INTERNATIONAL ISO/IEC
STANDARD 15938-5

First edition
2003-05-15

AMENDMENT 1
2004-07-01

Information technology — Multimedia
content description interface —

Part 5:
Multimedia description schemes

AMENDMENT: Multimedia description
schemes extensions

Technologies+de l'information — Interface de description du contenu
multimédia —

Partie 5: Schémas de description multimédia
AMENDEMENT 1: Extensions de schémas de description multiméglia

Reference number
ISO/IEC 15938-5:2003/Amd.1:2004(E)

= . © ISO/IEC 2004



https://iecnorm.com/api/?name=cad4970f4cc8a6a37fec7509271c2167

ISO/IEC 15938-5:2003/Amd.1:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In

TR PRPTR bl et PRI ’ . s o PREEP-Y PSRt ol : bk
the u MACTYy TVCTIUUTdt a PTODICTIT TTCIatnTy tU TUIS TOUTU, PicdsT TTHTUNTTUHIT UCTTU dl oClITLAlIdl dl T aUUTTss YIVETT UTITUW.

© ISOHEE2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=cad4970f4cc8a6a37fec7509271c2167

ISO/IEC 15938-5:2003/Amd.1:2004(E)

Foreword

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

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

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

The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publicatipn as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or’all-such patent rights.

Amendment 1 to ISO/IEC 15938-5:2003 was prepared by.Joint Technical Committee ISO/IEC JTC 1,
Information technology, Subcommittee SC 29, Coding of~audio, picture, multimedia and hypermedia
information.
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Information technology — Multimedia content description
interface —

Part 5:
Multimedia description schemes

AMENDMENT 1: Multimedia description schemes extensions

Except where noted otherwise, add the content of the following subclauses at the_énd of the corresponding
subclauses of ISO/IEC 15938-5:2003.

4.2.1 Introduction

Thjs subclause also specifies extensions of two tools defined in ISO/IEC 15938-5. The AudioDTypgq and
AudioDSType are extended by providing each with an optional attribute that denotes which audio channels are
used in computing the values of the Audio D and Audio DS, respectively. The convention of handling multi-
channel signals (e.g. 5.1 surround format) is given in more details- inASO/IEC 15938-4.

In 4.2.2 Base types syntax, replace the syntax definition of Audio D and Audio DS with the following defipition,
which adds new attributes:

<|'-— HEHAHFEHHEFER AR R >
<['-- Definition of MPEG-7 Base types (4.2) -——>
NI i i i
<['-- Definition of Audio D (AMD/1) -->
<fomplexType name="AudioDType" abstract="true">
<complexContent>
<extension base="mpeg7:DType">
<attribute name=NChannels" type="mpeg7:integerVector" use="optional"/>
</extension>
</complexContent>
<[/complexType>
<['-- Definitden of Audio DS (AMD/1) -->
<komplexType name="AudioDSType" abstract="true">
<complexContent>
<extension base="mpeg7:DSType">
<attribute name="channels" type="mpeg7:integerVector" use="optional"/>
</extension>
</complexContent>
</complexType>

In 4.2.3 Base types semantics, replace the semantics definition of Audio D and Audio DS with the following
definition, which adds new attributes:

Semantics of the AudioDType:

© ISO/IEC 2004 — All rights reserved 1
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Name Definition

AudioDType Describes audio features of multimedia content (abstract). AudioDType extends DType and
provides a base abstract type for audio Descriptors.

channels Indicates which audio channels are used for computing the value of the Audio D (optional).
The channels descriptor applies for a multi-channel audio signal. If a value for channels is
not given, it is assumed by default that all audio channels are used to compute the value of the
Audio D. Theé channels atribute IS Speciiied as an integervector that lists the relevgnt
audio channel numbers used for computing the Audio D.

Semantics of the AudioDSType:

Name Definition

AudioDSType Describes audio concepts and audio features of multimedia content-(abstract). AudioDSType
extends DType and provides a base abstract type for audio Descfiption Schemes.

champnels Indicates which audio channels are used for computing the 'value of the Audio DS (optiongl).
The channels descriptor applies for a multi-channel atdio signal. If a value for channels|is
not given, it is assumed by default that all audio chanfels are used to compute the value of the
Audio DS. The channels attribute is specified as\an integervector that lists the relevgnt
audio channel numbers used for computing the Zugfo Ds.

Add the following subclause 4.2.4 after 4.2.3.

4.2.4| Base types examples

The following example shows the use of AudioDType and the channels attribute in describing features of a
segment of audio using AudioWavefoxn D (defined in ISO/IEC 15398-4). The example shows that aufdio
channels 1, 2, and 3 are used for computing the first instance of the AudioWaveform D, audio channels 3 angd 4
are uged for computing the second.instance of the AudioWaveform D, and audio channel 6 is used for computjing
the final instance of the AudiowWaveform D.

<Mpeg7>
!-— MDS AMD/1l-Example -->
Description(xsi:type="ContentEntityType">
<MultimediaContent xsi:type="AudioType">
<Audio>
<!--is of AudioSegmentType-—->
<MediaInformation>
<MediaProfile>
<MediaFormat>
<Content hrer="urn:mpeg:mpeg/:cs:ContentCs5:200L:1">
<!-- FileFormatCS Part5 S. 663-->
<Name>Audio</Name>
</Content>
<AudioCoding>
<Presentation
href="urn:mpeg:mpeg7:cs:AudioPresentationCS:2001">
<!-- AudioPresentationCS Part5 S. 662-->
<Name>surround</Name>
</Presentation>

2 © ISO/IEC 2004 — All rights reserved
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</AudioCoding>
</MediaFormat>

</MediaProfile>
</MediaInformation>
<TextAnnotation>

<FreeTextAnnotation>

Description for Surround Sound channels:

1 = center (C), 2= left (L), 3 = right (R), 4 = left surround

5 = right nrround (RS) . 6 low 'Fr@qm@hr*j oeffect (TLEFE)

(LS),

</FreeTextAnnotation>
</TextAnnotation>
<AudioDescriptor xsi:type="AudioWaveformType" channels="1 2 3"&
<SeriesOfScalar totalNumOfSamples="4">
<Mean>2.14 0.59 -2.65 0.58</Mean>
</SeriesOfScalar>
</AudioDescriptor>
<AudioDescriptor xsi:type="AudioWaveformType" channelss"4 5">
<SeriesOfScalar totalNumOfSamples="4">
<Mean>1.15 0.63 -2.44 1.93</Mean>
</SeriesOfScalar>
</AudioDescriptor>
<AudioDescriptor xsi:type="AudioWaveformType'~channels="6">
<SeriesOfScalar totalNumOfSamples="4">
<Mean>3.14 1.01 -1.35 1.23</Mean>
</SeriesOfScalar>
</AudioDescriptor>
</Audio>
</MultimediaContent>
</Description>
<)/Mpeg7>

In #.4.5.1 Introduction, replace the content with the following sentence.

Thjs subclause specifies tools for describing different multimedia content entities. The different multimedia cgntent
enfity tools correspond to the different types of multimedia content: image, video, audio, AV data, mixed multifedia

content, signals, ink content, edited video, linguistic content, and text content.

4.4.5.2 Multimedia content entity description tools syntax

S R i A
<|'-- Definition of Multimedia content entity description tools (4.4.5) -——>
NIEEIE SIS ET e s Ea TS LT ETEETEEEEEEEEEEEEEEEEEEEEEE TR b
<|'!-- Definitilon of Linguistic Content Entity (AMD/1) -->
<complexTypesname="LinguisticType">
<compleXLontent>
<extension base="mpeg7:MultimediaContentType">
<Sequence>
<element name="Linguistic" type="mpeg7:LinguisticDocumentType"/>
</sequence>
</extension>
</complexContent>
</complexType>
<!-- Definition of Text Content Entity (AMD/1) -->
<complexType name="TextType">
<complexContent>
<extension base="mpeg7:MultimediaContentType">
<sequence>
<element name="Text" type="mpeg7:TextSegmentType"/>

© ISO/IEC 2004 — All rights reserved
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</sequence>
</extension>
</complexContent>
</complexType>

4.4.5.3 Multimedia content entity description tools semantics

Semantics-of- the 1+

B

Name Definition

LinguisticType Multimedia content entity for describing linguistic content. Linguistic content ‘is textupl,
spoken, visually written, and other information that is regarded as natural-languape
expressions or utterances. LinguisticType extends MultimediaContentType.

Linguistic Describes the linguistic content. The linguistic content may correspond to a full linguistic
document or a segment. Linguistic is of type LinguisticDeocumentType, which|is
defined in 7.11.

Semantics of the TextType:

Name Déefinition

TextType Multimedia content entity for describing textual information. The element Text

describes 1-D data stream representing characters of textual informatign.
TextType extends MultimediaContentType.

Texf Describes the textual\information. Text is of type TextSegmentType.

4.4.5/4 Multimedia content entity description tools examples

The following example shows the useef the multimedia content entity LinguisticType for describing linguistic
contgnt. The example describes the:linguistic annotation of the sentence: “Tom visited his mother.”

<Mpeg7>
<[!-- MDS AMD/1 Example -->
<Description x§i)‘type="ContentEntityType">
<MultimedidContent xsi:type="LinguisticType">
<Lingudistic>
<Pdragraph>
<Sentence>
<Phrase id="Tom">Tom </Phrase>
visited
<Phrase><Phrase equal="Tom">his </Phrase>mother </Phrase>.
</Sentence>
</Paragraph>
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>

The following example shows the use of the multimedia content entity TextType for describing a textual document
corresponding to a movie review.

4 © ISO/IEC 2004 — All rights reserved
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<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="TextType">
<Text>
<MediaLocator xsi:type="StreamLocatorType">
<MediaUri>file://review.txt</MediaUri>
<StreamSection unit="byte" start="0" length="100"/>
Medial.ocator
<TextAnnotation>
<FreeTextAnnotation>Movie review</FreeTextAnnotation>
</TextAnnotation>
</Text>
</MultimediaContent>
</Description>
<|/Mpeg7>

6.3.1 Introduction

Thjs subclause also defines a stream locator.

Aad the following subclause 6.5.7 after subclause 6.5.6.

6.5.7 StreamLocator datatype

6.3.7.1 Introduction

The streamLocator describes the location of data within a stream.

6.5.7.2 StreamLocator datatype syntax

SR R i i e
<['-- Definition of StreamLogc@tor datatype (6.5.7) -->
SR i o
<|'!-- Definition of Streamliocator datatype (AMD/1) -->
<complexType name="StreamLocatorType">
<complexContent>
<extension base=Umpeg7:MedialocatorType">
<sequence>
<element~ndme="StreamSection" type="mpeg7:StreamSectionType"/>
</sequence>
</exten&ion>
</compléx€ontent>

<} compléxType>

6.5.7.3 StreamlLocator datatype semantics

Semantics of the StreamLocatorType:

Name Definition

StreamLocatorType Specifies the location of a data stream such as data representing textual
information. Localization within a data stream can be specified using the
StreamSection element.

© ISO/IEC 2004 — All rights reserved 5
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Name Definition

StreamSection Specifies the localization of a section within a given data stream using a
number of units to specify the start and length. If only the start is specified,
the segment is "open-ended", i.e., the end of the section corresponds to the
end of the located media data. Units can be for instance characters or bytes

Replace 7.4.2.1, 7.4.2 2 and 7.4.2 3 with the following

7.4.2]1 Introduction

The BubjectClassificationScheme DS allows encoding of standard thesauri and classification.'schemes
such [as Library of Congress Thesaurus of Graphical Material (TGM)-I and Library of Congress Subjéect Headings
(LCSH). The SubjectClassificationScheme DS generically accommodate more complex: thesauri gnd
class|fication schemes than those supported by the Classification Scheme DS defined in\[SO/IEC 15938-

T

The [SubjectClassificationScheme DS extends the ClassificationSchemeBaseType DS. The
SubijlectClassificationScheme DS includes attributes defined in the ClassifieatY¥onScheme DS, but gso
furthgr accommodates notes and subdivisions, which cannot be encoded using the ¢lassificationScheme DS.
In orfler to accommodate subdivisions, the SubjectClassificationScheme)DS defines a subdelim fag
definition. The subdelim tag is used to allow subdivision of defined termsiby providing additional terms that
subdivide those concepts. For example, in TGM | subdivisions are preceded by two tag characters and the [ag
chardcter is often used to join terms in a description that subdivide the main’term (e.g., Gambling--United Statgs--
191041920). In order to accommodate the use of subdivisions, a medification of the resolution procedure [for
contrplled terms and classification schemes is proposed in order to @llow the addition of subdivision terms to any
contrplled term.

7.4.2]2 ClassificationScheme DS syntax

The fpllowing defines the syntax of the SubjectClassifitationScheme DS:

D= HHHHHAH AR AR R A A R R R A R R A R R >

!-— Definition of SubjectClassificationScheme DS (7.4.2) -——>
Vo= HHHHH A A S >
!-- Definition of SubjectClassificationScheme DS ==
complexType name="SubjectClassificationScheme Type">
<complexContent>
<extension base=!lmpeg7:ClassificationSchemeBaseType">
<sequence>

<element name="Term" type="mpeg7:SubjectTermDefinitionType"
maxOccurs="unbounded" />
</seglience>
<attribute name="subdelim" type="NMTOKEN" use="optional" default="--"/
</extension>
</complexContent>
/comp LexType>

7.4.2)3\ ClassificationScheme DS semantics

Semantics of the SubjectClassificationScheme Type

Name Definition

SubjectClassificationScheme Type Describes a set of subject terms along with their meaning,
relations, notes and subdivisions.
SubjectClassificationScheme Type extends

ClassificationSchemeBaseType.

6 © ISO/IEC 2004 — All rights reserved
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Name Definition

Term Describes a term in the subject classification scheme. The
termID for each term shall be unique within the classification
scheme.

subdelim Describes a tag to be used in the subject classification

scheme for subdividing subjects. The tag must not be a

cubctrina Af oy Af tha tarmc \aithin tha Alacoifinatinn

o ceha
STt G- OTarty - S trhetCrovv it trie-Crasstieator—stre

ne.

Aad the following subclause 7.4.2.5.3 after subclause 7.4.2.5.2.
7.4.2.5.3 SubjectClassificationScheme DS examples
7.4.2.5.3.1 Example 1
The following example shows the encoding of an excerpt of Library of Congress Thesaurus of Graphical Material
(TGM)-I using the proposed SubjectClassificationScheme DS. Notice-that the subdivisions and nofes of
TGM, which could not be adequately expressed using the ClassificationScheme DS defined in ISQ/IEC
15Pp38-5 can now be expressed with the SubjectClassificationScherhe~ DS.
Cpmmittees —-—-[nationality]--[country or state]--fclty]
Public Note Body of persons appointed for a spedial function.
Broader Term Organizations
Related Term Delegations
Governmental investigations
Juries
The following describes the TGM-I excerpt using SubjectClassificationScheme DS:
<Mpeg7>
<Description xsi:type="ClassificationSchemeDescriptionType">
<ClassificationSchemeBase xsi:type="SubjectClassificationScheme Type"
uri="urn:example{DGMI" subdelim="--">
<Term termID="Committees">
<Name>Committees</Name>
<Subdivighion>--[nationality]--[country or state]--[city]</Subdivisign>
<Note, type="PN">
Body of persons appointed for a special function.
</ Nete>
<Term termID="Organizations" relation="BT">
<Name>Organizations</Name>
</Term>
<Term termID="Delegations" relation="RT">
<Name>Delegations</Name>
</Term>
Term termlD="0Organizations. relation="RI"
<Name>Organizations</Name>
</Term>
<Term termID="Juries" relation="RT">
<Name>Juries</Name>
</Term>
</Term>
</ClassificationSchemeBase>
</Description>
</Mpeg7>
© ISO/IEC 2004 — All rights reserved 7
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7.4.2.5.3.2 Example 2

The following example shows the encoding of an excerpt of Library of Congress Thesaurus of Graphical Material
(TGM)-I using the proposed SubjectClassificationScheme DS. In this example, the types of notes and
relationships are  described using externally  defined classification schemes, ie., using
urn:example:TGMI:Notes and urn:example:TGMI:Relations, respectively. This demonstrates the
capability of the SubjectClassificationScheme DS to be generalized to accommodate other schemes for
defining notes and relations between subjects and terms.

Diners (Restaurants)

——[fcountry or state]l--[city]
Publlic Note Includes activities and structures.
Bropder Term Restaurants

The fpllowing describes the TGM-I excerpt using SubjectClassificationScheme DS:

<Mpreg7>
Description xsi:type="ClassificationSchemeDescriptionType "™
<ClassificationSchemeBase xsi:type="SubjectClassificationScheme Type"
uri="urn:example:TGMI" subdelim="--">
<Term termID="Diners Restaurants">
<Name>Diners (Restaurants)</Name>
<Subdivision>--[country or state]--[city)</Subdivision>
<Note type="urn:example:TGMI:Notes:PN">
Includes activities and structures.
</Note>
<Term termID="Restaurants" relatfionh="urn:example:TGMI:Relations:BT">
<Name>Restaurants</Name>
</Term>
</Term>
</ClassificationSchemeBase>
/Description>
</Mpeg7>

7.4.2/5.3.3 Example 3

The following example shows the;encoding of an excerpt of Library of Congress Subject Headings using the
propgsed SubjectClassifiationScheme DS

Conlstruction Equipment (Indirect) (TH900)

sa Boring maghinery

Building-Teols and implements

Scrapefss (Earthmoving machinery)

x Builder/s{plant

Gonstruetion Industry-Equipment and supplies
xx Building

Buidding-Tools and implements

T CTTTIT -y
- Brakes (TH900)
- Drawing
See Construction equipment-Drawings
- Drawings
x Construction equipment-Drawing
xx Mechanical drawing
= Trade and manufacture (Indirect)
Construction equipment operators
see Construction machinery operators

8 © ISO/IEC 2004 — All rights reserved
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Construction hinges (Concrete)
see Concrete construction-Hinges

Construction Industry (Indirect)
Here are entered works dealing with..
sa Building
Building materials industry
x Building industry
Ruilding
Example under reference from Industries
Note under Building

- Accidents
see Building-Accidents
(double) - Legal status, laws, etc. (Indirect)

- Energy conservation (TJ163.5C65)
Note under Energy Conservation

Th following describes the LCSH excerpt using SubjectClassificationSchenie)DS:

A

Mpeg7>
<Description xsi:type="ClassificationSchemeDescriptignType">
<ClassificationSchemeBase xsi:type="SubjectClagsificationScheme Type"
uri="urn:example:TGMI">
<Term termID="Construction Equipment">
<Name>Construction Equipment</Namep>
<Note type="code">Indirect</Note>
<Note type="scope">TH900</Note>
<Term relation="sa">
<Name>Boring machinery</Name>
</Term>
<Term relation="sa">
<Name>Building-Tools ‘and implements</Name>
</Term>
<Term relation="sai>
<Name>Scrapex§) (Earthmoving machinery) </Name>
</Term>
<Term relatieh="x">
<Name>Bui-lder’s plant</Name>
</Term>
<Term relation="x">
<Name>Construction Industry-Equipment and supplies</Name>
</Fexm>
{Tefm relation="xx">
<Name>Building</Name>
</Term>
<Term relation="xx">
<Name>Building-Tools and implements</Name>
</Term>
<Term relation="xx">
<Name>Machinery</Name>
</Term>
<Term relation="-">
<Name>Brakes</Name>
<Note type="scope">TH900</Note>
</Term>
<Term relation="-">
<Name>Drawing</Name>
<Term relation="see">
<Name>Construction equipment-Drawings</Name>

© ISO/IEC 2004 — All rights reserved 9
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</Term>
<Term relation="-">
<Name>Drawings</Name>
<Term relation="x">
<Name>Construction equipment-Drawing</Name>
</Term>
<Term relation="xx">
<Name>Mechanical drawing</Name>
Term
</Term>
<Term relation="see">
<Name>Trade and manufacture</Name>
<Note type="code">Indirect</Note>
</Term>
<Term relation="-">
<Name>Construction equipment operators</Name>
<Term relation="see">
<Name>Construction machinery operators</Names>
</Term>
</Term>
<Term relation="-">
<Name>Construction hinges (Concrete)</Name>
<Term relation="see">
<Name>Concrete construction-Hipges</Name>
</Term>
</Term>
</Term>
</Term>
<Term termID="Construction Industry’>
<Name>Construction Industry</Name>
<Note type="code">Indirect</Note>
<Note type="note">Here are.entered works dealing with ...</Note>
<Term relation="sa">
<Name>Building</Name*
</Term>
<Term relation="sa'">
<Name>Building\materials industry</Name>
</Term>
<Term relatiQn="x">
<Name>Building industry</Name>
</Term>
<Term relation="xx">
<Name>Building</Name>
</ Texrm>
<Note type="note">Example under reference from Industries</Note>
“Note type="note">Note under Building</Note>
<Term relation="-">
<Name>Accidents</Name>
<Term relation="see">
<Name>Building-Accidents</Name>

</Term>
<Term relation="--">
<Name>Legal status, laws, etc.</Name>
<Note type="code">Indirect</Note>
</Term>
<Term relation="-">
<Name>Energy conservation</Name>
<Note type="scope">TJ163.5C65</Note>
<Note type="note">under Energy Conservation</Note>
</Term>

10 © ISO/IEC 2004 — All rights reserved
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</Term>
</ClassificationSchemeBase>
</Description>
</Mpeg7>

7.4.2.5.3.4 Example 4

The following encoding corresponds to a section of the TGM | classification scheme. As shown, some of the

terms

haye nationality, country or state, city subdivisions and/or notes. Note that the Health & welfare term contains only
a ¢ataloguer’s note, and that the History term appears as a main term and also as a subdivision. (n"TIGM |

subdivisions are optional and are included in the appendix. The —[nationality]--[country or state}*[City]

facet

(eample 1, example 5) indicates that the term may be subdivided according to the facet. For example,'Committees

(efample 1) may be subdivided by all three facets, whereas Children & safety (below) should not bé)subdivide
terms may be chronologically subdivided, but the way the subdivision is made is not stipulated by TGM I. F
only some terms can have certain subdivisions. These subdivisions are optional and are included in the app
of TGM I. For example, topical subdivisions are explicitly stated in the appendix- a list of suitable subdivisi
prgvided for names of ethnic, racial, and regional groups, and for a specific list of classes\of persons. It shoul
be[ noted that some of the terms (e.g., proper names for these groups) are not explicitly in TGM I, but
obtained from LOC SH.

d. All
nally,
endix
DNS IS
i also
ather

Children & safety
Related Term Children
Safety

Y

-H clubs

- [country or state]--[city]

ublic Note Includes activities and structures.

btalogers Note Double index under ORGANIZATIONS' FACILITIES (or NTs) for images
hat focus on facilities.

sed For Four-H clubs

roader Term Clubs

Youth organizatiéns

Related Term Children

Farmers' groups

ot Qd

i

palth & welfare
btalogers Note Used only*as a subdivision with names of ethnic, racial, and
cgional groups, and withie¢lasses of persons (Appendix A).

5 Q

History
- [country or statel]==[city]
Public Note For the subject of history in general and the activities of
hfi storians. Sedrc¢h also under the subdivision --HISTORY used with names of ethni
rpcial, and regional groups, and with classes of persons (Appendix A).
Chtalogers . Nete Prefer the subdivision.
Related Tekm Centennial celebrations

Civilization

Firsts

Historians

Time capsules

--History

Public Note For the subject of a group’s development over a span of time.
Search also under the corresponding thesaurus term HISTORY.

Catalogers Note Used in a note under the corresponding thesaurus term HISTORY

The following describes the TGM | excerpt using SubjectClassificationScheme DS:

© ISO/IEC 2004 — All rights reserved
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<Mpeg7>

<Description xsi:type="ClassificationSchemeDescriptionType">
<ClassificationSchemeBase xsi:type="SubjectClassificationScheme Type"
uri="urn:example:TGMI" subdelim="--">
<Term termID="Children and safety">
<Name>Children &amp; safety</Name>
<Term termID="Children" relation="urn:example:TGMI:Relations:RT">
<Name>Children</Name>
Term
<Term termID="Safety" relation="urn:example:TGMI:Relations:RT">
<Name>Safety</Name>
</Term>
</Term>
<Term termID="4-H clubs">
<Name>4-H clubs</Name>
<Subdivision>--[country or state]--[city]</Subdivision>
<Note type="urn:example:TGMI:Notes:PN">
Includes activities and structures.
</Note>
<Note type="urn:example:TGMI:Notes:CN">
Double index under ORGANIZATIONS' FACILITIES for NTs) for images
that focus on facilities.
</Note>
<Term termID="Four-H clubs" relation="urm:example:TGMI:Relations:UF">
<Name>Four-H clubs</Name>
</Term>
<Term termID="Clubs" relation="urn:eXample:TGMI:Relations:BT">
<Name>Clubs</Name>
</Term>
<Term termID="Youth Organizatiops"
relation="urn:example:TGM¥:Relations:BT">
<Name>Youth Organizations</Name>
</Term>
<Term termID="Children~¥elation="urn:example:TGMI:Relations:RT">
<Name>Children</Name>
</Term>
<Term termID="Farmers groups"
relation="unpn:example:TGMI:Relations:RT">
<Name>Farmers’ groups</Name>
</Term>
</Term>
<Term termID="Health and welfare">
<NameXHealth &amp; welfare</Name>
<Note/type="urn:example:TGMI:Notes:CN">
Used only as a subdivision with names of ethnic, racial, and
regional groups, and with classes of persons (Appendix A). </Note>
<ATLerm>
<FPerm termID="History">
<Name>History</Name>
<Subdivision>--[country or state]--[city]</Subdivision>

Aot = 1] 1 OONT o AT ot DALl
O T CYL |3 =y TP TC e TOMTL « NOCT S o L 1V

For the subject of history in general and the activities of
historians. Search also under the subdivision --HISTORY used with
names of ethnic, racial, and regional groups, and with classes of
persons (Appendix A).

</Note>

<Note type="urn:example:TGMI:Notes:CN">
Prefer the subdivision.

</Note>

<Term termID="Centennial celebrations"
relation="urn:example:TGMI:Relations:RT">

12
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<Name>Centennial celebrations</Name>

</Term>

<Term termID="Civilization" relation="urn:example:TGMI:Relations:RT">
<Name>Civilization</Name>

</Term>

<Term termID="Firsts" relation="urn:example:TGMI:Relations:RT">
<Name>Firsts</Name>

</Term>

Term termTD="Historiang" relation="nrn-oxample-TCGMT-Relationg-RT"
<Name>Historians</Name>

</Term>

<Term termID="Time capsules" relation="urn:example:TGMI:Relations:RT">
<Name>Time capsules</Name>
</Term>
</Term>
</ClassificationSchemeBase>
</Description>
Mpeg7>

A

7.4.2.5.3.5 Example 5

The following example illustrates the use of a term defined using the SubjectClassificationScheme DS. In
this example, the term is defined to allow subdivision. The instance jof the term in the description indudes
subdivisions. The resolution of the term requires that only the corelérm (part prior to subdelim tag) is resolved.
The part following the initial subdelim tag describes the subdivisiohy\which is not resolved using the classifi¢ation
sclheme.

Cdnsider the following definition of a subject classification seheme, which allows subdivision in the term “Rajlroad
dining cars” by [nationality], [country or state] and [city]. /he subdelim tag is defined as “--*.

<Mpeg7>
<Description xsi:type="ClassificationSchemeDescriptionType">
<ClassificationSchemeBase xs¥:type="SubjectClassificationScheme Type"
uri="urn:example:TGMI" ‘subdelim="--">
<Term termID="Railroad‘dining cars">
<Name>Railroad dining cars</Name>
<Subdivision>fnationality]--[country or state]--[city]</Subdivision
<Note type=|PN">
For imdges that focus on the exterior or interior of dining cars
</Note>
<Term termID="Diners Railroad cars" relation="UF">
<Name>Diners (Railroad cars)</Name>
</Term>
<Term termID="Dining cars" relation="UF">
<Name>Dining cars</Name>
</Term>
<Term termID="Railroad passenger cars" relation="BT">
<Name>Railroad passenger cars</Name>
</Term>
Teorm formTﬁ:"F:f-ihr;f and rq-r-irﬂz-inr;r" relation="RpT"
<Name>Eating &amp; drinking</Name>
</Term>
</Term>
</ClassificationSchemeBase>
</Description>
</Mpeg7>
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The following example shows the use of the term “Railroad dining cars” in describing the cataloging of an
image. The term is referenced as follows: “urn:example:TGMI:Railroad dining cars--American--
New York--New York”.  Since the definition of the SubjectClassificationScheme DS defines the

subdelim tag “--“, the term is referenced in urn:example:TGMI as “urn:example:TGMI:Diners”, whereas
the subdivision is described as “~-American--New York--New York”.

<Mpeg7>
<Description xsi:type="ContentEntityType">
MuttimediaContent—ssittype=""TmageTypel
<Image>
<MediaLocator>
<MediaUri>image.jpg</MediaUri>
</MediaLocator>
<TextAnnotation>

<StructuredAnnotation>
<Where href="urn:example:TGMI:Railroad dining carssvAmerican--
New| York—--New York"/>
</StructuredAnnotation>
</TextAnnotation>
</Image>
</MultimediaContent>

/Description>
</Mpeg7>

7.4.3]1 Introduction

This [subclause also defines the SubjectTermDefinitiona\ DS, which is used in defining terms in the
SubijlectClassificationScheme DS.

7.4.3]2 TermDefinition DS syntax

The fpllowing defines the syntax of the SubjectTermPefinitionType:

Vo= #HHHH A R R >
!-— Definition of SubjectTermDefinition DS (7.4.3) -——>
R 0
!-— Definition of SubjecgTermDefinition DS -->
complexType name="SubjectTermDefinitionType">
<complexContent>
<extension bdse="mpeg7:TermDefinitionBaseType">
<choice minOccurs="0" maxOccurs="unbounded">
<edement name="Classification" type="mpeg7:TextualType"
minOccurs="0" maxOccurs="unbounded" />
delement name="Subdivision" type="mpeg7:TextualType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="Note" minOccurs="0" maxOccurs="unbounded">

<complexType>
<complexContent>
<extension base="mpeg7:TextualType">
attributao m:nma—"flr\a"
type="mpeg7:termNoteQualifierType"
use="optional" default="PN"/>
</extension>
</complexContent>
</complexType>
</element>
<element name="Term" minOccurs="0" maxOccurs="unbounded">
<complexType>
<complexContent>

<extension base="mpeg7:SubjectTermDefinitionType">
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<attribute name="relation"
type="mpeg7:termRelationQualifierType"
use="optional" default="NT"/>
</extension>
</complexContent>
</complexType>
</element>
</choice>
extension

</complexType>

</complexContent>

Th

e following defines the syntax of the termNoteQualifierType:

<!-- Definition of termNoteQualifier datatype -->
<simpleType name="termNoteQualifierType">
<union>
<simpleType>

</simpleType>

<restriction base="NMTOKEN">
<enumeration value="PN"/>
<enumeration value="CN"/>
<enumeration value="HN"/>
<enumeration value="scope"/>
<enumeration value="code"/>
</restriction>
</simpleType>
<simpleType>
<restriction base="mpeg7:termReferenceType" />
</simpleType>
</union>

7.4.3.3 TermDefinition DS semantics

Semantics of the SubjectTermDefinitionType:

Name Definition

SybjectTermDefinitionDype Describes a term definition in a subject classification scheme.
SubjectTermDefinitionType extends
TermDefinitionBaseType.

Classification Describes a classification for the subject or term (optional).

Stbdivision Describes the subdivision of the subject or term (optional).

Ngte Describes a note for the subject or term (optional).

tpes lndicatesthetype-of the-note—The defaultvalue-is "ri (public-Aote).
Other values that are datatype-valid with respect to
mpeg7:termReferenceType are reserved.

Term Describes a related subject or term (optional).

relation Indicates the type of the relation between the containing term and

the containing term. The default value is "NT" (narrower term). Other
values that are datatype-valid with respect to
mpeg7:termReferenceType are reserved.

© ISO/IEC 2004 — All rights reserved 15
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Semantics of the termNoteQualifierType:

Name Definition
termNoteQualifierType Indicates a type of note.
PN Public note.

CN Catafoguer s note:

HN Historical note.

scope Scope of term.

cod¢ Code for term.

The fpllowing defines the SubjectsRelationsClassificationScheme:

<Mpeg7>
Description xsi:type="ClassificationSchemeDescriptienType">
<ClassificationScheme uri="urn:mpeg:mpeg7:cs:SubjectRelationsCS:2002">
<Term termID="sa">
<Name xml:lang="en">sa</Name>
<Definition xml:lang="en">Term is used, usually narrower or related.
</Definition>
</Term>
<Term termID="x">
<Name xml:lang="en">x</Name>
<Definition xml:lang="en">Term is not used.</Definition>
</Term>
<Term termID="xx">
<Name xml:lang="en">xx¥</Name>
<Definition xml:lapg="en">Term is used, usually broader or related.

</Definition>
</Term>
<Term termID="-">

<Name xml:lang="en">-</Name>
<Definiti@n xml:lang="en">Subdivision.</Definition>
</Term>
<Term texmiD="--">
<Name~/xml:lang="en">--</Name>
<Definition xml:lang="en">Subdivision.</Definition>
</BSrm>
<Ferm termID="see">
<Name xml:lang="en">see</Name>
<Definition xml:lang="en">See term.</Definition>
</Term>
CtassTficationschems
</Description>
</Mpeg7>
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In 7.7.3.2 Relation DS syntax, replace the syntax definition of Relation DS with the following, which extends the
types of three attributes:

Vo= H4#44H4HH4HHHHHHFHHHHRHH S AR HH A AR H SR HS RS ESHEE ——>

<!-- Definition of Relation DS (7.7.3) -=>

Vo= H4#44H4HH4HHFHHHFHHHHRHHF AR HH A AR H SR A H RS AR ERHEE ——>

<complexType name="RelationTyoo!

<complexContent>
<extension base="mpeg7:DSType">
<attribute name="type" type="mpeg7:termReferencelListType" use="optiohal™/>
<attribute name="source" type="mpeg7:termReferencelListType" use="optional"|/>
<attribute name="target" type="mpeg7:termReferencelListType" use="optional"|/>
<attribute name="directed" type="boolean"
use="optional" default="true"/>
<attribute name="strength" type="mpeg7:zeroToOneType"
use="optional" default="1.0"/>
</extension>
</complexContent>
<[/complexType>
<pimpleType name="termReferencelListType">
<list itemType="mpeg7:termReferenceType"/>

<[/simpleType>

In f.7.3.3 Relation DS semantics, replace the semantics definjtion-of Relation DS with the following:

Name Definition

RglationType Describes a relation among DS instances and controlled terms. The arguments of
a relation areCecategorized into the source (first) and the target (segond)
arguments. Both the source and target arguments for a relation are order¢d. A
relation may have a variable number of arguments in each of the source ang the
target.

type Identifies the relation type by a list of controlled terms in some classification

] schemes. The default interpretation of this list is the sequential composition qgf the
binary relations represented by the controlled terms. Non-default interpretations
should be stipulated in the definitions of individual controlled terms.

sdurce Refers to the DS instances and/or controlled terms that are the squrce
argument(s) of the relation. The items contained in this attribute are ordergd so
that the first one identifies the first source argument, the second one the seccond
argument, and so on.

t4rget Refers to the DS instances and/or controlled terms that are the target argument(s)
of the relation. The items contained in this attribute are ordered so that thg first
one identifies the first target argument, the second one the second argument| and
SO on.

R ENT Indicates that the relation is directed (optional). That is, the arguments of the
refation are distnguished as source and target argumentis. For undirected
relations no such distinction is made. The default value is true.

strength Indicates the strength of the relationship on a scale from [0,1], where one is the

fuzzy graphs. The default value is one.

strongest value and zero the weakest (optional). This can be used to represent

termReferencelListType  Specifies a sequence of controlled-term references.

termReferenceType Specifies a term reference. If a term reference is specified using anyURI,

lexical spaces should be encoded by %20.

then

© ISO/IEC 2004 — All rights reserved
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7.7.3.5 Relation DS examples

The following example illustrates the use of term reference list to describe composition of two relations: “disjoint”
and “refines”. In this case, the “source” collection is “disjoint” from some entity that refines the “target” collection.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="MultimediaCollectionType">
STTUCCUredCoItectIon
<Collection id="collectionl" xsi:type="ContentCollectionType">

<!-- more elements here -->

</Collection>

<Collection id="collection2" xsi:type="ContentCollectionType'>
<!-- more elements here -->

</Collection>

<Relationships>

<Node id="source" href="#collectionl"/>
<Node id="target" href="#collection2"/>
<Relation type="urn:mpeg:mpeg7:cs:BaseRelationCg32001l:disjoint
urn:mpeg:mpeg’:cs:BaseRelationCS:2001:refines"
source="#source" target="#target"/>
</Relationships>
</StructuredCollection>
</MultimediaContent>
/Description>
</Mpeg7>

In general, the type attribute defaults to represent the composition of the binary relations represented by the
controlled terms in its value, unless otherwise specified inthe definition of the individual controlled terms. Namgly,
typelF"R1 Ry ... Ry” by default means that there are entities’A, ..., A, such that A,y R; A; (A and A; as the first and
the second arguments, respectively, are in relation R)for'0 <i < n, A is the source argument, and A, is the target
argument of the current relation. Thus we can skip explicit descriptions of the intermediate entities (A, ..., An.1) in the
composition; in the above example, we avoid explicit description of the entity that is disjoint from the “sourte”
collegtion and refines the “target” collection.

Similarly, the following example means that 'something appears from below a table (what appears is not expliditly
referred to in this description).

<Rel|lation type="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:source
urn:mpegympeg’/:cs:SpatialRelationCS:2001:below"
source="#ankppearanceEvent" target="#aTable"/>

A nonp-default example follows, which means that Tom is the first of those who gather.

<Rellation type="ydrmn:SomeOntologyOfRelations:object
urn:SomeOntologyOfRelations:initial"
souree="#aGatheringEvent" target="#Tom"/>

Here] controlledyterm initial is not simply composed with object, but interpreted relative to both the object (the
gathdring people) and the gathering event. That is, the initiality is based on some ordering in the object of the event
and this,ordering is induced by the event. This should be stipulated in the definition of initial.

Below is another non-default example.

‘<Relation type=":r:rl :meta:and :r:r2" source="#s" target="#t"/>

If controlled term and is stipulated to form the logical conjunction (or the intersection in the set-theoretic
terminology) of the binary relations on both sides of it, then the above description means the logical conjunction of
srl t(sandtstandinrelation ri)and s r2 t (s and t stand in relation r2).

The values of the source and target attributes are also lists of termReferenceType items. These attributes

can hence reference controlled terms, which may represent not only concepts but also individuals. For instance,
the following example means that the event represented by event1 took place in New York
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<Relation type="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:1location"
source="#eventl" target="urn:SomeOntologyOfPlaces:NewYork"/>

Another example, shown below, involves a deixis (a reference determined by the local context; natural-language
examples are here, now, me, you, today, last year, and so on). The target of this relation is the previous sibling
element X of the element Y embedding this Relation element, which means that what X represents is a result of
what Y represents.

<Relation type="urn:SomeOntologyOfRhetoricalRelations:result"

" " 1 o 3 P : 1
LaLyUTL= ULIl. SUIMNTCVUIILUOLIUUYYUILDUTIXATS .PLITVIOUS

The following example illustrates the use of “%20” for encoding lexical spaces in term references specified |using
anyURI:

<Relation target="urn:some%20funny%$20registry:entryl
urn:another%20crazy%20registry:entry2" />

Add the following subclause 7.11 on Linguistic description after subclause 7.10.

7.11 Linguistic description
7.11.1 Introduction
Thjs subclause specifies a tool for describing linguistic content.

The Linguistic DS describes the semantic structure (in particular, propositional content and dialogue strugture)
of linguistic data associated with multimedia content. Linguistic data can take the form of textual, written or spoken
content and may represent transcriptions, critiques, scenafios, and so forth. Some multimedia content may cpnsist
of textual linguistic data as the main component and additional video and/or audio data. So the Linguistic [DS is
designed to address linguistic data in general.

The Linguistic DS hence provides greater descriptive power than Textual Annotation tools defined in ISQ/IEC
15P38-5. In particular, the Linguistic DS$\is an upward compatible extension of the DependencyStrudture
dajtatype (specified in ISO/IEC 15938-5) in the sense that every instance of the DependencyStrudture
dajtatype can be mapped to an equivalent instance of the Linguistic DS. In addition, the Linguisti|fc DS
extends the functionality of the DependencyStructure datatype in several respects. The Linguistilc DS
can describe linguistic entities larger than sentences, such as paragraphs and chapters. This is necessary for
degaling with the structure of afiyentire document. Although the DependencyStructure datatype addrgsses
dependencies inside sentences and the notion of such dependency is basically shared befween
DependencyStructure * . datatype and the Linguistic DS, the Linguistic DS also addrgsses
dependencies outsidetof* sentences: i.e., among linguistic entities such as sentences, groups of sentgnces,
pafagraphs, sections, 'chapters, and so on. When a sentence represents the cause or reason of the fevent
regresented by another sentence, for instance, the former sentence may be regarded as depending on the lat{er.

There are many aspects of linguistic descriptions such as phonetics, phonology, morphology, syntax, semgntics,
angl pragmatics. However, the Linguistic DS focuses on the syntactic and the semantic aspects, in order to intgrpret
prgpositional content and discourse/dialogue structure, because they are most essential for the sake of prdctical
content, Services such as retrieval, summarization, presentation, and so on. Nevertheless, the Linguistilc DS
provides—a-general-containerof variocus—aspects—of linguistic-descriptions—otherthan—syntax—and-semantics. The
scope of linguistic descriptions can be expanded by introducing new ontologies or classification schemes. For
example, consider the following dialog consisting of a question and a reply. The Linguistic DS can be used to
describe the dialogue relation between the sentences by identifying that the reply sentence is related to question
sentence through a “reply” relationship, where this “reply” relation is defined in a new classification scheme for
dialog relations.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
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<Linguistic>
<Paragraph>
<Quotation>
<Sentence id="Q">Are you ready? </Sentence>
</Quotation>
<Quotation>
<Sentence>
<Relation type="urn:DialogueRelations:reply" target="#Q"/>

Yes
</Sentence>
</Quotation>
</Paragraph>
</Linguistic>

</MultimediaContent>
/Description>

</Mpeg7>

Descfiptions based on the Linguistic DS do not require any linguistic data at all. THe\l.inguistic DS npay
therefore be used in place of the Semantic DS. For instance, the following description means that a person called
Hasida Koiti sleeps. (ISO 8601, an international standard on the representation of dates’and times, is a vocabulary
of inflnitely many terms and hence cannot be defined as a ClassificationSchemefin-ISO/IEC 15938-5, but can|be
refergnced as below if properly registered and thus publicly resolvable.)

<Mpreg7>
<Pescription xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence semantics="urn:SomeOntology@fEvents:sleep">
<Relation type="urn:mpeg:mpeg7/:csiSemanticRelationCS:2001:time"
target="urn:IS08601:2003-02-13"/>
<Phrase semantics="urn:SomeOntologyOfObjects:person">
<Relation type="urn:SomeOnfplogyOfAttributes:familyName"
target="urn:0ntologyOfASCIItexts:Hasida"/>
<Relation type="urn:SemeOntologyOfAttributes:givenName"
target="urn:0ntologyOfASCIItexts:Koiti"/>
</Phrase>
</Sentence>
</Linguistic>
</MultimediaContent>
<fDescription>
</Mpeg7>

Furthermore, theicopy and the substitute attributes introduced below straightforwardly address abstraction gnd
instantiation. In“this sense, the Linguistic DS is a concise tool for describing any semantic content, whether or hot

verbglly expressed.

7.11.2 Linguistic DS syntax

<D #H##4H44HA 4SS AR AR >
<!-- Definition of Linguistic DS (7.11) (AMD/1) -——>
<D= #H#4H44 4SS A >
<complexType name="LinguisticEntityType" abstract="true" mixed="true">
<complexContent mixed="true">
<extension base="mpeg7:DSType">

<sequence>
<element name="MediaLocator" type="mpeg7:MedialocatorType"
minOccurs="0" maxOccurs="unbounded"/>
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<element name="Relation" type="mpeg7:RelationType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
<attribute ref="xml:lang"/>
<attribute name="start" use="optional">
<simpleType>
<union memberTypes="nonNegativelnteger mpeg7:mediaTimePointType" />
</simpleType>
attribute
<attribute name="length" use="optional">
<simpleType>
<union memberTypes="nonNegativelnteger mpeg7:mediaDurationType"/
</simpleType>
</attribute>
<attribute name="type" type="mpeg7:termReferenceType" use="gptional"/>
<attribute name="depend" type="mpeg7:termReferenceType" use="optional"/
<attribute name="equal" type="mpeg7:termReferencelListType"
use="optional" />
<attribute name="semantics" type="mpeg7:termReferencelListType"
use="optional"/>
<attribute name="compoundSemantics" type="mpeg7itermReferencelListType"
use="optional" />
<attribute name="operator" type="mpeg7:termReferencelListType"
use="optional"/>
<attribute name="copy" type="mpeg7:termReferencelListType" use="optionall"'/>
<attribute name="noCopy" type="mpeg7:telrmReferencelListType"
use="optional" />
<attribute name="substitute" type="mpeg7:termReferenceType"
use="optional"/>
<attribute name="inScope" type="mpeg7:termReferenceType" use="optional"|/>
<attribute name="edit" use="optional">
<simpleType>
<restriction base="string">
<whiteSpace vad@é="preserve"/>
<pattern value=":._.*"/>
</restriction>
</simpleType>
</attribute>
</extension>
</complexContent>
complexType>
Vo= HHHHHH SRR R S >
!-— Definition %f*LinguisticDocument DS ==>
O 52 i
complexType name="LinguisticDocumentType">
<complex€entent>
<exflension base="mpeg7:LinguisticEntityType">
<choice maxOccurs="unbounded">
<element name="Heading" type="mpeg7:SentencesType"/>
<element name="Division" type="mpeg7:LinguisticDocumentType"/>

Vv

ANVANVANIVANIVAN

+emernt—rrame=Paragraphl—type=mpeg-Serntencestye
<element name="Sentences" type="mpeg7:SentencesType" />
<element name="Sentence" type="mpeg7:SyntacticConstituentType"/>
<element name="Quotation" type="mpeg7:LinguisticDocumentType"/>
</choice>
<attribute name="synthesis" type="mpeg7:synthesisType" use="optional"
default="coordination"/>
</extension>
</complexContent>
</complexType>
<P—— #H#d4H444H4HHHHHE A EHHH A A AR AR AR AR E A HES >
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<!-- Definition of Sentences DS ==
eIz s s EEEEEETEEEEEEEEEEEEEEEEEEEE Iulbs
<complexType name="SentencesType">

<complexContent>
<extension base="mpeg7:LinguisticEntityType">

<choice minOccurs="0" maxOccurs="unbounded">
<element name="Sentences" type="mpeg7:SentencesType" />
<element name="Sentence" type="mpeg7:SyntacticConstituentType"/>
clement name="Quotation" + /pp:"mpmr*ﬁ-T'iann'i #ir*ﬂmmwm@h#"l“jp@"

</extension>
/complexContent>
</cpmplexType>
<P ##ddd4dAHAAH AR E A AR A A >
<!-I- Definition of SyntacticConsituent DS —-——>

NI iEs i s s T EEETEEEEETEEEEEEEEEEEEEEE Iutbs
<copplexType name="SyntacticConstituentType">

complexContent>

<extension base="mpeg7:LinguisticEntityType">

</extension>
/complexContent>
</clomplexType>
SR S 0 7 i i i e
<!-I- Definition of Synthesis Datal¥pe -=>

NI T s ET LI EEE T LS EEEETEEEEEEEEEEEEEEEEEEEE St
<sippleType name="synthesisType'>
restriction base="strings
<enumeration value="nohe"/>
<enumeration value#"dependency"/>
<enumeration vallue="forward"/>
<enumeration ydlue="backward"/>
<enumerationSwalue="coordination"/>
<enumeration/value="apposition"/>
<enumeratien value="repair"/>
<enumefation value="error"/>
/restriction>

</sfimpleType>

</choice>
<attribute name="synthesis" type="mpeg7:synthesisType" use="optionall
default="coordination"/>

<choice minOccurs="0" maxOccurs="unbounded">
<element name="Head" type="mpeg7:SyntacticConstituentType"/>
<element name="Phrase" type="mpeg7:Syntagtic¢ConstituentType"/>
<element name="Quotation" type="mpeg7:LinguisticDocumentType"/>

</choice>

<attribute name="baseForm" type="string™_use="optional"/>

<attribute name="synthesis" type="mpegdgy:synthesisType" use="optional"
default="dependency"/>

<attribute name="functionWord" type="string" use="optional"/>

7.11.

Lin

istic D manti

Semantics of the Linguistic DS follows. Instances of LinguisticEntityType are called linguistic elements.

Name

Definition

LinguisticEntityType Describes linguistic content (abstract). The specialized linguistic description tools

extend the TILinguisticEntity DS. In the typical usage,
LinguisticEntityType mixes the description and the text representation of the
language data being described, “marking up” the text with tags.
LinguisticEntityType extends DSType.
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Name

Definition

MediaLocator

Describes a locator of the linguistic content (optional). The MediaLocator can be
used to locate different forms of linguistic content such as speech, text, or visual

text data and indicate the corresponding location in time or stream.

Relation

Describes a relation of the parent element with the target argument specified by the
target attribute when the source attribute is absent (optional). The target

ATgUIMEnt Tay be arm mstance (or a Set of instances) of the TinguisticEn
DS, the Segment DS, and the Semantic DS.

The type attribute partially specifies the relation in question, in the sense tha
exact relation is the composition prqg of a prefix relation p, a postfix'relation q
the relation r specified by the attribute. A p B (B q A) means A is.equal to B, B
instance, member, part or subset of A, or B is referred \{o~by referring

(metonymy).

Fity

t the

and
is an
to A

X1

l:1lang

Indicates the language of the text being described (optional). If no value is spe
for this attribute, the value of the xm1 : 1ang attribute”is inherited from the cl
ancestor element that specifies a value for xm1 +lang.

cified
bsest

S

art

Indicates the start point of the current linguistic element in the file specified b
nearest preceding MediaLocator element which is a child of an ancestor t
current element. When a start atfribute has a nonNegativeInteger valu
unit is the one used most recently in the above-mentioned Medialoc
element.

y the
b the
e, its
htor

14

ngth

Specifies the length or dUration of the current linguistic element. When a 1e
attribute has a nonNegetiveInteger value, its unit is the one used most reg
in the nearest preceding MedialLocator element which is a child of an ances
the current element

hgth
ently
or to

ype

Indicates the\type of the linguistic element (optional). Examples of type in
documeni<parts such as chapter, section, paragraph, or parts of speech sug
noun, verb, and so forth.

clude
h as

dq

pend

Indicates the dependency of the current linguistic element on another ling
element (optional). Namely, indicates that the governor node (see 7.11.4.1) @
current element is equal to the self node of the referenced linguistic element
depend attribute is attached to an extraposed linguistic element dependin
another linguistic element which is one of its siblings or is embedded in one
siblings.

Sentences and other larger linguistic entities may also require depend attn
since they can be linked through relations such as cause and elaboration.

Listic
f the
The
g on
of its

bute

€d

PG4

Indicates a set E of elements which is coreferent with the current linguistic ele

ment

C (optional). Namely, the referent of C is equal to the referent of E, which is the
referent of the element of E if E is a singleton set, and otherwise the set of the
referents of the members of E. (The referent of a linguistic element is represented

by its self node.) E is a set of instances of the LinguisticEntity DS
Segment DS, and the Semantic DS.

, the
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Name

Definition

semantics

Indicates the semantic type of the plain-text part of the current Linguistic element
(optional). Its value is a list of controlled terms. The default interpretation of this list
is the sequential composition of the binary relations represented by the controlled
terms, where a unary predicate p is regarded as a binary relation r such that r(X,Y)
means that p(X) and X=Y. Non-default interpretations should be stipulated in the
definitions of individual controlled terms. The self node of the current linguistic
element is the source (first) argument of this composed binary relation.

comy

oundSemantics

Indicates the semantic type of the current Linguistic element as a whole (optiongl).
Its value is a list of controlled terms. The default interpretation of this ‘list’is the
sequential composition of the binary relations represented by the controlled ternps,
where a unary predicate p is regarded as a binary relation r such that\(X,Y) means
that p(X) and X=Y. Non-default interpretations should be stipulated. in‘the definitions
of individual controlled terms. The self node of the current linguistic element is the
source (first) argument of this composed binary relation.

ope]

ator

Indicates the semantic type of the function-word héad (such as prepositign,
conjunction, and so on) of the current Linguistic element (optional). Its value is a ljst
of controlled terms. The default interpretation)of this list is the sequentjal
composition of the binary relations represented’by the controlled terms, where| a
unary predicate p is regarded as a binary relation r such that r(X,Y) means that p(X)
and X=Y. Non-default interpretations should be stipulated in the definitions |of
individual controlled terms. The governof node and self node of the currgnt
Linguistic element are the source (first) and target (second) argument of this
composed binary relation, respectively. When the function word is a coordingte
conjunction, its meaning is the relationship among the conjuncts.

Just as with the type attribute in the <Relation> element, the operatpr
attribute may partially specify the relation in question, in the sense that the exact
relation is the composition prq of a prefix relation p, a postfix relation g, and the
relation r specified by the attribute. A p B (B g A) means either A is equal to B, B|is
an instance, member, part or subset of A, or B is referred to by referring to| A
(metonymy).

COopy

Specifies elements to copy prior to semantic interpretation (optional). The id values
defined\within the copied elements are substituted with new id values for the sake
of the:XML well-formedness.

noC

125

Specifies elements to exclude from copying due to the copy attribute. The noCopy
attribute in an element C refers to some descendant elements of the elements
referenced by the copy attribute in C, and the copy operation excludes thege
descendant elements and their dependants. If the noCopy attribute refers to an
ancestor element E of C, then C is replaced with a phrase coreferent with the copy
of the minimal phrase containing E. (If the noCopy attribute points to multigple
ancestors of C, then the smallest of them is E.) Otherwise C is replaced with the
result of the copy. These operations are done prior to semantic interpretatipn
(mapping to semantic structure).

substitute

Indicates the element to substitute with the current linguistic element while copying
due to the copy attribute of the parent linguistic element (optional). The id values
defined by the substituted element are also substituted with the corresponding id
values defined by the current element.
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Name Definition

inScope Refers to the element (quantifier, modal operator, negation, abstraction, etc.) which
introduces the minimal scope containing the referent of the current element.

edit Indicates the original text string replaced by the annotator with the text in the

element (optional). Its value is a colon (“:”) followed by this string. It begins with a
colon to avoid empty value in the case of insertion.

Semantics of LinguisticDocumentType:

Name

Definition

LinguisticDocumentType

Describes an entire linguistic document, which can be a transcript, scenario
The structure of a linguistic document is represented by.a recursive hierarc
linguistic entities: each linguistic entity in the document’(section, paragraph
can be broken down further into its component linguistic entities (other sect

etc.
hy of
etc)
ions,

sentences, syntactic constituents, etc.). LingWfsticDocumentType extends

LinguisticEntityType.

He¢ading

Describes a heading for a document or-a division.

Division

Describes a textual division within,.asxdocument, such as a chapter, a sectio
embedded poem, etc.

Paragraph

Describes a paragraph within'the document.

Sg¢ntences

Describes sentences-occurring within the document.

Se¢ntence

Describes a senfence: i.e., a phrase that is a complete proposition, ques
request, etc.,-and does not participate in any syntactic dependency. Usg
contains a,period or a question mark at the end.

stion,
ually

Quotation

Describes a direct narrative or citation. Namely, an utterance by someone
than-the addressor of the surrounding linguistic content.

bther

synthesis

Indicates the type of synthesis among the child elements and texts contained

within the current element (optional). Default value for synthesi
coordination.

s IS

Semantics of SentlencesType:

Name Definition
Sg¢ntengesType Describes a sequence of  sentences. SentencesType extends
LinguisticEntityType.

Sentence Describes a phrase that addresses a proposition, a question, a request, etc., and
does not participate in any syntactic dependency (optional). Usually contains a
period or a question mark at the end.

Quotation Describes a direct narrative or citation (optional).

synthesis Indicates the type of synthesis among the child elements and text contained within
this element (optional). Default value for synthesis is coordination.
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Semantics of SyntacticConstituentType

Name

Definition

SyntacticConstituent
Type

Describes a syntactic constituent. A syntactic constituent is a linguistic entity in a
sentence that represents a semantic entity. For example, in the phrase “a big
apple”, the part “big apple” is a syntactic constituent but “a big” is not.
SyntacticConstituentType extends LinguisticEntityType.

Hea Describes a syntactic constituent that may be the head or semantic
representative of a larger constituent (optional). The Head element may or mpy
not actually be a head linguistically, which can be useful for encoding ambiguity

Phrase Describes a syntactic constituent which is phrasal (that is, its siblings canrot

depend on it unless stipulated by depend attribute) (optional):

Quotation

is

Describes a direct narrative or citation (optional). A Qdotation element
phrasal.

bas¢Form

Indicates the base or uninflected form of the syntactic constituent (optional).

synthesis

Indicates the type of synthesis among the child entities and text of the currgnt
element (optional). The default value of¢synthesis is dependency.

fun¢tionWord

Indicates the function word or @tting of words that represent the operator
(optional). For example, the function word of “on the beach” is “on”, which giveg a
locative relation. The function word of “in order to escape” is “in order to”, which
represents the purpose.

Semantics of synthesisType:

Name

Definition

synthesisType

Indicates the type of synthesis that combines a set of linguistic entities.

none

Indicates that there is no direct semantic relation among child linguistic elements.

depg¢ndency

Indicates that the type of synthesis is dependency. Each child (element or text)|of
the element except one depends on a non-phrasal sibling (element or text).

forward

Indicates that the synthesis is a forward dependency chain. Each child of the
element except one depends on the closest non-phrasal sibling (element or text).
The dependency should be forward (i.e. the governor should be to the right) if
possible (that is, if there is a non-phrasal sibling to the right). The dependenicy
relationships among the children are uniquely determined in a linguistic elemgnt
with an element-only content and synthesis="forward”.

backward

Indicates that the synthesis is a backward dependency chain. Each child (element
or text) except one depends on the nearest non-phrasal sibling. Contrary to
forward, the dependency should be backward if possible. As with forward, the
dependency relationships among the child linguistic entities are uniquely
determined in a linguistic element with an element-only content and
synthesis="backward”.
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Name Definition

coordination Indicates that the synthesis is of the coordination type. Each child linguistic
element must be either a coordinate conjunction (such as “and” and “or”) or an
argument of it (coordinant).

apposition Indicates that the synthesis is an apposition. When two linguistic entities form an
apposition structure, the latter is a paraphrase, elaboration, etc. of the former.
Each child linguistic element of an element with synthesis="appositjion”
must be an apposition operator (such as “namely”) or an argument of it.

r¢pair Indicates that the synthesis is a sequence of multiple linguistic entities’ where the
last entity repairs the preceding erroneous ones. Each child linguistic elemgnt of
an element with synthesis="repair” must be a repair“operator (such as
“excuse me”) or an argument of it.

Efror Indicates that the synthesis type is an error, which isthe same as repair, except
that all the child linguistic entities, including the last"one, are erroneous. Each
child linguistic element of an element with synthésis="repair” must pe a
repair operator or an argument of it.

7.11.4 Linguistic DS basic design

7.11.4.1 Introduction

The Linguistic DS describes the semantic structure oflinguistic data independent of any particular language. Its
esgence is in a simple set of rules to map syntax (linguistiC descriptions) to semantics, addressing potentially all the
linguistic constructions across all the human natural® languages. Of course it is not possible to detail hpw to
desgcribe all the specific sorts of linguistic constructions in all natural languages in the specification of a gingle
degcription tool such as the Linguistic DS.¢lHowever, it is possible to define how to describe linguistic data of
any particular language, if the semantic structures of linguistic expressions in the language are agreed upon.

The Linguistic DS indirectly encodes'the semantic structure of linguistic data using textual mark-up. That is, the
semantic structure of the linguistic data' is described by embedding or linking Linguistic DS tags to the t¢xtual
linguistic data in such a way that the-description can be mapped to the semantic structure. The Linguistic |DS is
designed so that its syntax and;semantics can be related as directly as possible. The notions of dependency,
symtactic constituent, and sg on; are defined below so as to respect this guideline, though there are other, perhaps
eqpally common, ways to define them. The semantic structures we assume below are compatible with many
seantic representation languages such as those based on Semantic DS defined in ISO/IEC 15938-5.

The Linguistic'\DS specifies elements that describe linguistic entities. The elements form a hierarchy. At the
lowest level of this hierarchy are syntactic constituents, such as words and phrases, occurring within sentences. At
thg higher lévels are increasingly larger units of linguistic structures, such as sentences, paragraphs, |other
dogument divisions and entire documents. The Linguistic DS allows partial descriptions owing to the mixed
content"model, which simplifies the description by omitting tags. Not all linguistic entities need be linguistic
elgments. Elements may have mixed contents in partial descriptions, whereas they have element-only or text-only

cohntents-in-fuller r‘lncr‘nphnne

There can be many ways to define what linguistic entities are. However, a semantics-oriented definition is followed
to respect the above guideline. Namely, a linguistic entity is a part of linguistic data representing a semantic entity.
For instance, consider the sentence: “Tom and Mary live in a small house”. In this sentence, “Tom”, “Tom and
Mary”, “in a small house”, “a small house”, “small house”, “house”, and so on, are linguistic entities or syntactic
constituents. Each of them represents a semantic entity as follows: “Tom and Mary” represents a group of two
people, “small house” represents the notion of a small house, and so on. On the other hand, “Tom and”, “Mary
live”, “in a@”, “a small”, and so forth are not linguistic entities because they fail to represent a semantic unit in this
sentence.
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Some linguistic accounts of agglutinative languages such as Japanese and Korean regard maximal morphological
clusters (such as so-called bunsetu in Japanese) as syntactic constituents. However, the Linguistic DS does
not necessarily do so. For instance, fooi kuni but not kuni kara is considered a syntactic constituent in the following
Japanese expression:

tooi kuni kara
distant country from (“from distant countries”)

A linquistic pnfih/ r‘nrrpcpnndq to a semantic structure in a Ingir‘nl form which may he rpgnrr‘lpd as a network _or so
calleq frame representation, typed feature structure, etc. For instance, a syntactic constituent “for a boy” has. the
following semantic structure:

G,S]{:r:beneficiary(G,S) & :u:boy(S) & :u:singular(S)}

We refer to G and S here as the governor node and the self node of this semantic structure,«espectively. Two
semdntic structures are combined to make a larger semantic structure by unifying the governer,node of one of the
two gtructures with the self node of the other. The above semantic structure is obtaihed from the followjng
desciiption.

<Phjrase operator=":r:beneficiary" semantics=":u:boy :u:singul@x">
for a boy
</Phrase>

In general, the operator attribute specifies the relation between the ,governor node and the self node of the
semdntic structure corresponding to the element. If the specified relation”is a binary relation, then the governor
node|and the self node are distinct. The semantics attribute describes'the semantic content of the self node. The
governor node and the self node are equal if their relation is identity)More precisely speaking, both the cperatior
attribyite and the semantics attribute reflect the semantic structure of the plain-text children of the currgnt
element. So the following description is wrong because/thé” value of the semantics attribute here is hot
contriputed by “for”.

<Phjrase operator=":r:beneficiary" semantics=":u:boy :u:singular">
for
<Phrase>a boy </Phrase>

</Phrase>

The fpllowing description is fine.

<Phlrase operator=":r:benefiiciary">

for

<Phrase semantics=!:u:boy :u:singular">a boy </Phrase>
</Phrase>

The ¢ompoundSemant(ias attribute encodes the semantic structure of the entire element.

<Phjrase comp@undSemantics=":r:beneficiary :u:boy :u:singular">
for

<Phrase>»a boy </Phrase>

</Phrage>

The fpllewing description tells that “pomme de terre” in French means a potato.

<Head xml:lang="fr” compoundSemantics=":u:potato">
pomme
<Phrase>de
<Phrase>terre </Phrase>
</Phrase>
</Head>
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Prefixes : r: and :u: indicate that the predicates are binary relations and unary predicates, respectively; They are
shortcuts for some URN prefixes defined beforehand in the description as follows:

<

<

Header xsi:type="ClassificationSchemeAliasType" alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001"/>

Header xsi:type="ClassificationSchemeAliasType" alias="u"
href="urn:SomeOntologyOfUnaryPredicates"/>

Th

Th
wit
lite)
no

Pré
no
an
att
by
Oop)
ref

Fo

e above logical form may be regarded as a network as below:

:u:boy  :uisingular
» «

N 4
\ /
\ /

< :>:r:beneﬁcia[yI ( :>

Figure AMD1-1 — The semantic structure of “for a boy.”.

us an argument in the logical form is represented by a node in the network)a binary literal (an atomic fo
h a binary relation) is represented by a solid arrow from its first argument-to its second argument, and a
ral (an atomic formula with a unary relation) is represented by a broken,arrow from its argument to the pre
He.

bcisely speaking, the operator attribute may partially specify-the type of the relation between the gov
e and the self node of the element, in the sense that some.binary relation term may be missing at the begi
d/or end of the value of the operator attribute. The first.argument of the relation specified by the oper

the governor node of the current element. Similarly, the second argument of the relation specified b
crator attribute is either equal to, members ofylinstances of, parts of, subsets of, or indirectly (metonym
prenced by the self node of the current element;

[ instance, consider the following example;which can involve metonymy.

rmula
unary
licate

ernor
nning
ator

[ibute is either equal to, members of, instances of, parts of, subsets of, or indirectly (metonymically) refer¢nced

y the
cally)

<

<

Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type=""GontentEntityType">
<MultimediaContent wsi:type="LinguisticType">
<Linguistic>
<Sentence>
Tom hit
<Phrasgroperator="urn:SomeOntologyOfRelations:object">
thewapple pie
</APhtase>.
</ASeéntence>
</Dinguistic>
</MuTtimediaContent>
</Description>
Meegg7>

As mentioned previously, the operator attribute addresses the semantic relation between the governor and the
current element. Provided that the above sentence involves a metonymy and means that Tom hit the person who
ordered (made, liked, etc.) an apple pie, the operator attribute here partially describes the relation between “met”
and “the apple pie” because the relation between the person and the apple pie is missing or implicit in this
operator attribute. The following is a description with the complete value in the operator attribute.
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29


https://iecnorm.com/api/?name=cad4970f4cc8a6a37fec7509271c2167

ISO/IEC 15938-5:2003/Amd.1:2004(E)

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
Tom hit
<Phrase operator="urn:SomeOntologyOfRelations:object
nrn-SomeOntoloqguOfRelation smetonymy!

the apple pie
</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
<|/Description>
</Mpeg7>

Sincqg it may be rather unrealistic to always require such a complete description concerning the operator
attribute, however, the Linguistic DS allows partial descriptions such as the previous one.

See [.11.4.5 for further account of this partiality of the operator attribute (and’the <Relation> element),
becalise it often makes sense in descriptions of cross-references.

7.11.4.2 Dependency

Linguistic entities are recursively synthesized to form larger linguistic\entities. Dependency is the most common
way of this synthesis. The other types of synthesis are coordinatian;, a@pposition, repair, and error, all of which are
formally regarded as special cases of dependency in the Linguistic DS. There are many ways to define the
notionm of dependency, but we use the following definition, td_establish a direct mapping between syntax and
semdntics. That is, a syntactic constituent X depends on andther syntactic constituent Y when the combination gf X
and Y represents a semantic entity that is equal to, a specialization of, or an instance of what Y represents. In “a
smalll house”, for instance, “a” depends on “small house® because “a small house” represents an instance of the
concept of small houses. In “every man loves a woman”, “every man” and “a woman” depend on “loves”, becadse
the sentence represents a state of affairs that is acspecialization of the concept of loving. “Tom” depends on “for| in
“for Tom” because “for Tom” represents a relationship with Tom that is a specialization of the binary relatjon

represented by “for”.

If a lipguistic entity X depends on anotherlinguistic entity Y, then we say Y governs X and call Y the governor of
X. If in addition X and Y are next to each other, then their composition Z is a larger linguistic entity and Y is called
the head of Z. In the case of “givenme money”, for instance, “give me” is the governor of “money” and the head of
“‘give[me money’. “Give” is alsona’ head of “give me money”. A phrase is a syntactic constituent governing|no

neighbouring constituent. For instance, both “a” and “small” in “a small house” are phrases.

Let write self(X) andSgov(X) to denote the self node and the governor node, respectively, of the semantic
strucfure corresponding.to linguistic entity X. If X depends on Y or Y is the head of X, then gov(X)=self(Y). For
instance, “for” and “a bey” correspond to the semantic structures below:

‘uboy  :uisingular
4

r:beneficia N

A 5 £

Figure AMD1-2 — The semantic structures of “for” (left) and “a boy” (right).

Here self(“for’)=B, gov(“for’)=A, and self(“a boy”’)=gov(“a boy”)=C hold. So we obtain the semantic structure in
Figure AMD1-1 by letting gov(“a boy”)=self(“for”), which is C=B. Of course the semantic structure of “a boy” is

obtained by composing those of “a” and “boy”, where self(“a”)=gov(“a”)=self(“boy”)=gov(“boy”’)=C and “a” depends
on “boy”.

The following, more detailed description of “for a boy” encodes these dependencies.
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<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType” alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001"/>
<Header xsi:type="ClassificationSchemeAliasType” alias="u"
href="nrn-SomeOntologuOfiinarvyPredicateg"
<Sentence>
<Phrase synthesis="dependency">
<Head operator=":r:beneficiary">for </Head>
<Phrase synthesis="dependency">
<Phrase semantics=":u:singular">a </Phrase>
<Head semantics=":u:boy">boy </Head>
</Phrase>
</Phrase>
<!-- insert more elements -->
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
<|/Mpeg7>

Here synthesis="dependency” means that the element is synthésized by dependency: that is, each| child
elgment except the head of the whole element depends on another child element. The Head elements cap (but
negd not) be governors of other elements, whereas the Phrase “elements cannot. So the above description mieans
that “a” depends on “boy” and “a boy” depends on “for”. We ‘'may omit synthesis="dependency” beg¢ause
dependency is the default value for synthesis in a syntactic constituent. So a simplest description equivalent to
thg above one is:

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:types"LinguisticType">
<Linguistic>
<Header xsi:type=ClassificationSchemeAliasType" alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001"/>
<Header xsi:type="ClassificationSchemeAliasType" alias="u"
href="urm: SomeOntologyOfUnaryPredicates" />

<Sentenge®
<Phrase operator=":r:beneficiary">
for
<Phrase semantics=":u:boy">
<Phrase semantics=":u:singular">a </Phrase>
boy
</Phrase>
</Phrase>
<!-- insert more elements -->
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>

</Mpeg7>

7.11.4.3 Coordination

Coordination is a second major way of synthesizing linguistic entities. “Tom and Mary”, “Tom or May”, “not only
Tom but also Mary”, “Tom loves Mary and Bill loves Sue”, and so forth are coordinate structures. Coordination may

’

be regarded as a special case of dependency, in which the coordinate conjunction is the head of the whole
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coordinate structure. For instance, “and” is the head of “Tom and Mary” and “or” is the head of “dead or alive”.
Shown below is the semantic structure of “Tom and Mary”, where both the self node and the governor node are A,

and :v: means that the operator (:v: and) is a variable-arity relation.

:v:and
A

1
/T;D‘:r:arg ument @:r:argument Mary

Figure AMD1-3 — The semantic structure of “Tom and Mary”.

A degcription of “Tom and Mary” entailing this semantic structure is:

<Mpeg7>
!-— MDS AMD/1 Example -->
Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType!'alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS332001" />
<Header xsi:type="ClassificationSchemeAliasType" alias="v"
href="urn:SomeOntologyOfVariableArityRelations"/>
<Sentence>
<Phrase>
<Phrase operator=":r:argument™SfTom </Phrase>
<Head operator=":v:and">and*</Head>
<Phrase operator=":r:argument">Mary </Phrase>
</Phrase>
<!-- insert more elements{/*>
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

operfator=":r:argument” may be omitted because :v:and presupposes the :r:argument relation for eg
of its jarguments. The absence of the‘operator or semantics attribute has no default interpretation that its va

is null. So a more usual descriptiop'of “Tom and Mary” will be:

ch
ue

<Mpeg7>
!-— MDS AMD/1 Example -->
Description xsiNtype="ContentEntityType">
<Multimedifa€ontent xsi:type="LinguisticType">
<Linguilstic>
<Header xsi:type="ClassificationSchemeAliasType" alias="v"
href="urn:SomeOntologyOfVariableArityRelations"/>
<Sentence>
<Phrase>
<Phrase>Tom </Phrase>

Head operator=":v:and >and Head
<Phrase>Mary </Phrase>

</Phrase>

<!-- insert more elements —-->

</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>

or
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<Mpeg7>

<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType" alias="v"
href="urn:SomeOntologyOfVariableArityRelations"/>

<Sentence>
Phrase operator=" cxz-and"
<Phrase>Tom </Phrase>
and
<Phrase>Mary </Phrase>
</Phrase>
<!-- insert more elements -->
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
<)/Mpeg7>
whiere :v:and is contributed by “and” in both cases, because the semantics_and“operator attributes descrihje the

Sel

mnantic content of the plain-text parts of the element.

Regarding “not only ... but also” as a compound coordination operator; “not only Tom but also Mary” may be

degcribed as follows, which means that : v:notOnlyButAlso is contributed by “not only” plus “but also”.
<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType"X
<MultimediaContent xsi:type="Linguis®icType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType" alias="v"
href="urn:SomeOntolaegyOfVariableArityRelations"/>
<Sentence>
<Phrase operatorzV:v:notOnlyButAlso">
Not only
<Phrase>Ton </Phrase>
but also
<Phrase>Mary </Phrase>
</Phrasa>
<!-—_3nsert more elements —-->
</Sentenee>
</Linguistic>
</MultimedieContent>
</Descriptiomn>
<|/Mpeg7>
Seg the subclause on syntax and semantics for apposition, repair, and error.

.11.4.4 Ellipsis, abstraction and instantiation

= H 4 + $ <l H + + +1 ITH ] o A +lo £all H + .
TUTiaic otfuLiulTo dimfu TTppail otfuLiuTTo dic oUTNTTTUTTIC o TlTpuLdl. UUTTOTUTT T TUTNTUWITTY OCTITTIVTC O,

Tom loves Mary and Bill, Sue.
| gave this to Tom and that to Mary.

Tom wants to date with Mary, and Bill, Sue.
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In these examples, the second conjuncts (“Bill, Sue” and “that to Mary”) lack their heads (“loves” and “gave”,
respectively). The copy and substitute attributes are used to describe these structures. Below is a description
of “Tom wants to date with Mary, and Bill, Sue.”

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
Lincguistico
<Sentence synthesis="coordination">
<Phrase id="TM">
<Phrase 1d="TOM">Tom </Phrase>
wants
<Phrase>to
<Phrase>date
<Phrase>with
<Phrase>Mary</Phrase>
</Phrase>
</Phrase>
</Phrase>
</Phrase>,
<Head>and </Head>
<Phrase copy="TM">
<Phrase substitute="TOM">Bill </Phrase>,
<Phrase substitute="MARY">Sue</Phxase>
</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

The kopy attribute means that “Bill, Sue” references “Tom wants to date with Mary” as a sort of lambda
abstraction, and the substitute attribute specifies beta substitution. That is, the latter part of the coordinpte
struciure is interpreted by copying “Tom wants to date with Mary” while substituting “Tom” with “Bill” and “Mdry”
with {Sue”, which results in “Bill wants to date with Sue”. So the above description is semantically equivalent to the
following:

<Mpreg7>
!-— MDS AMD/1 Exampler-->
Description xsi:type="ContentEntityType">
<MultimediaCohteént xsi:type="LinguisticType">
<Linguigthc>
<Séntence>
<Phrase>
<Phrase>Tom </Phrase>
wants
<Phrase>to
<Phrase>date
<Phrase>with
<Phrase>Mary </Phrase>
</Phrase>
</Phrase>
</Phrase>
</Phrase>
<Head>and </Head>
<Phrase>
<Phrase>Bill </Phrase>
wants
<Phrase>to
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<Phrase>date
<Phrase>with
<Phrase>Sue</Phrase>
</Phrase>
</Phrase>
</Phrase>
</Phrase>.
</Sentence>
Linguistic
</MultimediaContent>

</Description>
<|/Mpeg7>
When a Linguistic  element  has synthesis="coordination”, synthesis="appositjion”,

symthesis="repair”, or synthesis="error”, a copy attribute of a child element X pointing to anothen child
elgment Y may be omitted, though of course this omission is automatically recoverable only\if Some child element
of X has a substitute attribute pointing to some child of Y. So id="TM” and copy="#TM" are not necessgry in
the previous description.

Elllpses occur also in constructions other than coordination, apposition, and so op, €Comparative constructions very
often involve ellipses. For instance, “Tom loves Mary better than Sue” has one;as this sentence is semantically
eqlivalent to “Tom loves Mary better than Tom loves Sue” or “Tom loves¢Mary better than Sue loves Mary.” A
description to encode the former interpretation follows.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificatienSchemeAliasType" alias="r"
href="urn:mpeg:mpeg7:csSémanticRelationCS:2001" />
<Header xsi:type="ClassificationSchemeAliasType" alias="u"
href="urn:SomeOntologyOfUnaryPredicates"/>
<Sentence>
<Head id="TomMarwy*>
<Phrase>Tom\</Phrase>
<Head>lowes </Head>
<Phrase~id="MARY">Mary </Phrase>

</Head>
<Phrasg>
{Head semantics=":u:good" operator=":r:attribute">better </Helpd>
<Phrase>
<Head operator=":r:comparison">than </Head>

<Phrase copy="TomMary">
<Phrase substitute="MARY">Sue</Phrase>
</Phrase>
</Phrase>
</Phrase>.
</Sentence>
</Linguistic>
Mualtaimadl 0 ~antaont

</Description>
</Mpeg7>

Below is a little more intricate example, which describes “Tom lives in a bigger house than Mary does.”

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
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</Mpeg7>

<Sentence id="TomLivesInABigHouse">
<Phrase id="TOM">Tom </Phrase>
lives in a
<Phrase id="BIG">bigger </Phrase>
house
<Phrase depend="BIG">
than
<Phrase copy="TomLivesInABigHouse">
Phrase substitnte="TOM">Mary Phrase

does
</Phrase>
</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>

Here
itself

argument (if “than” were included, then “Mary does” would also have to be included). Since “Tom” is substitu

with °
the o

use the edit attribute, which indicates that the text following the initial colon in its value is the original d

repla

descilibing an insertion.

the whole sentence is copied onto “Mary does”, but this copy must exclude “than Mary does”; “Mary do
is excluded in order to avoid infinite recursive copy, and “than” is also excluded-in order to avoid a miss|

Mary”, the copy operation will turn “Mary does” to “Mary lives in a bigger house”. The comparison is betws
iginal “bigger” (the governor of “than”) and the copied “bigger”. A sometimes-simpler way to fill an ellipsis is

ced with the content text in the element. A colon (“”) is used to aveid an empty value for the attribute wh

Bs”
ng
ed
en

to
ata
en

<Mp

</M

eg'’7>
!-— MDS AMD/1 Example -->
Description xsi:type="ContentEntityType!>
<MultimediaContent xsi:type="LinguisSt¥cType">
<Linguistic>
<Sentence>
<Phrase>
<Phrase>Tom </Phrase>
loves
<Phrase>Maryi</Phrase>
</Phrase>
<Head>and </Head>
<Phrase>
<Phtrase>Bill</Phrase>
<Hedd edit=":, "> loves </Head>
“Phrase>Sue </Phrase>
<{/Phrase>.
</Sentence>
</Linguistic>
</Mul%tniediaContent>
/Description>
peg/F>

Anoth

o ta addrace tha cama intarnratatinn 1o ta 11on tha e attribiita ac fallawwc

STy too Ot T oot oo T o Rt e T P T o ot o o to oo oSS c T S-Sttt oo TonTovwwor

<Mp

eg’7>

<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">

<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<Phrase>
<Phrase>Tom </Phrase>
loves
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<Phrase>Mary </Phrase>
</Phrase>
<Head>and</Head>
<Phrase semantics=":someOntology:love">
<Phrase>Bill</Phrase>,
<Phrase>Sue </Phrase>
</Phrase>.
</Sentence>
Iinguistic
</MultimediaContent>
</Description>
<|/Mpeg7>

Since the semantics attribute describes the plain-text part of the element, the above description capturgs the
intended meaning, provided that “Bill” and “Sue” can be automatically recognized as the subjectiand the objgect of

the elliptical verb, respectively.

The inScope attribute describes the scopes of abstractions such as quantifiers (every,ymost, three, etc.), modal
operators (may, probably, should, etc.), and negations (not, never, etc.). Consider’the following examme of

quantification.

A

Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<Phrase id="EVERY">Every </Phrase>man
loves
<Phrase inScope="EVERY">a weman</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
<|/Mpeg7>

Thjs means that the referent of “a womaf”is in the scope (more precisely, the body scope) of “every”, which gntails
that different men may love different women. The following example, on the other hand, means that all thg men
lovle one and the same woman, where :d: top means the top level of the discourse.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType" alias="d"
href="urn:mpeg:mpeg7:cs:DeixisCS:2002" />
<Sentence>
<Phrase>Every </Phrase>man
loves
Phrase inScope=":d:top">3 woman</Phrase
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>

The next example entails that Bill loves Tom’s wife (so-called the strict identity), because “his wife” is out of the
scope of the abstraction of the first sentence and thus preserves the referent through the copy operation.

© ISO/IEC 2004 — All rights reserved 37


https://iecnorm.com/api/?name=cad4970f4cc8a6a37fec7509271c2167

ISO/IEC 15938-5:2003/Amd.1:2004(E)

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType" alias="d"
href="urn:mpeg:mpeg7:cs:DeixisCS:2002" />
<Sentence id="TomLovesHisWife">
Phrase 1d4d="TOM">Taom Phrase
loves
<Phrase inScope=":d:top">
<Phrase equal="#TOM">his </Phrase>
wife
</Phrase>.
</Sentence>
<Sentence copy="TomLovesHisWife">
So does
<Phrase substitute="TOM">Bill</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

On tHe other hand, the following entails that Bill loves Bill's wife (so calléd the sloppy identity), as “his wife” herg is
in thg scope of the abstraction and hence may have different referents-across the copy.

<Mpeg7>
!-— MDS AMD/1 Example -->
Description xsi:type="ContentEntityType"s
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence id="TomLovesHisWife">
<Phrase id="TOM">Tom{X/Phrase>
loves
<Phrase inScope="PFomLovesHisWife">
<Phrase equal¥="#TOM">his </Phrase>
wife
</Phrase>.
</Sentence>
<Sentence(copy="TomLovesHisWife">
So does
<Phrase substitute="TOM">Bill</Phrase>.
</Sehtence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

7.11.4-5—Cress-referenee

Cross-references among linguistic entities other than through local syntheses are most often described by the
equal attribute.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
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<|/Mpeg7>

<Sentence>
<Phrase id="J">John </Phrase>
<Head>loves </Head>
<Phrase>
<Phrase equal="#J" operator=":u:posessor">his </Phrase>
<Head>car </Head>
</Phrase>.
</Sentence>
Iinguistic

</MultimediaContent>
</Description>

Th

e

E equal attribute means that the self node of the current element is equal to the self node ©f)the refer¢nced
gment. So the above description entails that John possesses the car in question.

A more general sort of cross-references are encoded by Relation elements, as usual imdescriptions other than

linguistic ones, too.

<Mpeg7>

<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAlidsType” alias="zr"
href="urn:mpeg:mpeg7:cs:SemanticRebarionCS:2001"/>
<Header xsi:type="ClassificationScheémgRliasType” alias="u"
href="urn:SomeOntologyOfUnaryPredicates" />

<Sentence>
<Phrase id="TOM" operator=Y:rtagent">Tom </Phrase>
<Head semantics=":u:stopiu:past">turned </Head>
<Phrase>
<Head operator=":rsdirection">to </Head>
<Phrase>
<Phrase>the.®/Phrase>
<Head semantics=":u:right">
<Relation type=":r:argument" target="#TOM"/>
rigit
</Head>
</Phrase>
</Phrase>.
</Sentefcg>
</Linguistic>
</MultimeddaContent>
</Description>
<|/Mpeg7>
In general, aRelation element corresponds to a link from (the self node of) the source to (the self node o

tar

get. So.forinstance the above description has the following semantic structure.

‘r.-argument

f) the

Tom

---p:uright

ragent :r.direction
x5 4
:u:turn ‘u:past

Figure AMD1-4 — The semantic structure of “Tom turned to the right.”.
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The Deixis CS (specified in B.2.36) defines the deictic indices, which represent entities identifiable in the context
at hand. The deictic indices can be the values of equal, depend, and target attributes, such as follows, where
deictic index :d:p1 means the first person singular (I), and : d:p2 the second person singular.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">

¢¢¢¢¢¢¢¢
<Header xsi:type="ClassificationSchemeAliasType” alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001"/>
<Header xsi:type="ClassificationSchemeAliasType” alias="d"
href="urn:mpeg:mpeg7:cs:DeixisCS:2002" />
<Header xsi:type="ClassificationSchemeAliasType" alias="d"
href="urn:mpeg:mpeg7:cs:DeixisCS:2002" />
<Sentence>
<Head>
<Relation type=":r:experiencer" target=":d:pl%/>
Hope
</Head>
to see
<Phrase equal=":d:p2">you </Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

Note [that all these cross-references pick up the meaning of the linguistic entities rather than the linguistic entity
themselves. That is, the excerpt

<Rellation type=":r:experiencer" targets¥:d:pl"/>

descilibes that the addressor (I) is the experiencer of the hope but not of the linguistic entity "hope’. To mentjon
rathef than use either argument of arelation, relation types defined in SyntacticRelation (S,
SyntlacticSemanticRelation CS, Of&SemanticSyntacticRelation CS are used. For instance, the
following description means that John likes the name “John” but not John likes himself:

<Mpeg7>
!--— MDS AMD/1 Example -->
Description xsi;:;type="ContentEntityType">
<MultimediaCentent xsi:type="LinguisticType">
<Linguisthic>
<Header xsi:type="ClassificationSchemeAliasType" alias="syn2"
href="urn:mpeg:mpeg7:cs:SemanticSyntacticRelationCS:2002"/>

<Sentence>
<Phrase id="J">John </Phrase>
likes
<Phrase>
Rolation +—yr\a—".cyn’).aqn:ﬂ" i—avgai——"#T"

his name
</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>
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The type attribute in the <Relation> element may partially specify the type of the relation between the source
and the target arguments, in that some binary relation term may be missing at the beginning and/or end of the
value of these attributes. The first argument of the relation specified by these attributes is either equal to, members
of, instances of, parts of, subsets of, or indirectly (metonymically) referenced by the self node of the parent
element. Similarly, the second argument of the relation specified by the operator attribute is either equal to,
members of, instances of, parts of, subsets of, or indirectly (metonymically) referenced by the target argument
specified by the target or target attribute. Also the operator attribute may partially specify the type of the
relation between the governor node and the self node of the element in the same sense, as discussed in 7.11.4.1.

Thjs partiality is useful typically in describing cross-references. For instance, consider the following example.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<Phrase>Tom </Phrase>
bought
<Phrase id="CAR" operator="urn:SomeOntologyOfRelations:object">
the car
<Phrase>
<Relation type="urn:SomeOntologyOfRelations:object" target="#CAR"/
designed by Bill
</Phrase>
</Phrase>
</Sentence>.
</Linguistic>
</MultimediaContent>
</Description>
<|/Mpeg7>

In the normal interpretation of this sentence, whatyBill designed is a model of car and what Tom bought|is an
ingtance of it. So “the car designed by Bill” refers t0 this model of car, and the <Relation> element therein should
refer to this model as the object of the designing event, whereas the object of the buying event is not exactly that
mqdel of car but an instance of it. The above description allows this interpretation, provided that the operfator
attfibute may be partial, lacking the membership relation at the end of its value. Of course the same interpretation is
possible also when the operator attribute is simply missing.

In the following example, on theother hand, not the operator attribute but the type attribute is partial, be¢ause
what is sold here is not the content of the book, which Tom wrote, but some copies of the book.

<Mpeg7>
<!-- MDS AMD/A\Example -->
<Description Xsi:type="ContentEntityType">
<MultimédiaContent xsi:type="LinguisticType">
<Lifiguistic>
<pentence>
<Phrase>Tom </Phrase>
wrote
<Phrase id="BOOK" operator="urn:SomeOntologyOfRelations:object">the bopk
<Phrase>
<Relation type="urn:SomeOntologyOfRelations:object" target="#BOOK"/>
sold here
</Phrase>
</Phrase>
</Sentence>.
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>
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In the following example, the subject “Every farmer who owns a donkey” is referred to twice, as the owner of a
donkey and as the worker.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">

<Linguistic>
Header wsi-type="Cla ificatrionSchemeAliasType® aliagg="pt
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001"/>
<Sentence>
<Phrase operator=":r:agent">

<Phrase>Every </Phrase>
<Head id="FARMER">
farmer
<Phrase>
<Phrase equal="#FARMER" operator=":r:agent">who </Phyase>
owns
<Phrase id="DONKEY">a donkey </Phrase>
</Phrase>
</Head>
</Phrase>
beats
<Phrase equal="#DONKEY">it</Phrase>
</Sentence>.
</Linguistic>
</MultimediaContent>
<|/Description>
</Mpeg7>

Let F|be the abstract type represented by (the self node/of) farmer who owns a donkey”. F is referenced (at legst)
twice(in this sentence, and in both cases not the entite F but its instances (i.e., the non-specific individual owner
and the non-specific individual worker) are used. S@:the two operator attributes (operator=":r:agent”) lack
a reldtion term (urn:mpeg:mpeg7:cs:BaseRel&@tionCS:2001 :member or something similar) at the end of their
values. Also, a relation term (urn:mpeg:mpeg?:cs:BaseRelationCS:2001 :memberOf or something similar)
is migsing at the beginning of the value of thefirst operator=":r:agent”, because the referent of “work” (or the
whole sentence) is an abstract type of working events whereas the first argument of the relation specified by this
attribpte should be a (non-specific) individual working event (or habit). The Linguistic DS allows the abagve
partigl description, because it is not realistic to always require complete descriptions (and because a complgte
valuel for the operator attribute gan often be automatically inferred from the explicitly given partial value).

In geperal, if a Linguistic element E is contained in or equal to a Linguistic element A forming an abstraction and E
repregents a non-specifiec.semantic entity X in the scope of that abstraction, then E when referenced within A
repregents X, whereas (E when referenced from outside of A represents an instance of X outside the scope of the
abstraction. In the abeve example, this holds for “farmer who owns a donkey” as E and also for “a donkey” as £ (A
is “farmer who owns ‘a donkey” for both cases). Namely, “farmer who owns a donkey”, when referenced within
itself,| representsdhe non-specific farmer fin the scope of F, but when referenced from outside of itself, it represents
a farmer f; wha s an instance of f and outside the scope of F. Similarly, “a donkey” referenced within “farmer who
owns|a donkey’ represents a non-specific donkey d in the scope of F, but when referenced from outside of “farmer
who ¢wns'a donkey”, “a donkey” (hence “it” as well) represents an instance d; of d outside the scope of F. Althoygh
we omitfurther technical details, f; owns d,

7.11.4.6 Multimedia reference and alignment

Cross-references between linguistic and other types of elements are also encoded by the equal attribute and the
Relation element. The following example says that “this shot” is the video segment represented by the (possibly
VideoSegmentType) element referenced by http://i-content.org/movie.xml#scened, and “the actress” is
a part of the world represented by the shot.
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<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<Phrase>
<Relation
fype="1rn -mp@m-mp@m7 ccsSemanticSyntacticRelationCS-2002 - equ oW
target="http://i-content.org/movie.xml#scened" />
the shot
</Phrase>
is very long.
</Sentence>
<Sentence>
<Phrase>
<Relation
type="urn:mpeg:mpeg/:cs:SemanticRelationCS 2001 :partOf"
target="http://i-content.org/movie.xml#scened" />
The actress
</Phrase>
is nice.
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
<|/Mpeg7>
SyntacticRelation CS, SyntacticSemanticRelation CS, and SemanticSyntacticRelation CB are
agfin used to mention (as opposed to use) some argumeénts of relations. Those classification schemes apply not
only to Linguistic elements but also to any othef) DS instances. For instance, the above example |uses
SejanticSyntacticRelation CS to mentionithe video shot rather than using its meaning (the [world
represented by the shot).
Elgments of SpokenContentLatticeTypé, VideoTextType, ImageTextType, and TextSegmentTypk are
interpreted as linguistic entities when theyare referenced by the equal attribute and the Relation element| That
is, [if a Linguistic element refers to suchan element, it means that the two elements represent the same semantic

enfity. Such an element is regarded as linguistic expression/utterance (its meaning is ignored) when it is mentjoned
byla Relation element (for instance, referenced as a second argument by a Relation element with a reflation
term in SemanticSyntactigR&tation CS).

The Linguistic DS can describe not only inline textual data but also separate data, which may be text, video, or
auglio. The alignmentswith such data can be addressed by Medialocator elements, start and legngth
attributes, and Relation elements. A MedialLocator element specifies a portion of a separate data file, as
shpwn in the following example that describes that the 120" byte to the 133 o byte in file “transcript.txt] is a
sentence.

<Mpeg =

<! "MDS AMD/1 Example -->
<Déscription xsi:type="ContentEntityType">
MultimediaContent xXsi:type-rLinguisciclypen
<Linguistic>
<Sentence>
<Medialocator xsi:type="StreamLocatorType">
<MediaUri>http://i-content.org/GDA/transcript.txt</MediaUri>
<StreamSection unit="byte" start="120" length="14"/>
</Medialocator>
</Sentence>
</Linguistic>
</MultimediaContent>
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</Description>
</Mpeg7>

Similar descriptions are possible for video and audio data, as shown in the following example describing that the
part from 421/25 second to 453/25 second in the video data file://conversation.mpg is a sentence, in the
sense that an utterance of a sentence took place during that part of the video.

<Mpeg7>
<!-—- MDS AMD/1 Example —=>
Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<MedialLocator xsi:type="TemporalSegmentLocatorType">
<MediaUri>file://transcript.mpg</MediaUri>
<MediaTime>
<MediaTimePoint>T00:00:00:421F25</MediaTimePghnt>
<MediaDuration>PT32N25F</MediaDuration>
</MediaTime>
</Medialocator>
Hello.
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

Note [that such MediaLocator elements describe only the¢spatiotemporal alignment with linguistic data| in
sepafate files. More general, possibly semantic, relationships  with data other than linguistic elements are
addrgssed by the equal attribute and the Relation element as discussed above.

It is gften cumbersome and redundant to have a MediaLocator element in every linguistic element to be aligned
with @n external data. To avoid this, the starting peint and the length of the current linguistic element may |be
descilibed by the start and length attributes, respectively. A start attribute specifies a point in the file specifjed
by th¢ nearest preceding MediaUri element which is a child of an ancestor to the current element. When a stqrt
or 1¢ngth attribute has a nonNegativeInteger value, it assumes the same unit used last in the aboye-
mentjoned MediaLocator element.

The fpllowing example describes a_senténce that consists of a phrase from the 122nd byte to the 127th byte (which
contdins a smaller phrase from the ;124th byte to the 127th byte) and a head from the 128th byte to the 130th bjte
in thg text file specified by the MediaUri element. Note that the Medialocator element in this example is the
neargst preceding one which is a child of an ancestor element to the elements containing the start and length
attributes here. So the staxt attribute points into the file specified by the MediaUri element, and the unit of thgse
start and length attfibutes is one byte.

<Mpeg7>
!-— MDS\AMD/1 Example -->
Description xsi:type="ContentEntityType">
{MpltimediaContent xsi:type="LinguisticType">
<Linguistic>

<MedialLocator xsi:type="TemporalSegmentLocatorType">
<MediaUri>http://i-content.org/GDA/transcript.txt</MediaUri>
<BytePosition offset="120" length="14"/>

</Medialocator>

<Phrase start="122" length="6">
<Phrase start="124" length="4"/>

</Phrase>

<Head start="128" length="3"/>

</Sentence>
</Linguistic>
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</MultimediaContent>
</Description>
</Mpeg7>

The following example describes a sentence that consists of a phrase "John’ from 421/25 second to 434/25 second
and a head verb ‘came’ from 436/25 second to 453/25 second in the date located as “file://transcript.mpg”.

<Mpeg>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<MediaLocator xsi:type="TemporalSegmentLocatorType">
<MediaUri>file://transcript.mpg</MediaUri>
<MediaTime>
<MediaTimePoint>T00:00:00:421F25</MediaTimeRoint>
</MediaTime>
</Medialocator>
<Phrase start="T00:00:00:421F25" length="PT}3N25F">John </Phrase
<Head start="T00:00:00:436F25" length="PT1/N25F">came</Head>.
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
<)/Mpeg7>

The following example describes a sentence that consists of a phrase "John’ from 421/25 second to 434/25 s¢cond
angl a head verb ‘came’ from 436/25 second to 453/25 second)in the file located as “file://transcript.mpg”.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type=FLinguisticType">
<Linguistic>
<Sentence>
<MedialLocatorxsi:type="TemporalSegmentLocatorType">
<MediaUri>file://transcript.mpg</MediaUri>
<MediaTime>
<MediaRelIncrTimePoint
mediaTimeUnit="PTIN25F">421</MediaRelIncrTimePoint>
</MediaTime>
<JMedialocator>
¥Phrase start="421" length="13">John </Phrase>
<Head start="436" length="17">came</Head>.
</Sentence>
ZALinguistic>
</MultimediaContent>
</bestription>
<y MpegT7>

NofeThat tThe above start and Length aturibuie share the same unit specified by the mediaTimeUnit atnibute.

As discussed above, the elements of SpokenContentLatticeType, VideoTextType, ImageTextType, and
TextSegmentType are regarded as linguistic elements when they are mentioned. So the alignments with such
elements are addressed by Relation elements. In the example below, the target argument is regarded as a
sentence.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
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</Mpeg7>

<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<Relation type="urn:mpeg:mpeg7:SyntacticRelationCS:equal"
target="#anExternalSegment"/>
Stop it.
</Sentence>
</Linguistic>
MultimediaContent

/Description>

7.11.4.7 Guideline for simple description

Corrgsponding to various linguistic theories, there may be several different descriptions basedyon the Linguistic PS
to ad@ress the same semantic structure. For instance, consider the description of “a man who'came” below.
<Mpeg7>
!-— MDS AMD/1 Example -->
Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType” alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelati6énCS:2001" />
<Sentence>
<Phrase id="MAN">
A man
<Phrase>
<Head equal="#MAN" {£d#"WHO">who </Head>
<Phrase>
<Relation type=":r:agent" target="#WHO"/>
came
</Phrase>
</Phrase>
</Phrase>
<!-- insert mekxe elements -->
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>
This [s a rather exact.encoding of the most common linguistic analysis of a relative clause. The following simpler
desciliption captures ‘\the same semantic structure. More precisely speaking, both of these descriptions fail| to

uniquely determine.a-semantic structure, but they specify the same range of semantic structures.

<Mpeg7>

!-{("MDS AMD/1 Example -->
Description xsi:type="ContentEntityType">

Mozl (= =T - + [anl 1]

P <l + = 2 +
Tt HRe ST FeehRT ST=vE TR FESTTFETYP

<Linguistic>
<Sentence>
<Phrase id="MAN">
A man
<Phrase>
<Phrase equal="#MAN">who </Phrase>
came
</Phrase>
</Phrase>
<!-- insert more elements —-->
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</Sentence>
</Linguistic>
</MultimediaContent>
</Description>

</Mpeg7>

This latter description is of course perfectly valid, though different from the most common practice of linguistic
theorization. For practical purposes, simpler descriptions such as this are more recommendable as far as they
address the right semantic structures.

7.11.5 Linguistic DS example

7.1

The following example describes a use of the type attribute to indicate that the word “salt™is*used as a

prq

1.5.1 Basic attributes

vided that : pos: specifies some ontology of parts of speech.

verb,

<Head type=":pos:verb">salt </Head>

The depend attribute is attached to an extraposed linguistic element depending on another element embedq

2 e

ong of its siblings. For example, in the sentence: “Tom, | think that Mary hates/-*Tom” depends on “hates”,
is fhe head of embedded clause “Mary hates”.

ed in
which

A

<Mpeg7>

<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="Classification3chemeAliasType” alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001" />
<Sentence synthesis="backward">
<Phrase depend="#H" operator=":r:patient">Tom </Phrase>,
<Phrase>I </Phrase>
think that
<Phrase>
<Phrase>Mary </Phrase>
<Head id=s"#">hates</Head>
</Phrase>.
</Sentence>
</Linguistic>
</MultimediaCofitent>
</Description>
Mpeg7>

The following exaniple“indicates several operator types of phrases

JAN

Mpeg7>
<!--_MDS AMD/1 Example -->
<DeSCription xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>

<Header xsi:type="ClassificationSchemeAliasType” alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001"/>
<Sentence>
<Phrase operator=":r:experiencer">Tom </Phrase>
<Head>loves </Head>
<Phrase operator=":r:object">Sue</Phrase>.
</Sentence>
<Sentences synthesis="forward">
<Sentence operator=":r:cause">Tom hit Mary. </Sentence>
<Sentence>She cried. </Sentence>
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</Sentences>
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>

When the function word whose semantics is addressed by an operator attribute is a coordinate conjunction, its
meaning is the relationship among the conjuncts, as in the following example. Note that the coordinate conjunction
is the head of the coordinate structure.

<Mpeg7>
!-— MDS AMD/1 Example -->
Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Header xsi:type="ClassificationSchemeAliasType” alias="wV
href="urn:SomeOntologyOfVariableArityRelations" />
<Sentence>
<Phrase>
<Phrase>Tom </Phrase>
<Head operator=":v:and">and </Head>
<Phrase>Mary </Phrase>
</Phrase>
got married.
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

The fpllowing examples describe the base forms of the syntactic constituents in terms of the baseForm attribute

<Hepd baseForm="grow">grew </Head>
<Hejpd baseForm="dogs">dog </Head>

The fpllowing example involves an edit attribute indicating that the annotator replaced the comma in the origipal
text with a white space followed by “loves:”.

<Mpreg7>
!-— MDS AMD/1 Example~s=>
Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistdic>
<Sentence>
<JPhrase>Tom loves Mary </Phrase>
and
<Phrase>
Bill
<Head edit=":,">loves </Head>
Sue
</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>
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7.11.5.2 Copy and substitution

The id values defined within the Linguistic element copied by a copy attribute are each substituted with new id
values. For instance,

<a 1d="A"><b id="B"/><Relation target="#B"/></a>
<c id="C" copy="#A"/>

is regarded as equivalent with:

<p id="A"><b id="B"/><Relation target="#B"/></a>
<p 1d="C"><b id="Bl"/><Relation target="#B1l"/></a>

The substitute attribute indicates the element to substitute with the current Linguistic element.while copying due
to the copy attribute of the parent element. The id attributes and values defined by the substituted element are
alsgo substituted with the corresponding id attributes and values defined by the current element. For instance,

<p id="A"><b id="B"/><Relation target="#B"/></a>
<k id="C" copy="#A"><d substitute="#B"><e/></d></c>

is tegarded as equivalent with:

<p id="A"><b id="B"/><Relation target="#B"/></a>
<p id="C"><d id="Bl"><e/></d><Relation target="#Bl'W/></a>

The following example, with multiple ID values in the copy attribute, entails that Bill is both tall and heavy, be¢ause
thg copy attribute and the substitute attribute specify tosCopy “Tom is tall” and “He is heavy, too” |while
substituting <Phrase id="TOM”>Tom </Phrase> With <Phrase id="BILL”>Bill</Phrase> and TON with
BILL (in equal="#TOM").

c

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:types"LinguisticType">
<Linguistic>
<Sentence id="TAZL"><Phrase id="TOM">Tom </Phrase>is tall. </Sentende>
<Sentence id="HEAVY">
<Phrase ‘€qual="#TOM">He </Phrase>is heavy, too.
</Sentence>
<Sentencércopy="#TALL #HEAVY">
So i8-<Phrase substitute="#TOM">Bill</Phrase>.
</Sdntence>
</Linguistic>
</MultimediaContent>
</Description>
Mpeg7>

A

The following example entails that Tom lives in a house expected to be bigger than the house Mary lives in.

<Mpeg’
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence id="TomLivesInAHouse">
<Phrase id="TOM">Tom </Phrase>
lives in a house
<Phrase id="EXPECT">
expected to be bigger than
<Phrase copy="#TomLivesInAHouse" noCopy="#EXPECT">
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<Phrase substitute="#TOM">Mary </Phrase>
does
</Phrase>
</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
</Mpegl

In general, the noCopy attribute refers to some descendant elements of the element referred to by thé ¢dpy

attribute and excludes these descendant elements from the copy operation. So the above description means the
following.

® | The whole sentence (referred to as TomLivesInAHouse) minus “expected to be bigger than"Mary doesJ is
copied while substituting “Tom” with “Mary”, which results in “Mary lives in a house”.

® | “Mary does” in the original sentence is replaced with a phrase coreferent with (the) copy of the goverhor
(“house”) of what the noCopy attribute points to (“expected to be bigger than Mary does”), which resultg in
“Tom lives in a house bigger than X’ where X is coreferential with “a house” in.*Mary lives in a house.” (The
fact that “house” is the governor of “expected to be bigger than Mary does”‘is'Tnot made explicit by the tags
but can be automatically recognized.)

The tWwo sentences do not stand in any left-to-right ordering; they belong.te_two separate text streams and nong of
themlis left or right to the other.

7.11.5.3 Dependency and other syntheses

The Head element may or may not actually be a head, which cah be useful for encoding ambiguity. The followjng
example accommodates two interpretations: “planes whichrare quickly flying” and “to fly planes quickly”:

<Phfrase>

Head>
<Phrase>quickly</Phrase>
flying

/Head>

Head>planes </Head>

</Phrase>

The [following two examples illusfrate the use of dependency value for the synthesis attribute. The
intergretation of the example below may be to fly planes (where “planes” depends on “flying”) or planes which are
flying| (where “flying” depends on “planes”), because the default value for synthesis for Phrase elementq is
dependency.

|<Phrase>flying planes </Phrase>

When the head<s-specified uniquely and explicitly, the dependency relationships among the children are uniquely
determined as below, where both “the” and “good” depends on “idea”:

<Phlrase>

Phrase>the Phrase
<Phrase>good </Phrase>
<Head>idea </Head>

</Phrase>

In the following example, “very” depends on “quickly”, “quickly” depends on “flying” and “flying” depends on “planes”
due to synthesis="forward”.

<Phrase synthesis="forward">
<Phrase>very </Phrase>
<Head>quickly </Head>
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<Head>flying </Head>
<Head>planes </Head>
</Phrase>

Note that using forward simplifies the description. In fact, the above description is much simpler than the
following, equivalent one.

<Phrase>
<Phrase>
<Phrase>
<Phrase>very </Phrase>
<Head>quickly </Head>
</Phrase>
<Head>flying </Head>
</Phrase>
<Head>planes </Head>
<}/ Phrase>

In the following example, “eat” depends on “t0” and “to” depends on “want”, because t0” is the nearest potential
head before “eat”’, and “want” is the nearest potential head before “to”.

<Head synthesis="backward">
<Head>want </Head>
<Head>to </Head>
<Phrase>eat </Phrase>
<|//Head>

As|with the use of forward, backward simplifies the description:

A

Head>
<Head>want </Head>
<Phrase>
<Head>to </Head>
<Phrase>
<Head>eat </Head>
</Phrase>
</Phrase>
Head>

A

BeJow is an example of apposition.structure.

JAN

Mpeg7>
<!-- MDS AMD/1 \Example -->
<Descriptionsxsi:type="ContentEntityType">
<MultiméditaContent xsi:type="LinguisticType">
<Linguistic>
<Sentence>
<Phrase>I </Phrase>
<Head synthesis="apposition">
<Head>introduced Mary to Sue, </Head>
that is,
<Head>
<Head edit=":">introduced </Head>
my girlfriend to my wife
</Head>
</Head>.
</Sentence>
</Linguistic>
</MultimediaContent>
</Description>
</Mpeg7>
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The synthesis="repair” in the following example means that “gave Mary to the dog” is repaired by “(gave) the
dog to Mary”.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
<Linguistic>

SentaencaxT

<Head synthesis="repair">
<Head>gave Mary to the dog, </Head>
oh, I'm sorry,
<Head>
<Head edit=":">gave </Head>
the dog to Mary
</Head>
</Head>.
</Sentence>
</Linguistic>
</MultimediaContent>
/Description>
</Mpeg7>

7.11.5.4 Quotation

The following example shows how to describe a direct narfative by a Quotation element. Note that this
desciliption almost determines the syntactic structure of the whole sentence, because a Quotation element is
phradal and hence cannot govern other syntactic constituents:

<Mpreg7>
!--— MDS AMD/1 Example -->
Description xsi:type="ContentEntidfyType">
<MultimediaContent xsi:types"™LinguisticType">
<Linguistic>
<Header xsi:type=Y€lassificationSchemeAliasType” alias="r"
href="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001" />
<Sentence>
<Quotatidén>I quit </Quotation>,
<HeadXsaid </Head>
<Phrase operator=":r:agent">Sue</Phrase>.
</Sentence>
</Linguistic>
</MultimediaContent>
/Descriptian>
</Mpeg7>

7.11.p:5(Partial description

The Linguistic DS allows partial description of linguistic structure. The following shows a description of the
sentence: “You might want to suppose that flying planes may be dangerous.” The example specifies that “flying”
depends on “planes” by specifying that the “flying” is a phrase and thus cannot be a governor. The relations among
the child elements and child texts are left undescribed; here it is just assumed that some dependencies hold among
them, without committing to any further details.

<Mpeg7>
<!-- MDS AMD/1 Example -->
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="LinguisticType">
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