt
sybsection, they are necessary ingredients for re-sizing CS Histograms in an inter-operable way.

Alquantization of a color space is a partition of the space into cells. A partition of a space, S, dsacollectign,
{Pb;...,pn-1}, Of cells such that

o N—1
picS, pinp;j=Jfori=j, and Ui—O p;=S.

Let P = {po,-.., pm1} and Q ={qo,.-., gn-1} be two partitions of S where M > N. P and Q are said to be scalahle
if the following conditions hold:
Foreachn, thereisaJ, ={n;,...,n, } suchthatq, = Upm,
med, (1)
Jind =3 for i=j.

The first condition states that every cell in Q is covered by some collection of cells from P. The second
cqndition guarantees that the covering for q; does not overlap giwhen i # j.

Sc¢alable quantization is illustrated in Figure 87. Shown in.(a) is an arbitrary 16-cell partition of an abstrgct
space. In (b) the space is re-quantized more coarsely into, 8-cells in a way that is non-scalable with respect|to
(al). A scalable 8-cell partition is shown in (c) from which the index subsets, J,, are easily seen. For instante
the cell with index 3 in (c) is (precisely) covered by-the cells from (a) whose indices form the index set J{ =
{1 2, 3, 11}.

Flgure 87 - Non-scalable and scalable partitions (quantizations) of an abstract space. (a): Partition pf
space into 16 cells. (b): 8-cell partition of same space that is non-scalable w.r.t. (a). (c): Scalable
partition of space into 8 cells.

Ohe-way to obtain an N-bin CS H is to accumulate an M-bin CS H from an image quantized to M > N coldrs
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,

272 © ISO/IEC 2002 — All rights reserved


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

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

suppose a 16-bin histogram, 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
fofmer relation. To avoid the problem it is necessary to clip to unity those values of h™ that exceed it.

Suich clipping possesses the foIIowinNg attractive property. Suppose L > M > N are the sizes of:three
ngrmalized histograms, hL, hM, and h”. And suppose two stages of clipped re-sizing, (hL >p" éhN), are
uged to obtain h" from h. This yields the same result as having obtained h", in a single clipped re-sizihg
stbp, from h". This behaviour will be useful later in the discussion.

4p.6.1.3 Inter-operability and histogram re-sizing

Suippose for the moment that Color Histograms (either ordinary or CS) are considered.as image descriptofs.
In|retrieval applications it may be the case that a query descriptor presented to a femote search engine has
a |length, in terms of number of bins, which differs from the descriptors in theldatabase. The sizes myst
sgmehow be equalized to compute the similarity between query and database.descriptors.

Now a length 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, celors, 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 same_histogram as long as the scalability condition
met by the color space quantizations.

S

The CS H (and, hence, the CS D) does not enjoy this.property because the color quantization of an image
affects its color structure. For example, suppose an image contains two unstructured iso-color planes whoge
cqlors, c; and ¢;, are in close enough proximity in th&'color space that they merge into a single iso-color plape
under a coarser color space quantization. Suppose, further, that a significant portion of the pixels in the|c;
plane are in close spatial proximity (relative to the scale of the structuring element) to those of the ¢; plane.
Then the merged plane, after coarsely re-quantizing the color space, will have greater structure than each [of
the individual planes. As a result, a CS_Histogram obtained from an image by one scheme will, in genergl,
lepd to different retrieval results than a'CS H from the same image by the other scheme. In other words the
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