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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The
are
nee

described in the ISO/IEC Directives, Part 1. In particular, the different appro
ed for the different types of document should be noted. This document{was
accofdance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.so!6rg/dlirectives or

aintenance
al criteria
drafted in

list g

Any
cons

For
expr
the
WWY

.iec.ch/members_experts/refdocs).

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

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

the subject
such patent
ill be in the
5) or the IEC

f patent declarations received (see https://patents.iec.ch).

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

titute an endorsement.

hn explanation of the voluntary nature of standards, the meaning of ISO specific
essions related to conformity assessment, as<well as information about ISO's ac
World Trade Organization (WTO) principles in the Technical Barriers to Trade
v.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This
Subd

This
tech

The

Alis

Any

body.

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

third edition cancels and replaces the second edition (ISO/IEC 21000-22:2019), whi
hically revised.

main changes are as follows:

echnologies relatédito vibro-haptic devices, that convey enriched information of
Uibrations to help'elderly/fragilized persons, like load guidance or emergency warnings,

[ of all partstin'the ISO/IEC 21000 series can be found on the ISO and IEC websites.

terms and
lherence to
(TBT) see

technology,

th has been

consecutive
forinstance.

feedback’/or questions on this document should be directed to the user’s national standards

s.html and

A(C complete listing of these bodies can be found at www.iso.org/member

Wwy

v.ieC.ch /national-committees.
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Introduction

The four data formats standardized in this document are represented in Figure 1: User Description
(UD), Context Description (CD), Service Description (SD), and Recommendation Description (RD),
where UD/CD/SD/RD indicate the formats specified by MPEG-21 User Description.

| Application |
A
request/ I Recommendation
update y Description

Recommendation Engine

A A A
request/ I User I Context I Service
update I Description I Description ] I' Descrigtion

UD manager CD manager SD manager

UD CD SD
database database database

Figure 1 — Conceptual Model of MPEG-21 User Description

This document specifies User Description, .Gontext Description, Service Description |and
Recommendation Description. Description Managers, Recommendation Engine and Application (in
black in thelfigure) are outside of the scope of this document. The description managers of figure ] are
in charge of

1) Updating UD, CD and SD e.g. as a result of a User selection
2) Providipg UD, CD and SD in response to requests coming from the Recommendation Engine.

Recommeniation Engines proeess UD, CD and SD and provide Recommendations in the formn of
Recommendation Description-(RD) typically to an Application.

The Internptional Organization for Standardization (ISO) and the International Electrotechhical
Commission (IEC) draw attention to the fact that it is claimed that compliance with this document|may
involve the fise ofa\pdtent.

SO and IEC|tdke no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO and IEC that he/she is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this
respect, the statement of the holder of this patent right is registered with ISO and IEC. Information may
be obtained from the patent database available at www.iso.org/patents or https://patents.iec.ch.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights other than those in the patent database. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.
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INTERNATIONAL STANDARD ISO/IEC 21000-22:2022(E)

Information technology — Multimedia framework (MPEG-
21) —

Part 22:
User description

1 Bcope

This|document specifies four data formats: User Description (UD), Context Description (D), Service
Desdription (SD), and Recommendation Description (RD). This document also.specifies technologies
relatled to consecutive vibration.

2 Normative references

Theile are no normative references in this document.

3 Jl‘erms and definitions
For the purposes of this document, the following terms\and definitions apply.
ISO 4nd [EC maintain terminology databases foruse in standardization at the following addresses:

— |SO Online browsing platform: available:athttps://www.iso.org/obp

— |EC Electropedia: available at https/Www.electropedia.org/

3.1
MPHEG-21 UD
fourfstandard descriptions thatieontain information about user, context, service and recommendation

3.2
usel| description
uD
set of data which may contain static and/or dynamic information about the user

EXAMPLE {dentity, interactions, preferences, security settings.

3.3
contlext description
CD
set of data that describes the context and environmental situation in which the user is located,

EXAMPLE Device in use, physical position, environmental variables (such as temperature and humidity),
traffic conditions, security settings.

3.4

service description

SD

set of data containing pertinent information (including security settings) about services (or a set of
sub-services)

© ISO/IEC 2022 - All rights reserved 1
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3.5

recommendation description

RD

set of recommendation data, containing subsets from UD (3.2), CD (3.3), SD (3.4) and additional logical

relations an

3.6
user

d metadata related to the subsets

human or software agent, industrial process or device that is performing autonomous activities

3.7

service
independe
responding

3.8
context
environmer

EXAMPLE

3.9
application
entity in ch

EXAMPLE
3.10
manager

<UD/CD/SD
securing UL

3.11
recommen

process (or
(3.3) and SL

4 Gener

Clauses 5, 6
respectively
shall be as

4.1 comy

This common

nL, value-adding operation, which brings values to users, or applications providing/ben

to user’s needs

tal situation for the user

Device in use, physical location, etc.

irge of responding to the users' requests

An interface allowing users to choose their preferred programs on a smart TV.

> entities that provide functionalities of filtéring, accessing, storing, editing, updating
(3.2), €D (3.3) and SD (3.4)

ation engine
h set of processes) in charge of exploiting all available information contained in UD (3.2
(3.4) to produce a recommendation, i.e. RD (3.5), for an enriched user experience

al description

. Schemes for allthese descriptions shall be as provided in Annex A. Classification sché
rovided in Anhex B.

nhonAttributes

hwtributes describes basic properties of each sub element for UD, CD, SD and RD.

efits

and

), CD

7,8 and 9 preserit the specification of the general description, and of the UD, CD, SD andl RD,

tImes

4.1.1 Syntax

<attributeGroup name="commonAttributes">
<attribute name="generatedTime" type="dateTime"/>

<attribute name="descriptionID" type="anyURI" use="required"/>

</attributeGroup>

4.1.2 Semantics

Name Definition

commonAttributes Describes properties of each sub element for UD, CD, SD and RD.
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Name Definition
generatedTime Specifies generated time of description.
descriptionID Indicates the ID of the description. This information can be a combination of

numbers, alphabets, etc. All description need to have the unique descriptionID.

4.1.3 Examples

<ud:UD generatedTime="2015-0-25T09:30:472" descriptionID="UD1234">
<ud:UserID>ID 132534</ud:UserID>
</ud=-1D

4.2 | ValueTypes

Severral value types can be used to precisely express the data according to vanious conditions. These
simple types define a basic scale type and specify the constraints and informatign.

4.2.1 Syntax

<sifppleType name="valueByNominal">
restriction base="NMTOKEN"/>
</sjmpleType>

<sifjpleType name="valueByOrdinal">
restriction base="integer"/>
</sjmpleType>

<sinppleType name="valueByInterval">
restriction base="float"/>
</sjmpleType>

<siffpleType name="valueByRatio">
restriction base="float"/>
</simpleType>

<sinpleType name="valueByAlL'>

union memberTypes="ctsraldueByNominal ct:valueByOrdinal ct:valueByInterval
ct:JyalueByRatio"/>

</simpleType>

<sifppleType name="ZeroToOneRatioType">

restriction base="ct:valueByRatio">
<minIncl@usive value="0"/>
<maxIm¢lusive value="1.0"/>

/resridction>

</simpllePype>

<simpheType name="ZeroToOnehundredRatioType™

<restriction base="ct:valueByRatio">
<minInclusive value="0"/>
<maxInclusive value="100.0"/>
</restriction>
</simpleType>
<simpleType name="ZeroToTenOrdinalType">
<restriction base="ct:valueByOrdinal">
<minInclusive value="0"/>
<maxInclusive value="10"/>

</restriction>

</simpleType>
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<el

</restriction>

</simpleType>

<choice>

ment name="7croToOnchundredRatio" type="ct 70+ 0To0n hunde AD:M—%nrr'lT " /

<simpleType name="ZeroToOnehundredOrdinalType">
<restriction base="ct:valueByOrdinal">
<minInclusive value="0"/>

<maxInclusive value="100"/>

<complexType name="normalizedRatioValueType">

<element name="ZeroToOneRatio" type="ct:ZeroToOneRatioType"/>3D

choice>
</complexT
<complexTy
<choics
<els

<els

</choid

</complexT|

vpe>

>

e>

ype>

pe name="normalizedOrdinalValueType">

ment name="ZeroToTenOrdinal" type="ct:ZeroToTenOrdinalType" />

ment name="ZeroToOnehundredOrdinal" type="ct:ZeroToOnehundredOrdinalType"/>

4.2.2 Semantics

Name

Definition

valueByNonj

inal

Describes categorically discrete value such as type of car, name of intgrest
or type of personality. This‘eh€ is easy to remember and describe. But it is
difficult to standardize ahinternal name or naming convention.

valueByOrd

inal

Describes a natural ordering value such as ranking of priorities, the order of
people placed in a }lin€; the choice on a rating scale from 1 to 100. In ordlinal
measurement, the attributes can be rank-ordered. The interval betyeen
values is not interpretable in an ordinal measure. On a 10-point scalg, the
difference bétween a9 and a 10 is not necessarily the same as the difference
betweena’il and a 2.

valueByIng

erval

Describes interval data. Interval data is like ordinal exceptitis clearly defined
that'the intervals between each value are equally split. The most common
example is temperature in degrees Celsius or Fahrenheit. The differgnce
between 10° and 150° is the same as the difference between 30° and 17(°. In
interval scales, itis possible to add, subtract and average, but multiplicdtion
and division are not possible.

valueByRati

Describes the ratio value that can be divided and multiplied. For example,
weight and height are ratio values, and these variables can be meaningfully
added, subtracted, multiplied and divided.

valueByAlll

Describes the value including nominal, ordinal, interval and ratio value type.

ZeroToOneHR

aCioType

Describes the ratio value type of which the range is from 0 to 1. The value

shall be aTloating pointnumber and cannotbe lIower than U or greater than 1.

ZeroToOnehundredRatioType

Describes the ratio value type of which the range is from 0 to 100. The value
shall be a floating point number and cannotbe lower than 0 or greater than 100.

ZeroToTenOrdinalType

Describes the ordinal value type of which the range is from 0 to 10. The value
shall be an integer number and cannot be lower than 0 or greater than 10.

ZeroToOnehundredOrdinalType

Describes the ordinal value type of which the range is from 0 to 100. The value
shall be an integer number and cannot be lower than 0 or greater than 100.

normalizedRatioValueType

Describes the normalized ratio value. Based on this type, only one of Zero-
ToOneRatio or ZeroToOnehundredRatio element shall be instantiated.

normalizedOrdinalValueType

Describes the normalized ordinal value. Based on this type, only one of Zer-
oToTenOrdinal or ZeroToOnehundredOrdinal element shall be instantiated.
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4.2.3 Examples

<ud:value>
<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>

</ud:value>

<ud:value>

<ct: ZeroToTenOrdinalType >3</ct: ZeroToTenOrdinalType >
</ud:value>

4.3 [ TimeType

Timelype describes a specific time point or a period of time, such as the starting and«the endling time.

4.3.1 Syntax

<conplexType name="TimeType">
sequence>
<element name="startTime" type="dateTime"/>
<choice minOccurs="0">
<element name="endTime" type="dateTime"/>
<element name="duration" type="duration"/>
</choice>
/sequence>

</cqmplexType>

4.3.2 Semantics

Namie Definition

TimgType Specifies a time pointand duration to describe the specific time jnformation.
It.describes start time and end time or duration.

stayptTime Describes a start time point based on dateTime type defined in the XML
Schema Part 2 (XML Schema). When neither endTime nor duratipn is defined,
the startTime denotes a specific time point.

endTime Describes an end time point based on dateTime type.

durgtion Describes a duration time based on duration type.

4.3.3 Examples

<ud{PeriodOfOccurrence>

&thdtartTime>2015-06-04T18:13:51.0Z</ct:startTime>
<ct:endTime>2015-06-04T18:14:51.0%2</ct:endTime>

</ud:PeriodOfOccurrence>

4.4 ExtendedTimeType
The ExtendedTimeType can be used to describe added time information. The time interval may recur

periodically, as indicated by the recurrence and numofRecurrences attributes. The ExtendedTimeType
can be used to describe a repetitive task.

4.4.1 Syntax

|<complexType name="ExtendedTimeType"> |
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<complexContent>

<simpleType>
<restriction b
<enumeratio
<enumeratio
<enumeratio

<enumeratio

numeratd

<extension base="ct:TimeType">

<attribute name="recurrence" default="none">

ase="NMTOKEN">

n value="none"/>

n value="daily"/>
n value="weekly"/>

n value="monthly"/>

</eH

</compll

</complexT

</restriction>
</simpleType>
/attribute>

tension>

exContent>

vpe>

attribute name="numOfRecurrences" type="positiveInteger"/>

nvaluc="gnnugll:;/"
P

4.4.2 Senpantics

Name

Definition

ExtendedTil

meType

Describes added time informatien. The time interval may recur periodi¢ally,
as indicated by the Recurrep€e)and numOfRecurrences attributes.

Recurrencsg

Indicates whether the time interval recurs periodically, and the recurrence
frequency. The values allowed are defined as follows:

— none: indicates that the associated temporal interval is nonrecurting;

— daily: indicates that the associated temporal interval recurs on a dlaily
basis;

— weekly: indicates that the associated temporal interval recurs jon a
weekly basis;

-+ y'monthly: indicates that the associated temporal interval recursfon a
monthly basis;

— annually: indicates that the associated temporal interval recurs dn an
annual basis.

Other values that are datatype-valid with respect to string (XML ScHema
Part 2) are reserved. By default, the time interval is non-recurring. If the
value of this attribute is not “none”, the date and time given in this description
specifies the date and time of the first occurrence of the event.

numOfRecuq

reneges

Indicates how many times the time interval recurs (optional). For example,

when Recurrence=daily , the value of numOfRecurrences denotes the number
of days that the PreferenceCondition shall be in effect. This attribute shall
not be used when the time interval is not recurring (Recurrence="none").
When a time interval recurs (as indicated by the recurrence attribute) and
the numOfRecurrences attribute is not present, the time interval when the
PreferenceCondition shall bein effect recursindefinitely. When the time
interval recurs and the numOfRecurrences attribute is present, the time
interval indicated by the Time element is the first interval in the sequence
of time intervals when the PreferenceCondition shall be in effect. In this
case, the Time element shall include a specific time instant (date and time)
that specifies the start of the first interval.
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4.4.3 Examples

<ud:Schedule>

<ud:ScheduleEvent xmlns:ct="urn:mpeg:mpeg-ud:2014:01-CT-NS"
descriptionMethod="byAgent" eventName="103rd Meeting" startTime="2015-09-30T10:00:00Z">

<ud:RecurrenceInfo>
<ct:startTime>2015-09-30T10:00:00z</ct:startTime>
<ct:duration>P10D</ct:duration>
</ud:RecurrencelInfo>
</ud:ScheduleEvent>
</udl: Schedule>

4.5 | LocationType

This| subclause describes a structure of LocationType element. LocationType,include Ldcation and
SemaphticLocation elements.

4.5.1 Syntax

<conplexType name="LocationType">
sequence>
<element name="GeographicLocation" type="mpeg7¢;PlaceType" minOccurs="0"/>

<element name="SemanticLocation" type="mpeg7:SemanticPlaceType" minOccursf"0"/>
/sequence>

</cqdmplexType>

4.5.2 Semantics

Namle Definition

LocqtionType This\data type represents geographical and semantic locationof the user.
GeographicLocation Bescribes a geographical location.

SemgnticLocation Describes a semantic location.

4.5.3 Examples

This|example indicated’use of Location. In this case, the place is a university in Madrid, Spajin.

<cd]Location)
ct:GeqgraphicLocation>
<mpeg’:Name xml:lang="en">Madrid</mpeg7:Name>

<mpeg’7:GeographicPosition datum="itrf">

mpEg T PUInTt et tude—"35- S —tormgttude—"135 75 —=ttTtude="00"
</mpeg’:GeographicPosition>
<mpeg7:AdministrativeUnit type="city">Madrid</mpeg7:AdministrativeUnit>
<mpeg7:PostalAddress>
<mpeg7:AddressLine>E.T.S.Ing. Telecommunication</mpeg7:AddressLine>
<mpeg7:AddressLine>Universidad Politecnica de Madrid</mpeg7:AddressLine>
<mpeg7:AddressLine>Ciudad Universitaria s/n</mpeg7:AddressLine>
<mpeg7:Postingldentifier>E-2804</mpeg7:PostingIdentifier>
</mpeg7:PostalAddress>
</ct:GeographicLocation>

</cd:Location>
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4.6 ClassificationSchemeAliasType

The classificationSchemeAliasType assigns an alias to a classification scheme. When a classification
scheme is referenced, an abbreviated reference form can be used.

4.6.1 Syntax

<complexType name="ClassificationSchemeAliasType">
<complexContent>

<extension base="anyType">

gttribute TTame—arias Lype="NMITURKNEN use—= Lequiieu

attribute name="href" type="anyURI" use="required"/>
</extension>

</compllexContent>

</complexType>

4.6.2 Senpantics

Name Definition

ClassificgtionScemeAliasType Describes an aliasforacClassificationdSgheme referenced by a URI

alias Describes the alias assigned to the‘classification scheme. The scope of
the alias assigned shall be the entire description regardless of wher¢ the
ClassificationSchemeAliasdppears in the description.

href Describes a reference to the elassification scheme that is being aliased ysing
a URI. The classification scheémes shall be referenced using the identiflying
value defined by the uriattribute of the ClassificationScheme.

4.6.3 Examples

<!-- Define schema aliases --> <Classifi\¢ationSchemeAlias alias="s1"

href="urn:mpeg: mpeg2l:UD:CS:DeviceCateégoryCsS:2016"/>

<!-- Refery to the term using the)schema aliases —-->
<ud:DevicgCategory>:Sl:1</udDeviceCategory> <!-- :S1:1 means watch --
>

4.7 Obje¢ctType

This objecqType-describes the object which is used by user, service provider and recommendjtion
engine.

4.7.1 Syntax

<complexType name="ObjectType">
<sequence>
<element name="ObjectID" type="ID" minOccurs="0"/>
<element name="ObjectName" type="Name" minOccurs="0"/>

<element name="ObjectActivity" type="mpeg7:ControlledTermUseType" minOccurs="0"
maxOccurs="unbounded" />

<element name="ObjectCategory" type="mpeg7:ControlledTermUseType" minOccurs="0"/>
<element name="ObjectInformationURI" type="anyURI" minOccurs="0"/>
<element name="ObjectLocation" type="ct:LocationType" minOccurs="0"/>

</sequence>
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<attribute name="ObjectFormat" use="optional">
<simpleType>

<restriction base="NMTOKEN">
<enumeration value="Visual"/>
<enumeration value="Audio"/>
<enumeration value="Video"/>
<enumeration value="Text"/>
<enumeration value="Image"/>

</restriction>

simoloTun
™ JT

/attribute>

</cdmplexType>

4.7.2 Semantics

Name Definition

ObjgctType This data type describes the objects offered’by the service. All kind of items
that are provided by a service provider.can be an object.

ObjgctID Describes an object ID used for identifying an object in ObjectType.

Objg¢ctName Describes the name of the object;

ObjgctActivity Describes the activity of thé\object intended by the user. In cpse of visual
object, value for this elément can be vibrating, flickering, appearing and
disappearing.

ObjgctCategory Describes the category of the object, such as similar object’s representative

name. Terms forthe objectCategory are specified by the ObjedtCategoryCS
(urn:mpeg_:afpeg21:UD: CS:ObjectCategoryCS:2016).

ObjgctInformationURI Describes the information about URI associated with the object} if the object
containstadditional information for the other objects or services.

ObjgctLocation Describes the geographic location of the real-world location fpr the object
(e.g. GPS).
ObjgctFormat Describes type for the media format of the object. (e.g. visual, pudio, video,

text, image).

4.7.3 Examples

<sd{ServiceObjegtInformation ObjectFormat="Visual">
ct:0bjecfID>ID195</ct:0bjectID> <ct:0bjectName>Burger King</ct:0ObjectName>
ct:0bjectCategory href="urn:mpeg:mpeg2l:DU:CS:0bjectCategoryCS:2016:0203
"><Name®flast food</Name></ct:0bjectCategory>

ct¥ObjectInformationURI>http://www.mpeg-ud.com/</ct:0bjectInformationURI>
<ct:0bjectLocation>

<ct:GeographicLocation>
<GeographicPosition datum="itif">
<Point longitude="-110" latitude="20" altitude="50"/>
</GeographicPosition>
</ct:GeographicLocation>
</ct:0bjectLocation>

</sd:ServiceObjectInformation>
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4.8 Infor

4.8.1 Syn

This Syntax

mationAccessUserGroup

tax

iS InformationAccessUserGroup type.

<complexType name="InformationAccessUserGroup">

<sequence>
<element name="UserID" type="mpeg7:UserIdentifierType" maxOccurs="unbounded"/>
</sequence>
<attridute name="GrouplD" type="anyURI"/>
</complexIlype>

Informatio

list of other

1AccessUserGrouptypehaSInformationAccessIDtype.InformationAccessIDdeSCﬂbe
users who can access private information.

4.8.2 Senpantics

5 the

Name Definition

InformatidnAccessUserGroup Describes the group of other users who can access privatg in-
formation.

UserID Specifies the list of user’s ID b€longing to the group that can agcess
private information.

GrouplID Specifies the identifier of the group.

5 User description

5.1 UserDescriptionType

This clause
cases.

specifies User Description (UD) which contains root elements at the basis of individua

5.1.1 Syntax

[l use

<complexTy
<compls

<exy

minOccurs4

e name="UD">

xContent>

ension base®x!'ud:BaseUserType'">
<sequendex

<element name="InformationAccessGroup" type="ct:InformationAccessUserGroug
"0" maxOccurs="unbounded" />

<element name="ClassificationSchemeAlias" type="ct:ClassificationSchemdg
nOccurs="0" maxOccurs="unbounded"/>

asType" mi]

Ali

10

<element name="UserID" type="mpeg7:UniquelDType"/>

<element name="UserProfile" type="ud:UserProfileType" minOccurs="0"/>
<element name="UsageHistory" type="ud:UsageHistoryType" minOccurs="0"/>
<element name="Preference" type="ud:PreferenceType" minOccurs="0"/>
<element name="Emotion" type="ud:EmotionType" minOccurs="0"/>

<element name="Schedule" type="ud:ScheduleType" minOccurs="0"/>

<element name="Activity" type="ud:ActivityType" minOccurs="0"/>

<element name="Representation" type="ct:0bjectType" minOccurs="0"/>
<element name="Intention" type="ud:IntentionType" minOccurs="0"/>
<element name="Knowledge" type="ud:KnowledgeType" minOccurs="0"/>
<element name="ObjectSharing" type="ud:0bjectSharingType" minOccurs="0"/>
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<element name="ServiceUsagePattern" type="ud:UsagePatternType"

<attributeGroup ref="ct:commonAttributes"/>

name="LoudnessPreferences" type="ud:LoudnessPreferencesType"/>

name="VisualExpressionPreference" type="ud: VisualExpressionPreferenc

name="ConsecutiveVibrationPreference" type="ud: ConsecutiveVibrationP

COMPIEXCOITTETE

</cgmplexType>

5.1.2 Semantics

Name Definition

Uub Serves as the root element of the MPEG-21.UD Format. The uD glement shall

be used as the topmost element to make user description in ap instance of

MPEG-21 UD Format.

UsefDescriptionType

Specifies the syntax of the root element. This datataype is a sgt of descrip-

tions which may contain staticanddynamic information about
this Type, UserProfile, Prefefrence, Emotion, Schedule
element shall be instantiated:

user. Within
pPrActivity

Inf¢grmationAccessGroup

Describes the group of-other users who can access private infqrmation.

ClagsificationSchemeAlias

Specifies an alias for@ ClassificationScheme to be referencqd within the

UserDescriptionType by a simplified URL

UsegID

Describes theunique identifier of a user.

UsefProfile

Describes useér profile based on UserProfileType

UsageHistory

Describes usage history based on UsageHistoryType. This
représent user’s history for a given service, such as searchi
recommendations.

element can
ng or movie

Preference

Describes preference based on PreferenceType.

Emofion Describes emotion based on EmotionType. This type reprgsents user’s
emotion, including its changes over time.

Schgdule Describes schedule based on ScheduleType.

Actjvity Describes user activity based on ActivityType.

Repfesentation

Describes the representation such as user character and imagg
user. This element can be used to describe user character on the so|

used by the
cial network.

Intgntion

Describes a list of intentions related to specific actions which
may perform with a multimedia object.

a given user

Knoyledge Describes a piece of knowledge that the user wants to share fof recommen-
datiom purposes:

ObjectSharing Describes the condition of authority (e.g. ID, ownership and accessibility of
object) for the sharing and accessing of object to user or external service.

UsagePattern Describes various patterns about usage of user based on UsagePatternType.
Users use alot of applications and services for a variety of reasons. UsagePattern
might be used to figure out user’s characteristics.

commonAttributes

Describes a group of attributes for the CommonAttributes. The syntax and
semantics of commonAttributes are specified in General Description.

ServiceUsagePattern

Describes various patterns about usage of service by the user.

LoudnessPreferences

Describes static or dynamic personal and group audio preferenc
levels, audio level history, and song preferences) and the usage h
helps with selecting appropriate audio service.

es (e.g.audio
istory which
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Name Definition

VisualExpressionPreference A set of data edited by user’s intention/emotion or created by recognizing

user’s situation/condition.

ConsecutiveVibrationPreference Describes preferred duration/interval/period/amplitude/ frequency of
consecutive vibration

5.2 UserProfileType

The UserProfileType represents the abstract concept of a “user”. Concretely, a user can be a person, an
organization (e.g. a company), a group of persons (e.g. a musical ensemble), a device or other mixed user
(e.g. a cat arjd a person).

5.2.1 Syntax

<complexType name="UserProfileType" abstract="true">
<complgxContent>
<exflension base="ud:BaseUserType">
sequence>
<element name="Specialty" type="mpeg7:termReferencelLi'¢tType" minOccurs="0" />

/sequence>

</eH

</compll

</complexT

tension>

exContent>

vpe>

5.2.2 Semantics

Name Definition

UserProfilleType Describes a basicentity of user information (abstract). The User Profile eptity
shall correspand to one of a variety of a user including a person, a person
group, an organization, a device, a mixed user and so forth.

Specialty Describés-a specialty that this user has in various fields.

5.2.3 Examples

<ud:UserPy
<ud: Spq
</ud:UserH

ofile xsi:type=*ud:PersonProfileType">
cialty>urn:mpggrmpeg2l:UD:CS:UserSpecialtyCS:2016:01</ud:Specialty>

rofile>

5.3 PersonProfileType

The person

protileType describes a person entity. The personProfileType can be used to des¢ribe

individual

» 3 £ 1. 1 H
dSTCPTUPTT UITS U a TTUTITdIT UTTITS.

5.3.1 Syntax

<el
<el
<el

12

<complexType name="PersonProfileType">
<complexContent>
<extension base="ud:UserProfileType">
<sequence>
ement name="PersonInformation" type="mpeg7:PersonType" minOccurs="0"/>
ement name="Birthtime" type="dateTime" minOccurs="0" />
ement name="Language" type="ud:LanguageType" minOccurs="0"

maxOccurs="unbounded" />
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<element name="Accessibility" type="ud:AccessibilityType" minOccurs="0"/>
<element name="RelationshipStatus" minOccurs="0">
<simpleType>
<restriction base="string">

<enumeration value="single"/> <enumeration value="engaged"/> <enumeration
value="married"/> <enumeration value="separated"/> <enumeration value="divorced"/>
<enumeration value="widowed"/> <enumeration value="in a relationship"/> <enumeration
value="in an open relationship"/> <enumeration value="it is complicated"/> <enumeration
value="other"/>

<enumeration value="unspecified"/>

restriction

</simpleType>
</element>

<element name="Gender" type="ud:GenderType" minOccurs="0"/> <eleyglert
namg="SocialInformation" type="ud:SociallInformationType"

min@ccurs="0" maxOccurs="unbounded"/>
</sequence>

/extension>

/complexContent>

</cgmplexType>

5.3.2 Semantics

Name Definition

PergonProfileType Describes some basic properties of a human being.

PergonInformation Inherits the structure from the MPEG-7: PersonType.

Birfthtime This element@escribes the user’s birthtime.

Lanquage Describeproperties of one or more specific languages that this user is able
to use;

Accgssibility Deseribe the user’s need to access digital resources and the pser’s detail
ithpairment information in the context of audiovisual conditiop.

RelqtionshipStatus This element describes the relationship status of the user

Gender This element indicates the gender of the user.

SocjalInformation Describes information on the social communities subscribed|by the user,

and provided by a given service.

5.3.3 Examples

<ud{UserProfile xsi:type="ud:PersonProfileType">

ud:Specialty>urn:mpeg:mpeg2l:UD:CS:UserSpecialtyCS:2016: 01</ud:Specialty>

udtPersonInformation>

<mpeg7:Name xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004">
<mpeg7:GivenName>Jaewon</mpeg7:GivenName> </mpeg7:Name>
<mpeg7:PersonDescription>Mpeg-UD Member</mpeg7:PersonDescription>
<mpeg7:Nationality>KR</mpeg7:Nationality>
</ud:PersonInformation>
<ud:Gender>female</ud:Gender>
</ud:UserProfile>

5.4 OrganizationProfileType

OrganizationProfileType can be used to describe the profile of an organization.

© ISO/IEC 2022 - All rights reserved 13
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5.4.1 Syntax

<complexType name="OrganizationProfileType">
<complexContent>
<extension base="ud:UserProfileType">
<sequence>

<element name="OrganizationInformation" type="mpeg7:0rganizationType"/>

</sequence>

</extension>

oxContent

</comp

</complexType>

5.4.2 Semantics

Name Definition
OrganizatilonProfileType Describes the profile of the organization.
OrganizatifonInformation Describes basic properties of the organization using MPEG- 7:0rganizationType.

5.4.3 Examples

<ud:UserPy
<ud: Spq
<ud:0rg
<mp§q

</ud:01
</ud:UserH

ofile xsi:type="ud:OrganizationProfileType">
cialty></ud:Specialty>

anizationInformation>

g7 :Name>MPEG-UD Group</mpeg7:Name>

mpeg7:Kind>

<mpeg7:Name>Mpeg—- SYSTEM Subgroup</mpeg7:Name>
/mpeg7:Kind>

ganizationInformation>

rofile>

5.5 Devig

DeviceProf

reProfileType

| LeType can be used to describe the profile of a device acting as user.

5.5.1 Syntax
<complexType name="DeviceProfileType">
<complgxContent>
<exfension, base="ud:UserProfileType">

séaguence>

sremert Tame=bevice*—type="mpegZ i TermitatCapaprr rtyBaseType™

<element name="DeviceCategory" type="mpeg7:termReferencelistType"

minOccurs="0"/>
</sequence>
</extension>
</complexContent>

</complexType>

5.5.2 Semantics

Name

Definition

DeviceProfileType

Description of the device profile.

14
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Name Definition
Device Description of the device capabilities
DeviceCategory Terms for the DeviceCategory are specified by the DeviceCategoryCS (urn:

mpeg: mpeg2l: UD: CS: DeviceCategoryCS: 2016}

5.5.3 Examples

<ud:

UserProfile xsi:type="ud:DeviceProfileType">

<ud:Device xsi:type="mpeg2l:DisplaysType">

mpeg?2] -Display

ud: 1
</u

<mpeg2l:DisplayCapability xsi:type="mpeg2l:DisplayCapabilityType">
<mpeg2l:ScreenSize horizontal="42" vertical="41"/>
</mpeg2l:DisplayCapability>
</mpeg2l:Display>

/ud:Device>

ud:DeviceCategory>urn:mpeqg:mpeg2l:UD:CS:DeviceCategoryCS:2046%0001</
eviceCategory>

:UserProfile>

5.6

Grou

5.6.1

GroupedProfileType

bedProfileType can be used to describe basic attributes of a group, intended as a set o

Syntax

f users.

<coq

plexType name="GroupedProfileType">
complexContent>
<extension base="ud:UserProfilelype">
<choice minOccurs="2" max@ccurs="unbounded">

<element name="Usen™ type="ud:UserProfileType"/> <element name="Use]

Ref"

typg="anyURI"/>
</choice>
</extension>
/complexContent>
</cqmplexType>
5.6.2 Semantics
Name Definition
GroypedProfileType Describes an individual group’s basic profile.
User Beseribes-informationabottone-of thegroup’smembers—eg. one of User
Profile, Device Profile, Organization Profile).
UserRef A reference to a group’s member through the specification of its URI.

5.6.3 Examples

<ud:
<ud:UserID>

UD>

<ud:UserID>ID 35243</ud:UserID>

</ud:UserID>
<ud:UserProfile xsi:type="ud:GroupedProfileType">

<ud:User xsi:type="ud:PersonProfileType">

© ISO/IEC 2022 - All rights reserved
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<ud:PersonInformation>
<mpeg7:Name><mpeg7:GivenName>Jim</mpeg7:GivenName></mpeg7:Name>
</ud:PersonInformation>
</ud:User>
<ud:UserRef>ID 3023 Jim</ud:UserRef>
<ud:UserRef>ID 303 John</ud:UserRef>

</ud:UserProfile>

</ud:UD>

S e

The Usager]storyType describes the history of interaction and consumption of multimedia..

5.7.1 Syntax

<complexType name="UsageHistoryType">
<complgxContent>
<exflension base="ud:BaseUserType">
sequence>

<element name="DetailedUserInteraction" type="ud:DetldiledUserInteractionType"
minOccursH"0"/>

<element rlame="ServiceUsageInformation" type="ud:ServiceUsageInformationType"
minOccursH"0" />

/sequence>
</extension>
</compllexContent>
</complexType>
<complexType name="DetailedUserInteractionType">
<annotation>

documentation>The main complext type describing detailed interaction with
multimedig items</documentation>

</annotation>
<seduence>
element name="MultimediaExperiences">
<complexType>
<sequencg>

<element name="MultimediaExperience" type="ud:MultimediaExperienceType"
maxOccurss’unbounde@”™y>

J/element>
&/ sequence>

</complexType>

clementc
</sequence>
</complexType>
<complexType name="ServiceUsageInformationType">
<sequence>
<element name="ServiceID" type="sd:ServiceDescriptionType"/>
<element name="UsageTime" type="ct:TimeType"/>
</sequence>

</complexType>

16 © ISO/IEC 2022 - All rights reserved
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5.7.2 Semantics

Name Definition

UsageHistoryType Specifies the history of interaction and consumption of multimedia.

MultimediakExperiences The set of multimedia experiences of the user.

ServiceUsageInformation Describes information about service usage based on
ServiceUsageInformationType. Users use a lot of applications and
services for a variety of reasons. When encountering a problem such as
storage limitation and program errors, it might be difficult to describe
usage history completely. In this case, ServiceUsageInformation ele-
menteanbeusedto hclpo tostmmarizeinformatiomabottt age history.

DetgiledUserInteraction Structure containing information about the multimedia efperiences of
the user.

UsageInformationType Describies a general information related to usageé.

SeiyicelD Describes the service used by the user.

UsageTime Describes time duration for service usage~The syntax and femantics of
TimeType are specified in General Description.

5.7.3 Examples

<ud{UsageHistory>

SD: 2

vicd

staj

ud:ServiceUsageInformation>

<ud:ServicelD xmlns:ct="urn:mpeg:mpeg2l:UD{CT:2016" xmlns:sd="urn:mpeg:mp4g
016">

<sd:ServicelID>13243</sd:ServicelD>
<sd:ServiceGeneralInformation>

<sd:ServiceName>Servicel</sd@ServiceName> <sd:ServiceProvidd
Provider</sd:ServiceProviderName>

</sd:ServiceGeneralInformation>

<sd:ServiceTargetInformation></sd:ServiceTargetInformation>
<sd:IsServiceAvailabjle>true</sd:IsServiceAvailable>

</ud:ServicelID>

<ud:UsageTime>

<startTime xmIns="urn:mpeg:mpeg2l:UD:CT:2016">2016-01-03T09:00:007Z<
tTime>

<endTife) xmlns="urn:mpeqg:mpeg2l:UD:CT:2016">2016-01-03T09:40:002</e]
</ud:UgageTime>
</ud:SexwrceUsageInformation>

/ud:Usdgelistory>

bg21:UD:

trName>Ser

hdTime>

5.8

EventType

An abstract representation of a generic event.

5.8.1 Syntax

<complexType name="EventType" abstract="true">
<annotation>

<documentation>An abstract representation of a generic real event</documentation>
</annotation>

<sequence minOccurs="1" maxOccurs="unbounded">

<element name="Coordinates">
<complexType>

<sequence>

© ISO/IEC 2022 - All rights reserved
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<element name="Location" type="ct:LocationType" minOccurs="0"/>
</element>
<element name="Time" type="ct:TimeType" minOccurs="0"
maxOccurs="unbounded" />
</element>
</sequence>
</complexType>
</element>

</sequence>

</complexType

5.8.2 Semantics

Name Definition
eventType An abstract representation of a generic real event.
Coordinatgs Spatial and temporal coordinates of the event. Multiple Coordinates model

events occurring in distributed space and time_(e.g: listening to a CD tfrack
by track when driving from office to home).

Location The location where the event occurs.
Time The (sequence of) time interval(s) or tirhe,point(s) at which the event ocgurs.

5.8.3 Examples

“EventType[ is an abstract complex type. Examples are provided in sections related to derived typgs.

<ud:Schedyle>

<ud:ScheduleEvent xmlns:ct="urn:mpeg:mp€g=ud:2014:01-CT-NS"
descriptigqnMethod="byAgent" eventName="103rd Meeting" startTime="2015-09-30T10:00:002'>

ud:RecurrenceInfo>
<ct:startTime>2015-09-30T10:00:00z</ct:startTime>
<ct:duration>P10D</ct:duration>
/ud:RecurrenceInfo>
</ud:ScheduleEvent>
</ud:Schedule>

5.9 InteractionAtomType

This complgx type specifies the common structure of pieces of multimedia consumed or provided|by a
user.

59.1 Syqtax

<complexType name="InteractionAtomType">
<annotation>
<documentation>An abstract representation of observables and artefacts</
documentation>
</annotation>
<sequence>
<element name="Role" type="anyURI">
<annotation>

<documentation>A piece of metadata that expresses the functionality of an
interaction atom (e.g. an observable or an artefact) while in a specific state. For
example, if the user adds a text part (artefact) with the intention of annotating an
image (observable), then the role of such text will be "annotation"</documentation>
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of a video).

</annotation>

</element>

<element name="MultimediaObject">
<annotation>

<documentation>Any type of data that can be handled by a device in order to
produce multimedia contents, e.g. in video, audio, text formats. The description of a
multimedia object may include its low-level characteristics (e.g. the "colour histogram"
A multimedia object can play a role as an observable or as an artefact
during a state of a multimedia experience. Multimedia objects comprise the following

types of objects:

</documentation>

ISO/IEC 21000-22:2022(E)

Text, Image, Video, AudioVisual, Audio, Application

min

</annotation>
<complexType>
<complexContent>

<extension base="didl:ItemType">

ccurs="0"/>

</extension>
</complexContent>

</complexType>

</element>

<sequence minOccurs="0">

<element

<complexType>

<sequence maxOccurs="unbounded">

<sequence>

<element name="SourceService" type="sd:ServigeDescriptionType"

</sequence>

name="Composition">

<element name="Artefact" type="ud:ArtefactType"/>

<element name="Obsexvable" type="ud:0ObservableType"/>

</sequence>
</complexType>
</element>
</sequence>
/sequence>

</cqdmplexType>

5.9.2 Semantics

Name Definition

IntgracgienAtomType Specifies the common structure of pieces of multimedia consymed or pro-
vided by a user.

Rol Spetifies the furnctiomatity of amrimteractiomratonr {e-g—amobservable or an
artefact) whilein a state ofaMultimedia Experience.Values for the content
of this element are specified in InteractionAtomRoleCS (urn:mpeg: mpeg2
1:UD:CS:InteractionAtomRolesCS:2016).

MultimediaObject Specifies descriptions of multimedia iteam consumed or provided by a user
and its source service.

Composition Any composition of Artefacts or Observables.

5.9.3 Examples

InteractionAtomType iS an abstract representation of observables and artefacts available for a user
in a certain State of a MultimediaExperience. The following example illustrates a case in which in the
same State of a MultimediaExperience a user produced on Artefact and observed one Observable.

© ISO/IEC 2022 - All rights reserved 19
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<Obs

<State>
<Artefacts>
<Artefact>

<Role>...</Role>

<MultimediaObject>...</MultimediaObject>

</Artefact>
</Artefacts>

ervables>

Ol iz alo-l

</0Yy
</Stats

<Role>...</Role>

<MultimediaObject>...</MultimediaObject>
<UsageEvent>...</UsageEvent>

/Observable>

servables>

>

5.10 Artetf

A specific nj
An artefact
or selected

actType

ultimedia object provided by the user while in a specific state of a Multimedia Experi
s any multimedia object actively generated by a user,(elg. tags, annotations, voice recor
by the user during a specific state of his/her multimédia experience.

5.10.1 Syntax

Ence.

ling)

<complexTy

<annotd

specific o
generated
during a g

</annot
<complg
<exy

</comp]]

</complexT

pe name="ArtefactType">
tion>

documentation>A specific multimédia object provided by the user while in a
tate of a Multimedia Experiencte. An artefact is any multimedia object activq
by a user (e.g. tags, annotations, voice recording) or selected by the user
pecific state of his/her\hultimedia experience</documentation>

ation>
xContent>
ension base="ud:&nteractionAtomType" />

exContent>

vpe>

ly

5.10.2 Semantics

Name

Definition

artefactTy

ATSpeciiic multimedia object provided by the uSer while In a Specific state

ofaMultimedia Experience.An artefactis any multimedia objectactively
generated by a user (e.g. tags, annotations, voice recording) or selected by

the user during a specific state of his/her multimedia experience.

5.10.3 Examples

This example illustrates a case in which in a specific state of a MultimediaExperience a user has

produced 3 artefacts.
<State>
<Artefact>
<Role>...</Role>
20 © ISO/IEC 2022 - All rights reserved
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<MultimediaObject>...</MultimediaObject>
</Artefact>
<Artefact>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
</Artefact>
<Artefact>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
</Artefact

</State>

5.11 ObservableType

A specific multimedia object that the user may decide to use, while in‘aSpecific statg
multfimedia experience. An observable is any multimedia object enjoyable by the userinas

(e.g.pn image displayed on the graphic interface).

5.11.1 Syntax

of his/her
becific state

<conplexType name="ObservableType">

annotation>

intd¢rface)</documentation>
/annotation>
complexContent>
<extension base="ud:InteractienAtomType">
<sequence minOccurs="0" maxOccurs="unbounded">
<element name="UgdageEvent">

<annotation

decides to actually uSe ‘an observable (e.g. when the user is reading a text,
vid4o, ...)</documentation>

<Aannotation>
LeomplexType>
<complexContent>
<extension base="ud:EventType">
<attribute name="usageType" type="anyURI"/> </extension>

</complexContent>

<documentation>A specific multimedia obzédcf that the user may decide to u
in 4 specific state of his/her multimedia experience. An observable is any mult]
objgct enjoyable by the user in a specifig.5fate (e.g. an image displayed on thd

<documeritation>A specific event which occurs every time the u

e, while
Imedia
t graphic

er
ching a

</complexType>
</element>
</sequence>
</extension>
</complexContent>

</complexType>

© ISO/IEC 2022 - All rights reserved
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5.11.2 Semantics

Name

Definition

UsageEvent

tually used by the user. A specific event which occurs every time the
decides to actually use an observable (e.g. when the user is reading a
watching a video, etc.).

Structure containing information about when the observable has been ac-

user
text,

5.11.3 Examples

This examp iring
a period starting and ending at specific points in time at an unknown location.
<?xml vergion="1.0" encoding="UTF-8"?>
<UD xmlns="urn:mpeg:mpeg2l:UD:UD:2016" xmlns:xsi="http://www.w3.0rg/2001/XMLEchéma~—
instance" |xsi:schemalocation=" urn:mpeg:mpeg2l:UD:UD:2016 1.MPEG-UD-UD.xsd!>
<UserID>UL00</UserID>
<Observables>
<Obgervable>
Role>...</Role>
MultimediaObject>...</MultimediaObject>
UsageEvent>
<Coordinates>
<Time><ct:StartTime>2001-12-17T09:30¢D7% </ct:StartTime</Time>
</Coordinates>
</UsageEvent>
/Observable>
</OYservables>
5.12 MultimediaExperienceType
The complek set of events (states and usage events) representing the fruition by the user, within a given

time intervi

11, of a certain number of multimedia contents.

5.12.1 Syntax
<complexType name="MwultimediaExperienceType">

<annotgtion>

<doqumentation>The complex set of events (states and usage events) representing [the

fruition Yy.S¢he user, within a given time interval, of a certain number of multimedia
contents</ddQeumentation

</annotation>

<sequence>

</el

<element name="States">

<complexType>

<sequence maxOccurs="unbounded">

<element name="State" type="ud:StateType"/> </sequence>

</complexType>

ement>

</sequence>

</complexType>

22
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Name Definition
States The states that compose the multimedia experience.
State

A specific event, identified by a set of “variables” or “coordinates” univocally
identifying the set of interaction atoms and their respective roles in a given
state of the multimedia experience.

5.12.3 Examples
Thi

S| ?Xample shows the structure of a Mot imedTaExperience a5 d Sequernce of differemtstates, each
occurring at certain moments in time. In each state, the user may observe observables

or produce

artefacts. In the first and last state, there is information about the usage event of the.dbséryable.

<MultimediaExperience>
States>
<State>
<Coordinates>

<Time>

</Time>
</Coordinates>
<Observables>

<Observable>

<UsageEvent>

<Time>

</Time>

</UsageEvent§
</Observable>
</Observables>
</State>
<State>
<Ceoofdinates>

<Time>

</Time>

<ct:startTime>2001-12-17T09:30:47Z </ct:startTigme>

<Role>...</Role>

<MultimediaObject>...</MultimediaObject>

<Coordinates>

<ct:startTime>2001-12-17T09:30:472</ct:startTime>

</Coordinates>

<ct:startTime>2001-12-17T09:40:4772</ct:startTime>

</Coordinates>
<Artefacts>
<Artefact>

<Role>...</Role>

</Artefact>
</Artefacts>
</State>
<State>

<Coordinates>

<Time>

© ISO/IEC 2022 - All rights reserved
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<ct:startTime>2001-12-17T09:40:47z</ct:startTime>
</Time>
</Coordinates>
<Artefacts>
<Artefact>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
</Artefact>
</Artefacts>
</Stat
<State
<Codrdinates>

Time>
<ct:startTime>2001-12-17T09:45:47zZ</ct:startTime>
/Time>

</Cdordinates>
<Observlables>

<Obdgervable>
Role>...</Role>
MultimediaObject>...</MultimediaObject>
UsageEvent>
<Coordinates>

<Time>

<ct:startTime>2001-12-17T09:50:473% </ct:startTime>

</Time>
</Coordinates>
</UsageEvent>
/Observable>
</Ofservables>
</State>
</States>

</MultimediaExperience>

5.13 StateType

A specific gvent, identified by a set of “variables” or “coordinates”, univocally identifying the sgt of
interaction ptoms apdtheir respective roles in a given state of the multimedia experience.

5.13.1 Sleax

<complexType name="StateType">

<annotation>
<documentation>A specific event, identified by a set of “variables” or
“coordinates” univocally identifying the set of interaction atoms and their respective
roles in a given state of the multimedia experience</documentation>
</annotation>
<complexContent>
<extension base="ud:EventType">
<sequence>
<element name="Artefacts" minOccurs="0">

<complexType>

<sequence>
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<element name="Artefact" type="ud:ArtefactType" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
<element name="Observables" minOccurs="0"> <complexType>
<sequence>

<element name="Observable" type="ud:0ObservableType"
maxOccurs="unbounded" />

</sequence>

</complexType>

</element>
<element name="SemanticallyRelatedStates" minOccurs="0"> <complexType>
<sequence>
<element name="StatesRef" minOccurs="1" maxOccurs="unbounded">
<simpleType>
<list itemType="anyURI"/>
</simpleType>
</element>
</sequence>
<attribute name="criterion" type="anyURI"/» </complexType>
</element>
</sequence>
<attribute name="order" type="nonNegativeInteger"/> <attribute name="1
typg="anyURI"/>
</extension>

/complexContent>

</cqmplexType>

5.13.2 Semantics

Namle Definition

Artgfacts Specifies the artefacts characterizing the state.

Obsgrvables Specifies the observables characterizing the state.

SemgnticallyRelatedStates Specifies the structure pointing to semantically related states tp the current
state.

Criferion Specifies the pointer to the specific semantic of the relation. The values for

this attribute are specified in StatesSemanticRelationshipCS (urn:mpeg:m
peg2l1:UD:CS:StatesSemanticRelationshipsCS:2016).

5.13.3CExamples

This example shows the structure of a state inside a MultimediaExperience of user U100. A state can
contain any number of artefacts and observables. It can also contain information about states that are
semantically related to each other through the semanticallyRelatedstates structure.

<?xml version="1.0" encoding="UTF-8"7?>
<UD xmlns="" urn:mpeg:mpeg2l:UD:UD:2016"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="
urn:mpeqg:mpeg2l1:UD:UD:2016 1.MPEG-UD-UD.xsd">

<UserID>U100</UserID>

<States>
<State>
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<Artefacts>...<Artefacts>
<Observables>...</Observables>
<SemanticallyRelatedStates>
<StatesRef>...</StatesRef>
</SemanticallyRelatedStates>

</State>
</States>

5.14 Prefe

Preference
of as an ind
style, senso
provider, in

Ivpe describes the preference related to the various services. Preference could beconrce
lividual’s attitude towards a set of objects. Interested topics, preference on_present:
Iy effects preference, score of satisfaction, service usage preferences, preference on sel
ferested topics and multimedia can be a preference.

ived
ition
'vice

5.14.1 Syntax
<complexType name="PreferenceType">
<complgxContent>
<extlension base="ud:BaseUserType">

minOccursH

rencesTypdg

onPreferen

tionPrefer]

cesType" 1

minOccurs4

minOccursH

minOccursH

</eX

</comp]l

sequence>

<element name="UserPreferences" type="mpeg¥:UserPreferencesType"
llOll/>

<element name="AudioPresentationPrefexrénces" type="ud:AudioPresentationPr4g
minOccurs="0"/>

<element name="DisplayPresentatidpPreferences" type="mpeg2l:DisplayPresent]
cesType" minOccurs="0"/>

<element name="GraphicsPresehtationPreferences" type="mpeg2l:GraphicsPresqd
encesType" minOccurs="0"/>

<element name="TextPregentationPreferences" type="ud:TextPresentationPrefd
inOccurs="0" maxOccurs=Yunbounded" />

<element name="SeryigePreference" type="ud:ServicePreferencesType"
uou/>

<element name="FranslationPreference" type="ud:TranslationPreferenceType"
uou/>

<element name="WebLinkPreferences" type="ud:WebLinkPreferenceType"
"0" maxOcetrs="unbounded"/>

/sequenca>
tension>

exContent>

ne

</complex

ati

nta

ren

T

5.14.2 Semantics

Name Definition

PreferenceType Describes the preference related to the various services. Preference could be
conceived of as an individual’s attitude towards a set of objects. Interested
topics, preference on presentation style, sensory effects preference, score
of satisfaction, service usage preferences, preference on service provider,
interested topics and media can be a preference.
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Nam

e Definition

UserPreferences

Describes the user's preferences pertaining to consumption of multimedia

content, in particular, filtering, searching and browsing of multimedia content.

The mpeg7:UserPreferencesType contains FilteringAndSearch
BrowsingPreferences and RecordingPreferences, and contains

Preferences,
an attribute

indicating whether the user's preferences may be updated automatically.

AudioPresentationPreferences

Describes the preferences of a user regarding the presentation or

rendering or

audio resources. This element refers AudioPresentationPreferencesType.

DisplayPresentationPreferences

Describes preferences of a User regarding the presentation or rendering

of images and videos. This mpeg21:DisplayPresentationPreferencesType

e conversion

;u\,}udco dCD\,l lPtUl ] Uf l_ll CfCl CIILTO' T Clatcd tU thc \,U}Ul Cllld th
of stereoscopic video. The ColorTemperaturePreference, the Bri
erence, the SaturationPreference and the ContrastPreference
preferences of a User regarding the color of the displayedvisug
terms of color temperature, brightness, saturation and contrast, ¢
is a usual color attribute of images. StereoscopicVide6Conversi
the preferences of a User related to the conversion of 2D video|
oscopic video and also the conversion of 3D,stereoscopic video

chtnessPref-
describe the
I contentsin
ach of which
bn describes
to 3D stere-
to 2D video.

Grag

hicsPresentationPreferences Describes presentation preferences relatedto graphics media.
:GraphicsPresentationPreferengesType contains Geomet

TextureEmphasis and AnimationBriphasis element.

This mpeg21
FyEmphasis,

Tex§PresentationPreferences  Describes user's presentation preference related to text to be presented in
the display device.

SeryicePreference Describes the level of preferences for specific services.

TragslationPreference Describes the preferernces for translation services.

Webl

inkPreferences Describes the preferénce related to the various weblinks

5.17

This
be p

5.15

TextPresentationPreferencesType

TextPresentationPreferencesType -describes the user's presentation preference relat
esented in the display device.

.1 Syntax

ed to text to

<coq

min

</c

<coq

plexType name="TextPxesentationPreferencesType">
sequence>
<element namé=YTextPropertyPreference" type="ud:TextPropertyPreferenceTypq

<element name="TargetDisplayDeviceCapability" type="mpeg2l:DisplayCapabil;:
ccurs="0"/x

/sequene&s>

mplexIype>

pl&xType name="TextPropertyPreferenceType">

)"/>

| tyType"

<complexContent>

<extension base="mpeg2l:FontType">

<attribute name="italic" type="boolean" use="optional" default="false"/>

<attribute name="oblique" type="boolean" use="optional" default="false"/>

<attribute name="bold" type="boolean" use="optional" default="false"/>

<attribute name="smallcap" type="boolean" use="optional" default="false"/>
<attribute name="underline" type="boolean" use="optional" default="false"/>

<attribute name="overline" type="boolean" use="optional" default="false"/>

</extension>

</complexContent>

</complexType>
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5.15.2 Semantics

Name Definition

TextPropertyPreference Describes the user’s preference of text properties such as font type, font
colour, font size, font style, etc.

TargetDisplayDevicCapability Describes the capabilities of the target display device to which text pres-
entation preferences describing in TextPropertyPreference element are
applied. The syntax and semantics of DisplayCapabilityType are specified
in ISO/IEC 21000-7.

italic Specifies whether italic style is used or not. The default value is “false”.

oblique Specifies whether oblique style is used or not. The default value is “fdlse”.
The oblique style is slightly slanted but the letterforms do not change shape.

bold Specifies whether bold style is used or not. The default value is{false”

smallCap Specifies whether small-cap style is used or not. The defaultyvalue is “fglse”.
The small-cap style is that all lowercase letters are converted to upperjcase
letters.

underline Specifies whether underline style is used or not. The'default value is “fdlse”.

overline Specifies whether overline style is used or not(The default value is “false”.

5.15.3 Example

<ud:UD>
<ud:UsgrID>keti</ud:UserID>
<ud:Prgference>
<ud:TextPresentationPreferences>

ud:TextPropertyPreference fontColor="black" fontSize="10" fontType="arial"
italic="true" underline="true"/>

<ud:TargetDisplayDeviceCapability>
<mpeg2l:Mode>
<mpeg2l:Resolution horizental="720" vertical="480"/>

</mpeg21 :Mode>

<mpeg2l:ScreenSize horizontal="49" vertical="52"/>
/ud:TargetDisplayDeviceCapability>

</ud:TextPresentationRreferences>
</ud:Prleference>

</ud:UD>

5.16 WeblinkPreferénceType

WebLinkPreferengeType type describes the preference related to the various weblinks.

WebLinkPreEe2enceTup fypn is comnosed of welrT i vrddeco n]nmnnf’ HebLinkUsageHistordType

r
element and preferencelLevel attribute for that link.

5.16.1 Syntax

<complexType name="WebLinkPreferenceType">
<sequence>
<element name="WebLinkAddress" type="anyURI"/>

<element name="WebLinkUsageHistory" type="ud:WebLinkUsageHistoryType" minOccurs="0"
maxOccurs="unbounded" />

</sequence>

<attribute name="preferencelevel" type="ct:ZeroToOnehundredRatioType"
use="optional" default="50"/>
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|</complexType> |

5.16.2 Semantics

Name Definition

WebLinkPreferenceType Describes the preference related to the specific weblink.

WebLinkAddress Describes the URI of the preferred weblink.

WebLinkUsageHistory Describes the usage history of a specific weblink

preferencelevel Describes a ranking of the weblink preference. Value ranges from 0 to 100

d daf 1+ | P A
aIIc OCTaurt varat TS JUs

5.16(3 Example

<ud]{Preference>
<ud:WebLinkPreferences>
<ud:WebLinkAddress></ud:WebLinkAddress>
<ud:WebLinkUsageHistory feedback="true">
<ud:Coordinates>
<ud:Time>

<ct:startTime xmlns:ct="urn:mpeg:mpeg2:UD:CT:2016">2015-06-
04T]18:13:51.072</ct:startTime>

</ud:Time>
</ud:Coordinates>
</ud:WebLinkUsageHistory>
</ud:WebLinkPreferences>

</ud:Preference>

5.17 WebLinkUsageHistoryType

WebIfinkUsageHistoryType type desexibes the usage history of a specific weblink.

5.17.1 Syntax

<corpplexType name="WebLinkUsageHistoryType">
<complexContént>
<extengion base="ud:EventType">
<attribute name="feedback" type="boolean"/>
<Yextension>

</GomplexContent>

</cemplexType>

5.17.2 Semantics

Name Definition
WebLinkUsageHistoryType Describes the usage history of a specific weblink.
feedback Describes the user feedback of a specific weblink. It represents one of two

values: TRUE or FALSE. (TRUE: positive feedback, False: negative feedback)

5.18 ServicePreferenceType

ServicePreferencesType describes the level of preferences for specific services. Every user can have
his personal preferences of the various services, respectively. A UD instance can contain preferences
about specific services.
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5.18.1 Syntax

<complexType name="ServicePreferencesType">
<sequence>
<element name="ServiceGeneralInformation" type="sd:ServiceGenerallInformationType"/>
</sequence>

<attribute name="preferencelevel" type="ct:ZeroToOnehundredOrdinalType"
use="required"/>

</complexType>

5.18.2 Semantics

Name Definition

ServiceGeneralInformation Describes general information of the service. Service name;provider nhme,
generic service information, service URI, service category,'€tc. can b¢ de-
scribed by this type.

Specialty Indicate the priority or weight assigned to a particularuser preference, fela-

tive to other components. The range of the preference values is from 0 to[100.

5.18.3 Examples

<ud:Preference>
<ud:ServicePreference preferencelevel="95">
<ud:ServiceGeneralInformation>
sd:ServiceName>Service</sd:ServiceName>
sd:ServiceProviderName>Company</sd:SeryigeProviderName>
</ud:ServiceGeneralInformation>
</ud:SgrvicePreference>

</ud:Prefdrence>

5.19 GeneralAudioPreferenceType

This GeneraflaudioPreferencesType-describes the preferences for lossless and lossy audio services

5.19.1 Syntax

<complexType name="GenexalAudioPreferenceType">
<sequerfce>

<elgment nam@="CreationInfo" type="cd:AudioEnvironmentType" minOccurs="0"/>
<element rlame="LoSSlessAudioFormat" type="ud:LosslessAudioFormatType" minOccurs="0"/>

<elgment_name="LossyAudioFormat" type="ud:LossyAudioFormatType" minOccurs="0"/>

<elgmept name="AudioFileSize" type="ud:LosslessAudioFileSizeType" minOccurs="0"/>

<element name="AudioMusicPreference" type="ud:AudioMusicPreferenceType"
minOccurs="0"/>

</sequence>
<attribute name="id" type="ID" use="optional"/>
<simpleType name="LosslessAudioFormatType'">
<restriction base="NMTOKEN">
<enumeration value="ApplelLossless"/>
<enumeration value="AdaptiveTransformAcousticCoding"/>
<enumeration value="aptXLossless"/>
<enumeration value="AudioLosslessCoding"/>

<enumeration value="DirectStreamTransfer"/>

<enumeration value="DolbyTrueHD"/>
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<enumeration value="FreeLosslessAudioCodec"/>
<enumeration value="MeridianLosslessPacking"/>
<enumeration value="MonkeyAudio"/>
<enumeration value="MPEG4SLS"/>

<enumeration value="OptimFROG"/>

<enumeration value="OriginalSoundQuality"/>
<enumeration value="RealAudioLossless"/>

<enumeration value="Shorten"/>

enumeration oluc="Trucldudiclossloog!

ISO/IEC 21000-22:2022(E)

<enumeration value="WavPackLossless"/>
<enumeration value="WindowsMediaAudioLossless"/>
<enumeration value="Others"/>
</restriction>
/simpleType>
simpleType name="LossyAudioFormatType">
<restriction base="NMTOKEN">
<enumeration value="CELT"/>
<enumeration value="AAC"/>
<enumeration value="MP3"/>
<enumeration value="0OGG"/>
<enumeration value="AMR"/>
<enumeration value="WMA"/>
<enumeration value="AC3"/>
<enumeration value="Speex"/>
<enumeration value="TwinVQ"/>
<enumeration value="Others" /o>
</restriction>
/simpleType>
simpleType name="AudioFileSizeType">
<restriction base="nqhNegativelInteger"/>

/simpleType>

<enumeration* value="Rock"/>
<enumeration value="Blues"/>
<enumewation value="ChildrenMusic"/>
<gflumeration value="Classical"/>
genumeration value="Country"/>

<enumeration value="Dance"/>

simpleType name="AudioMusicPreferenceType"> <restriction base="NMTOKEN">

cenumeration value="FagvIl.ij fgn-ing"
<enumeration value="Electric"/>
<enumeration value="Rap"/>
<enumeration value="Gospel"/>
<enumeration value="Instrumental"/>
<enumeration value="Jazz"/>
<enumeration value="RockandRoll"/>
<enumeration value="Others"/>
</restriction>

</simpleType>

</complexType>
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5.19.2 Semantics

Name

Definition

CreationInfo

Describes user’s preference on the creating information for audio.

LosslessAudioFormat

Describes user’s preference on the format type for lossless audio.

LossyAudioFormat

Describes user’s preference on the format type for lossy audio

AudioFileSize

Describes user’s preference on the actual file size for audio.

AudioMusicPreference

Describes user’s preference on the preference of music for audio.

5.19.3 Examples

<ud:AudioM

<ud:CreatijonInfo>
<cd:RecordingEnvironment>
<cd:HowlingLevel>3.4</cd:HowlingLevel>
<cd:NunperOfMic>1</cd:NumberOfMic>
</cd:RecordingEnvironment>
</ud:CreatjionInfo>
<ud:LosslgssAudioFormat>FreelosslessAudioCodec</ud:LosslessAudioFotrmat>
<ud:LossyAudioFormat>AAC</ud:LossyAudioFormat>
<ud:LosslgssAudioFileSizeType>5000000</ud:LosslessAudioFileS¥ZeType>

usicPreference>Dance</ud:AudioMusicPreference>

5.20 AudipPresentationPreferencesType
5.20.1 Syntax
<complexType name="AudioPresentationPrefg¥echcesType">

<complgxContent>

<exflension base="mpeg2l:AudioPresentationPreferencesType">
sequence>
<element name="GeneralAudioPresentationPreference" type="ud:GeneralAudioPyef
erenceTypq" minOccurs="0"/>
<element name="AudioPresentationEnvironmentPreference" type="ud:AudioPresqnta
tionEnvirdnmentPrefereneelype” minOccurs="0"/>
/sequence>
</extension>

</compllexContent>
</complexType¥
5.20.2 Semantics
Name Definition
GeneralAudioPresentationPref . . .
erence Describes the preference for lossless and lossy audio services
AudioPresentationEnvironment Describes more precise information for audio services. The element refer-
Preference ences AudioPresentationEnvironmentPreferenceTyp.
32
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5.21 AudioPresentationEnvironmentPreferenceType

5.21.1 Syntax

<sequence>

<complexType>

<sequence>

<complexType name="AudioPresentationEnvironmentPreferenceType">

<element name="RootMeanSquareValueRange" minOccurs="0" maxOccurs="unbounded">

</sequence>

</complexType>

</element>

<sequence>

</sequence>

complexType>
</element>

max@Pccurs="unbounded" />
/sequence>

</cqmplexType>

sequence>

/sequence>

</cgmplexType>

<element name="MinRMS" type="float" minOccurs="0"/>

<element name="MaxRMS" type="float" minOccurs="0"/>

<attribute name="unit" type="mpeg7:termReferenceType" use="pptionall/>

<element name="ImpedanceRange" minOccurs="0" maxOccurs="unbounded"> <complexType>

<element name="Min" type="float" minOccurs="0"/>

<element name="Max" type="float" minOccursghe />

<attribute name="unit" type="mpeg7:termBeferenceType" use="optional"/>|</

<element name="SpeakerLayoutPreferences" type="SpeakerLayoutType" minOccurs="0"

<conplexType name="SpeakerLayoutType">

<element name="Brand" gype="string" minOccurs="0"/>

<element name="Channel}" type="string" minOccurs="0"/>

5.21.2 Semantics

Name

Definition

RoofMeanSguareValueRange

Describes more precise information for audio services. This element refer-
ences ExtendedAudioPresentationPreferencesType.

MinRMS Describestheminimumvalye for BMS The tupe ol thiselamaedtis < | i,

MaxRMS Describes the maximum value for RMS. The type of this elementis float.

unit Specifies the unit of the sensed value, if a unit other than the default unit is
used, as a reference to a classification scheme term that shall be using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6. The
CS that may be used for this purpose is the UnitTypecCs defined in ISO/IEC
23005-6. The binary representation of the UnitTypecCs is also defined in
ISO/IEC 23005-6.

ImpedanceRange Specifies preferred range of impedance value. The range of impedance is
represented with Min and Max elements.

Min Describes the minimum value for impedance. The type of this elementis f1oat.

Max Describes the maximum value for impedance. The type of this elementis f1oat.
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Name

Definition

SpeakerLayoutPreferences

references SpeakerLayoutType.

Describes more precise information about speaker layout. This element

Semantics of the speakerLayoutType:

Name Definition

SpeakerLayoutType Describes more precise information about speaker layout. This element
references SpeakerLayoutType.

Brand Describes specific brand name of a particular speaker layout for specifying
Speaker layout. T he value of this element shall follow the pattern of original
naming. Ex) 'Dolby' (0), 'dolby’ (X), 'DTX' (0), 'dtx' (X).

Channel cted

Describes channel layout for speakers. The value of this element isgonstry
with “channel number.woofer number” ex) '5.1', '22.2.

5.21.3 Examples

The followi
expressed
to the prefe

VolumeCont

0.85 is desis

FrequencyE
information

hg description elements represent the audio related preferences ©of,the user whose
Fith "keti001". They can be used either by the server or the termindl to adapt the present
Fences of the user.

o1: In the example below, the user has the preference to iear music very loud. As a re
rnated.

hualizer: This information represents the preference of a user to specific frequencies.
consists of a set of frequency bands and its associdated of attenuation values for the 3

id is
hition

sult,

This
| ISO

centre freqyiencies. In the example below, the first and the.second value of period specify a frequlency

range, i.e. t
the values 1
controlled i

AudibleFre
the examplg

Soundfield
information
an example
with impulg

Soniferous
speech. The
than 1 indi
indicates h3
twice as fas

he start and the end frequency values of a‘frequency band, and the following frequ
epresent the associated user equalizer préference values. The user preference value ca
h range [-15 dB, 15 dB] period.

uencyRange: This information represents the preferred audible frequency range in H
below, the person’s preferred an audible frequency range is from 20 Hz to 20 kHz.

The information represents the preference of a user for a specific soundfield.
consists of the URI and(its'associated parameters to designate a room impulse respons
the adaptation engine can process its soundfield function convolving input audio reso
e response signal in-the remote storage on the basis of this information.

bpeed: It is usually very difficult for User's with an auditory impairment to listen to
Soniferoudgpeed is specified as a ratio, where 1 indicates the original speed; values d

If the.original speed). In the example below, the soniferous speed preference is indicats
C.

bnCy,
n be

z. In
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urce
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ther
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and

impedance ranges. In this example, the range of RMS value is from 100W to 200W, the preferred
impedance range for "keti001" is from 6 () to 8 ().

SpeakerLayoutPreferences: The information specifies the preferred loudspeaker layouts. In this
example, the user of "keti001" are usually preferred 'Dolby 5.1' channel sound.

<ud:UD>
<ud:Use
<ud:Pre
<ud:
<

34

rID>keti</ud:UserID>
ference>
AudioPresentationPreferences>

mpeg2l:VolumeControl>0.85</mpeg2l:VolumeControl>
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<mpeg2l:FrequencyEqualizer>-10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 0 O O
0 10 10 10 10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 - 10</mpeg2l:FrequencyEqualizer>
<mpeg2l:AudibleFrequencyRange>

<mpeg2l:StartFrequency>20</mpeg2l:StartFrequency>

<mpeg?2l:EndFrequency>20000</mpeg2l:EndFrequency>
</mpeg2l:AudibleFrequencyRange>
<mpeg?2l:AudioOutputDevice>Loudspeaker</mpeg2l:AudioOutputDevice>
<mpeg2l:Soundfield>

<mpeg2l:ImpulseResponse
href="https://www.sac.or.kr/concertHall/hallImp.wav">
<mpeg2l:SamplingFrequency>44100</mpeg2l:SamplingFrequency>

<mpeg2l:BitsPerSample>16</mpeg2l:BitsPerSample>

<mpeg2l :NumOfChannels>1</mpeg2l:NumOfChannels>

</mpeg2l:ImpulseResponse>
</mpeg2l:Soundfield>
<mpeg2l:SoniferousSpeed>0.5</mpeg2l:SoniferousSpeed>
<ud:AudioPresentationEnvironmentPreference>
<ud:RootMeanSquareValueRange>
<ud:MinRMS>100</ud:MinRMS>
<ud:MaxRMS>200</ud:MaxRMS>
</ud:RootMeanSquareValueRange>
<ud:ImpedanceRange>
<ud:Min>6</ud:Min>
<ud:Max>8</ud:Max>
</ud:ImpedanceRange>
<ud:SpeakerLayoutPreferences>
<ud:Brand>Dolby</ud:Brand>
<ud:Channel>5.1</ud:Chafinel>
</ud:SpeakerLayoutPreferances>
</ud:AudioPresentationEnyironmentPreference>
/ud:AudioPresentationPreférences>
</ud:Preference>

</udl:UD>

5.22 TranslationPreferencesType

The ffranslatichPreferencesType describes the preferences for translation services.

5.22.1 Syntax

< 1 nal Ll Hnnl 1 == o = nal
comptrexfyee—rane=1TranstationPreferenceyy

<sequence>
<element name="SourcelanguagePreference" type="language" minOccurs="0"/>
<element name="TargetLanguagePreference" type="language" minOccurs="0"/>

<element name="SpeechStylePreference" type="ud:SpeechStylePreferenceType"/>
<element name="VoiceGenderPreference" type="ud:GenderType"

default="unspecified" minOccurs="0"/>

</sequence>
<attribute name="VoicePitch" type="mpeg7:nonNegativeReal" use="optional"/>
<attribute name="VoiceSpeed" type="mpeg7:nonNegativeReal" use="optional"/>

<attribute name="RequestVariants" type="boolean" use="optional" default="false"/>

</complexType>

© ISO/IEC 2022 - All rights reserved

35


https://www.sac.or.kr/concertHall/hallImp.wav
https://iecnorm.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

5.22.2 Semantics

Name Definition

SourcelanguagePreference Describes user’s preference on the source language for translation.
TargetLanguagePreference Describes user’s preference on the target language for translation.
SpeechStylePreference Describes user’s preference on the style of the translated output speech.
VoiceGenderPreference Describes user’s preference on the gender of the translated output speech.
VoicePitch Describes user’s preference on the pitch of the translated output speech.
VoiceSpeed Describes user’s preference on the speed of the translated output speech.
RequestVariants Describes user’s preference on multiple translation outputs so that theuser

can choose one of the possible translations

5.22.3 Examples

<ud:Prefen
<ud:Trg
RequestVar
<ud:

<ud:

<ud:

</ud:TYy
<ud:Prefern
<ud:Uss
<mp§
</ud:US
</ud:Prefs
</ud:Prefs

<ud:[VoiceGenderPreference>unspecified</ud:VoiceGendexPreference>

ence>

nslationPreference VoicePitch="5" VoiceSpeed="3"
iants="false">
SourcelLanguagePreference>en-us</ud:SourcelanguagePreference>
TargetLanguagePreference>kr</ud:TargetLanguagePreferghce>

SpeechStylePreference>informal</ud:SpeechStylePrefefence>

anslationPreference>
enceDescription>

rID>

g7 :Name>Jake</mpeg7:Name>
erID>

renceDescription>

rence>

5.23 SpeerhStylePreferenceType

5.23.1 Syntax
<simpleTyde name="SpeechS3tytePreferenceType">
<restrilction base="NMTOKEN">
<enumeration yalue="formal"/>
<enymeratiogm\walue="informal"/>
</restyictigm>
</simpleType?,

5.23.2 Semantics

Name

Definition

SpeechStyl

ePreferenceType

Describes user preference on the speech style. The speech style can be for-

mal for official usage of a language or informal used in everyday, personal

conversations.

5.24 GenderType

GenderType

36

indicates the gender of the user.
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5.24.1 Syntax

<simpleType name="GenderType">
<restriction base="NMTOKEN">
<enumeration value="female"/>
<enumeration value="male"/>
<enumeration value="neuter"/>
<enumeration value="unspecified"/>

</restriction>

</simpleType>

5.24].2 Semantics

Name Definition
GenderType Describes the gender of the user in terms of: female,male neuter|unspecified.
Neuter refers to neither male neither female and unspecified fefers to the
gender, which is intentionally notprovided,

5.24(3 Examples

<ud]UserProfile xsi:type="ud:PersonProfileType">

ud:Gender>female</ud:Gender>

</ud:UserProfile>

5.2 EmotionType

The EmotionType can be used to represents user’s subjective notion and feeling. The user’s ¢gmotion can
be described including its changes over time, The emotion can be acquired by some direct input of user
or infference results from sensor data.

5.25(1 Syntax

<corplexType name="EmotionRype">
complexContent>
<extension basex'ud:BaseUserType">
<sequencek
<element name="EmotionGroup" minOccurs="0" maxOccurs="unbounded"><c¢mplexTy
pe>
<sequence>
<element name="PeriodOfOccurrence" type="ct:TimeType"/>
<element name="EmotionDescription" type="ud:EmotionDescriptionType"
maxieuts="unbounded" />

</sequence>
<attribute name="ref-id" type="anyURI" use="required"/> </complexType>
</element>
<element name="DynamicEmotionVocabulary" minOccurs="0" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="DynamicEmotion" maxOccurs="unbounded"> <complexType>
<attribute name="name" type="string" use="required"/> </
complexType>
</element>
</sequence>
<attribute name="id" type="anyURI" use="required"/> </complexType>
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</element>
</sequence>
</complexType>
<complexType name="EmotionDescriptionType">
<sequence>
<element name="emotionName" type="token"/>
<element name="value" type="ct:normalizedRatioValueType"/>
</sequence>
TttTrToTte TTameE— -t T TgUereddy - type— armyoR T
attribute name="aspect" type="token" use="optional"/>
attribute name="detectedFrom" type="anyURI"/>
attribute name="reliability" type="ct:ZeroToOneRatioType"/>
</extension>
</compllexContent>
</complexTlype>
5.25.2 Semantics

Name Definition

EmotionTyge Describes user’s subjective notion.and feeling. The user’s emotion can be
described including its changes¢ver time. The emotion can be acquirdd by
some direct input of user or irférence results from sensor data.

EmotionGrdup Describes an emotion with Some related information. The emotion i$ de-
scribed by several EmotidnDescription elements, each being present with
different values of reliability.

PeriodOfOdcurrence Describes the starting and ending time of an emotion group using abs¢lute
times. This ct : TimeType denotes the absolute time at which an emation
group with seme related information happened.

EmotionDegcription Describes-a specific emotional state.

ref-id Provides a reference id which is used for identifying an emotion vocabylary
in DyramicEmotionVocabulary or existing classification scheme.

DynamicEmdtionVocabulary Describes an emotion vocabulary defined by the user.

DynamicEmqtion Describes a word specifying a single emotion defined by the user.

Name Describes the name of an emotion defined by the user.

Id Provides an id of a DynamicEmotionVocabulary instance to be referepced
by the EmotionGroup

emotionNanje Denotes the name of an emotion as the result of measuring a user's ¢mo-
tional state. The value should match one of the name attribute value of the
DynamicEmotionVocabulary instance referenced by ref-id attribute of the
name of aterm of a classification scheme referenced hy rof—id attribute.

Value Describes the level of emotion on the result of measuring a user's emotional
state. This value can be described based on normalizedRatiovValueType.

triggeredBy Describes who and what caused this emotion. The emotion can be triggered
by various sources such as persons, animals and media. It may reference a
user description’s identifier for describing this information in the case of
triggered by persons or animals, etc. In the case of media, it may reference
aresource identifier.

Aspect Describes the specific occasion of the triggered emotion, e.g. battery duration
of the smartphone or speech of the spokesman.

detectedFrom Describes the modality through which an emotion is detected. Specific user
emotion is usually detected through human’s action and appearances such
as face, gesture, voice, word, posture or EEG (electroencephalography).
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Name Definition

reliability Describes the degree of reliability on the result of measuring a user's emo-
tional state. The value of reliability shall be a floating point number and

cannot be lower than 0 or greater than 1.

5.25.3 Examples

This example describes an emotion detected from “face”, and this emotion “happiness” is triggered by
watching a media referenced 8.1.1.1 and its reliability is measured in “0.5” degree. This emotion lasts
from 2015-06-04T18:13:51.0Z to one minute later. As shown in the example, EmotionGroup references

“.

Dyn; v
descfibed by static emotion vocabulary classification schemeD.

motion, “fear”,

<ud{Emotion>
ud:EmotionGroup ref-id="my6">
<ud:PeriodOfOccurrence>
<ct:startTime>2015-06-04T18:13:51.0%Z</ct:startTime>
<ct:endTime>2015-06-04T18:14:51.0Z</ct:endTime>
</ud:PeriodOfOccurrence>

<ud:EmotionDescription triggeredBy="http://test.comAtest.mpd" aspect="bat!
detgctedFrom="face" reliability="0.5">

<ud:emotionName>happiness</ud:emotionName>
<ud:value>
<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>

</ud:value>

</ud:EmotionDescription>

</ud:EmotionGroup>

<ud:DynamicEmotionVocabulary id={my6">
<ud:DynamicEmotion name="happiness"/>
<ud:DynamicEmotion name=Ysddness"/>
<ud:DynamicEmotion nameyr"neutral"/>
<ud:DynamicEmotion ‘"ame="surprise"/>
<ud:DynamicEmot#Fons name="disgust" />
<ud:DynamicEmotion name="anger"/>

</ud:DynamicEmetytonVocabulary>

<ud:EmotionGretip ref-id="http://www.w3.o0rg/TR/emotion-voc/xml#big6">
<ud{PeriodOfOccurerence>

<ctrstartTime>2015-06-04T18:13:51.0Z</ct:startTime>
<¢tyendTime>2015-06-04T18:14:51.0Z</ct:endTime>

</ud:PeriodOfOccurrence>

detqectedFrom="face" religbijlity="0,5">

tery"

<ud:EmotionDescription triggeredBy="http://3d.keti.re.kr/cake.mpd" aspecti"battery"

<ud:emotionName>fear</ud:emotionName>
<ud:value>
<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>
</ud:value>
</ud:EmotionDescription>
</ud:EmotionGroup>
</ud:Emotion>

1) Available at http://www.w3.org/TR/emotion-voc/xml#big6
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5.26 ScheduleType

ScheduleType can be used for describing scheduled events thus giving to the user the opportunity of
properly organize specific plans.

5.26.1 Syntax

<complexType name="ScheduleType">
<complexContent>

<extension base="ud:BaseUserType">

Seuelice

<element name="ScheduleEvent" type="ud:ScheduleEventType"
maxOccursH"unbounded" />

/sequence>
</extension>

</compllexContent>

</complexType>

5.26.2 Semantics

Name Definition
ScheduleType ScheduleType describes a combinadtioh of scheduled events.
ScheduleEvent Describes a specific scheduled eyent.

5.27 SchegluleEventType

ScheduleEventType describes a single schedule. Information about the users shared and the possible
recurrence gycles of time is included.

5.27.1 Syntax

<complexType name="ScheduleEventType'>
<complgxContent>

<exfension base="ud:Event®ype">
sequence>

<element name=!SharedUser" type="mpeg7:UserIdentifierType" minOccurs="0"
maxOccursH"unbounded" />

<element\name="RecurrenceInfo" type="ct:ExtendedTimeType"/>
<elemént name="AlarmTime" type="ct:TimeType" minOccurs="0"/>
<el®€ment name="AlarmFormat" type="ct:0bjectType"/>

/ gequence>

attribute nomo="ovontNgmo™ + pn—" fv‘ing"

<attribute name="descriptionMethod" use="optional">
<simpleType>

<restriction base="string"> <enumeration value="byHuman"/> <enumeration
value="bySoftwareAgent"/> <enumeration value="byIndustrialProcess"/> <enumeration
value="byDevice"/> <enumeration value="byOthers"/> </restriction>

</simpleType>
</attribute>
</extension>
</complexContent>
</complexType>
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5.27.2 Semantics

Name Definition

ScheduleEventType This data type describes a single schedule.

SharedUser Describes users which can share the given schedule description.

Recurrencelnfo Describes recurrence cycle of an event.

AlarmTime Describes the alarm time for scheduled event. The alarm will deliver to user
by the time appointed.

AlarmFormat Describes format of alarm such as visual object, audio object, video object,
text nh}im‘f, imngp nhjpr‘f

EventName Describes a name of the event.

Des¢riptionMethod Describes how the information related to the schedule.is acfjuired. This
information can be explicitly inserted by the user and/or can be inferred
by an engine. This means that, in the latter case, schedule descliptions may
not really match the user’s needs.

5.27.3 Examples

<ud{Schedule>

ud:ScheduleEvent xmlns:ct="urn:mpeg:mpeg-ud:2014:01+4CT~-NS"
des¢riptionMethod="byAgent" eventName="103rd Meeting" 'sartTime="2015-09-30T10:00:00Z">
<ud:SharedUser>
<mpeg7:Name xmlns:mpeg7="urn:mpeg:mpeg’{gchema:2004">John</mpeg7:Name>
</ud:SharedUser>
<ud:RecurrencelInfo>
<ct:startTime>2015-09-30T10:00:00¥¢</ct:startTime>
<ct:duration>P10D</ct:duration
</ud:RecurrenceInfo>
<ud:AlarmTime>
<ct:startTime>2015-09-30T09:00:00Z</ct:startTime>
</ud:AlarmTime>
/ud:ScheduleEvent>

</ud:Schedule>

5.28 ActivityType

This[subclause deseribes the structure of ActivityType inwhich ActivityTypeisto provide ajdescription

of thie user’s a¢tivity. In particular, mobility, destination and physical status of a user are specified. The

mobllity is to-provide a description of user’s movement. The destination is to provide a dgscription of
the place”where a user is going or being sent. The physical status is to provide a description of user’s
health‘econditions.

5.28.1 Syntax

© ISO/IEC 2022 - All rights reserved

<complexContent>

<complexType name="ActivityType">

<extension base="ud:BaseUserType">

<sequence>

<element name="Mobility" type="mpeg2l:MobilityCharacteristicsType"
minOccurs="0"/>

<element name="Destination" type="mpeg2l:DestinationType" minOccurs="0"/>

<element name="PhysicalStatus" type="ud:PhysicalStatusType"

minOccurs="0"/>

</sequence>
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<attribute name="activityItem" type="string" use="optional"/>
</extension>
</complexContent>

</complexType>

<complexType name="PhysicalStatusType">
<sequence>
<element name="HeartRate" minOccurs="0">

<complexType>

STMPTeCoTTrtert
<extension base="ct:valueByRatio">
<attribute name="measureTime" type="dateTime" use="optional"/>
</extension>
</simpleContent>
/complexType>
</ellement>
<elgment name="RespiratoryRate" minOccurs="0">
complexType>
<simpleContent>
<extension base="ct:valueByRatio">

<attribute name="measureTime" type="dateTlime" use="optional"/>
</extensidn>

</simpleContent>
/complexType>
</ellement>
<elgment name="BloodSugar" minOccurs="0Q!"X*
complexType>
<simpleContent>
<extension base="ct:valueByRatio">

<attribute name="mégSureTime" type="dateTime" use="optional"/>
</extensidn>

</simpleContent>
/complexType>
</ellement>
<elgment name="BodyTeémperature" minOccurs="0">
complexType>
<simplé&€ontent>
<extension base="ct:valueByRatio">

<attribute name="measureTime" type="dateTime" use="optional"/>
</extensidn3

simpleContent
</complexType>
</element>
<element name="BloodPressure" type="ud:BloodPressureType" minOccurs="0" />
</sequence>

</complexType>

<complexType name="BloodPressureType">
<sequence>
<element name="Systolic" type="ct:valueByRatio"/>

<element name="Diastolic" type="ct:valueByRatio"/>

</sequence>
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<attribute name="measureTime" type="dateTime" use="optional"/>

</complexType>

5.28.2 Semantics

Name Definition

ActivityType This data type describes information of user’s activity in terms of mobility,
destination and physical status.

Mobility Describes the mobility characteristics of a user. The syntax and semantics

of MobilityCharacteristicsType are specified in ISO/IEC 21000-7.

Desfination

Describes the destination of a user. The syntax and semantics of DesflinationType

are specified in ISO/IEC 21000-7.

Phy{

icalStatus

Describes the health conditions of a user.

activityltem

Describes the specific activity performed by a user|(€.g. walking, running,

drinking, watching, etc.).

Semantics of the PhysicalStatusType:

Name Definition

PhygicalStatusType This data type describes information of user’s health conditiofs.
meagureTime Describes the time when the user’s physical status is examined.
HeaytRate Describes the heart rate of@juser in beats per minute (bpm).
RespiratoryRate Describes the respiratory rate of a user in breaths per minute [ BPM).

Blog¢dSugar Describes the blood\sugar of a user in millimoles per litre (mmol/L).
BlogdTemperature Describes the hady temperature of a user in degree Celsius (°d).
BlogdPressure Describes théblood pressure of a user.
Semantics of the BloodPressureType:
Name Definition
BlogdPressureType This data type describes the blood pressure of a user.
Sysfolic Describes the systolic pressure of a user in millimeter of mercyiry (mmHg).
Diagtolic Describes the diastolic pressure of a user in millimeter of mercfiry (mmHg).
meagureTime Describes the time when the user’s physical status is examinedl.
5.28.3 Examples
<udjActiviy/activityltem="walking">
ud:Mopility xsi:type="mpeg2l:MobilityCharacteristicsType">
£mpeg2l:Updatelnterval>
<mpeg?2l:LastUpdatePoint latitude="43.3" longitude="101.6"/>
<mpeg?2l:LastUpdateBinIndex>4</mpeg2l:LastUpdateBinIndex>
<mpeg?2l:Lmax>180</mpeg?2l:Lmax> <mpeg2l:Values>
0.4 0.2 0.1 0.1 0.1 0.1 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
</mpeg2l:Values>
</mpeg2l:Updatelnterval>
<mpeg2l:Directivity>
<mpeg2l:Mean>35</mpeg2l :Mean>
<mpeg2l:Variance>27</mpeg2l:Variance>
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<mpeg2l:Values>
0.1 0.2 0.50.20.00.00.00.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
</mpeg2l:Values>
</mpeg2l:Directivity>
</ud:Mobility>
</ud:Activity>

5.29 IntentionType

The 1ntentjonType describes the intention of the user with a multimedia object.

5.29.1 Syntax

<complexType name="IntentionType">
<sequerfce>
<elgment name="IntentionObject" type="ct:0bjectType" minOccurs="0™/>
<elgment name="IntentionAction" type="mpeg7:termReferencelList{Type" minOccurs="0'1/>

</sequgnce>

</complexType>

5.29.2 Semantics

Name Definition

IntentionType Describes a list of intentions related to specific actions which a given [user
may perform with a multimedia object.

Intention(oject Describes the objectselected by the user for expressing a specific intenftion.

IntentionAction Terms for the IntentionAction are specified by the IntentionaActi¢nCs

(urn:mpeg: mpeg21:UD:CS: IntentionActionCS:2016).

5.29.3 Examples

<ud:Intenyion>
<ud:IngentionObject Obje&tFormat="Visual">
<ct:|ObjectID>ID155¢/&t:0bjectID>
<ct:[ObjectName>MCDonald</ct:0bjectName>
</ud:IntentionObj&et>

<ud:IntentionACtion>Search</ud:IntentionAction>

</ud:Interjtion>

5.30 Lang lﬂgn'l‘ypn

The r.anguageType specifies the level of knowledge of a user in a language.

5.30.1 Syntax

Syntax of the LanguageType:

<complexType name="LanguageType">
<sequence>
<element name="Name" type="language"/>

<element name="CompetenceReference" type="ud:LanguageCompetenceReferenceType"
minOccurs="0"/>
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<element name="LanguageRegion" type="mpeg7:PlaceType" minOccurs="0"/>
<element name="LanguageAccent" type="mpeg7:PlaceType" minOccurs="0"/>
</sequence>
<attribute name="type">
<simpleType>
<restriction base="string">
<enumeration value="native"/>
<enumeration value="foreign"/>

</restriction>

simoloTun
™

T

/attribute>
attribute name="ReadingLevel" use="optional">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/>
</restriction>
</simpleType>
/attribute>
attribute name="WritingLevel" use="optional">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novicel' ¥
</restriction>
</simpleType>
/attribute>
attribute name="SpeakingLewel" use="optional">
<simpleType>
<restriction ba'se="NMTOKEN">
<enumerathon value="advanced"/>
<enumefation value="intermediate"/>
<enumeration value="novice"/>
</restwiction>
</sinpleType>
/attribute>

agfpribute name="ListeningLevel" use="optional">

-imp] elype
<restriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/>
</restriction>
</simpleType>
</attribute>

</complexType>

© ISO/IEC 2022 - All rights reserved
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5.30.2 Semantics

Name Definition
LanguageType Describes the level of knowledge of a user in a language.
Name

Specifies the name of the specific language used by a given user.

CompetenceReference

Describes a competence of a given user.

LanguageRegion

Specifies the geographical region referred to the given language (e.g. British
English, South Korean, etc.).

LanguageAccent

Specifies the specific accent of the given spoken language (e.g. Italian, Jej, etc.).

Type

= Specifteswhether the specific language corresponds to the tanguage
that a given user has grown up speaking from early childhood. Jf sg| the
“native” value is adopted. Otherwise, the “foreign” value.

ReadinglLevlel

Describes the reading level of the user for the specific language.
— Advanced:

The user is able to understand texts from many genres'dealing with a ide
range of subjects, both familiar and unfamiliar. They'are able to understand
lengthy texts of a professional, academic, or literary nature.

— Intermediate:

The user is able understand informatjoh_cdonveyed in simple, predictpble,
loosely connected texts. The user is able’to understand messages found in
highly familiar, everyday contexts.

— Novice:

The user can get a limited amount of information from highly predictable
texts in which the topic areontext is very familiar. The user is best able to
understand a text when’they are able to anticipate the information in thetext.

WritingLevel

Describes the writifiglevel of the user for the specific language.
— Advanegd:

The user is-able to produce most kinds of formal and informal corresppnd-
ence, inzdépth summaries, reports, and research papers on a variefy of
social,facademic, and professional topics. The user can demonstrate a fhigh
degreé of control of grammar and syntax, of both general and specialiged/
professional vocabulary.

— Intermediate:

The user is able to meet practical writing needs, such as simple message§ and
letters, requests for information, and notes. They use basic vocabulary and
structures to express meaning that is comprehensible to those accustgmed
to the writing of non-natives.

— Novice

The user can produce simple sentences with limited vocabulary. The [user

can pvnvidn limited information on cimp]n forms and documents.-Theluser

can reproduce practiced material to convey the most simple messages.

SpeakingLevel

Describes the speaking level of the user for the specific language.

— Advanced: The user is able to communicate with accuracy and flu-
ency on a variety of topics in formal and informal settings.

— Intermediate: The user is able to talk about familiar topics related to
their daily life with sentence-level language, typically in present time with
a limited set of vocabulary.

— Novice: The user can communicate short messages on everyday topics
that affect them directly through the use of isolated words and phrases.
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Name Definition
ListeningLevel Describes the listening level of the user for the specific language.
— Advanced: The user is able to understand speech in a standard dia-
lect on a wide range of familiar and less familiar topics. The user can follow
linguistically complex extended conversation such as that found in academic
and professional settings, lectures, speeches and reports.
— Intermediate: The user can understand information conveyed in
simple, sentence-length speech on familiar or everyday topics. The user is
generally able to comprehend one utterance at a time while engaged in face-
to-face conversations.
— Novice: The user can understand words and phraseés|from simple
questions, statements, and high-frequency commands. The usqr can under-
stand key words, and formulaic expressions that are hightly coptextualized
and predictable, such as those found in introduction$ and basiq statements.
5.30.3 Examples
<ud]lLanguage type="native" ReadinglLevel="advanced" WritingLevyel=novice"
SpegkingLevel="advanced" Listeninglevel="intermediate">
ud:Name>en-us</ud:Name>
ud:CompetenceReference CompetenceTestURI="http://wwynpublicLanguageTest.com|" Compete
ncelestDate="2015-08-13">
<ud:CompetenceTestName>Public language test</@4:CompetenceTestName>
<ud:Competencelevel competenceField="Verbal{expression">
<ud:FieldScore maxScore="10">8</ud:FieldScore>
</ud:CompetenceLevel>
/ud:CompetenceReference>
ud:LanguageRegion id="ID1" timeBase="." timeUnit="P" mediaTimeBase=".
medlaTimeUnit="P" xml:lang="en-us">
<Header xsi:type="mpeg7:ClagsificationSchemeAliasType" id="ID2" aliass"NMTOKEN"
href="https://www.altova.com/"/>
<Name xml:lang="en-us" phoneticTranscription="API" phoneticAlphabet="¢ther">API
Trapgscription</Name>
<NameTerm href="https://www.aalanguage.com/">
<Name xml:lang="en-us" phoneticTranscription="String"
phoeticAlphabet="oth&x" preferred="true">String</Name>
<Definitiaen xml:lang="en-us" phoneticTranscription="String" phonetjcAlphabet
="sqmpa">String<ADéfinition>
<Term\®elation="NT" termID="NMTOKEN">
<Name xml:lang="en-us" phoneticTranscription="String"
phoeticAlphabet="sampa" preferred="true">AdAPI</Name>
<Definition xml:lang="en-us" phoneticTranscription="String" phoneti¢Alphabet=
"ipgNufper">HiAPI</Definition>
</Term>
</NameTerm>
<PlaceDescription xml:lang="en-us" phoneticTranscription="String"
phoneticAlphabet="other">North America</PlaceDescription>
<Role href="https://www.altova.com/">
<Name xml:lang="en-us" phoneticTranscription="String"
phoneticAlphabet="sampa" preferred="true">String</Name>
<Definition xml:lang="en-us" phoneticTranscription="String" phoneticAlphabet
="sampa">String</Definition>
<Term relation="NT" termID="NMTOKEN">
<Name xml:lang="en-us" phoneticTranscription="String"
phoneticAlphabet="sampa" preferred="true">String</Name>
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<Definition xml:lang="en-us" phoneticTranscription="String" phoneticAlphabet=
"ipaSymbol">String</Definition>

</Term>
</Role>
<GeographicPosition datum="String">
<Point longitude="-180" latitude="-90" altitude="3.14159265358979"/>
</GeographicPosition>
<Region>South Dakota</Region>
<PostalAddress xml:lang="en-us">

<AddressLine xml:lang="en-us" phoneticTranscription="String"
phoneticAllphabet="sampa">432 Berendo St. S.Dakota</AddressLine>

Postingldentifier xml:lang="en-us" phoneticTranscription="String" phonetidAlp
habet="sanpa">D65477</Postingldentifier>

</PdstalAddress>

<ElgctronicAddress>

Telephone type="central">860-6677</Telephone>

Fax>042-860-4868</Fax>

Email>none</Email>

Url>http://www.berendo.com/</Url>
</ElfectronicAddress>

</ud:LgnguageRegion>

<ud:LanguageAccent id="1D3" timeBase="." timeUnit<VP" mediaTimeBase="."
mediaTimeUnit="P" xml:lang="en-us">

<Hegder xsi:type="mpeg7:ClassificationSchemeAliasType" id="ID4" alias="NMTOHEN"
href="httgds://www.altova.com/"/>

<Nanfe xml:lang="en-us" phoneticTranscription="String" phoneticAlphabet="ipadymb
ol">Bermuda</Name>

<PlgceDescription xml:lang="en-us" phoneticTranscription="String" phoneticAlphalet=
"ipaSymbol|">String</PlaceDescription>

<Rolle href="https://www.altova.com/'»>

Name xml:lang="en-us" phoneticTranscription="String"
phoneticAljphabet="ipaNumber" preferr&d="true">String</Name>

Definition xml:lang="ent¢us" phoneticTranscription="String" phoneticAlphabetq"ot
her">String</Definition>

Term relation="NT" termID="NMTOKEN">

<Name xml:lang="en-us" phoneticTranscription="String"
phoneticAlljphabet="ipaSymbol" preferred="true">String</Name>

/Term>

</Rdle>
<Region>North (Cadrolina</Region>
</ud:LgnguagedAccent>

</ud:Langyade>

5.31 LanguageCompetenceReferenceType

Describes the user’s competence in a specific language verified by standardized tests.

5.31.1 Syntax

<complexType name="LanguageCompetenceReferenceType">
<sequence>
<element name="CompetenceTestName" type="string"/>

<element name="CompetencelLevel" type="ud:CompetenceLevelType"
maxOccurs="unbounded" />

</sequence>

48 © ISO/IEC 2022 - All rights reserved


http://www.berendo.com/%3c/Url
https://www.altova.com/
https://www.altova.com/
https://iecnorm.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

<attribute name="CompetenceTestURI" type="anyURI" use="optional"/> <attribute
name="CompetenceTestDate" type="date" use="optional"/>

</complexType>

5.31.2 Semantics

Name Definition

LanguageCompetenceReferenceType Describes the user’s competence in a specific language, verified by stand-
ardized tests.

CompetenceTestName Specifies the name of a given standardized test (e.g. TOEFL, IELTS, DALF).
CompetenceLevel Specifies the score or the level provided by a given competence test.
CompetenceTestURI Provides the URI of the competence test. (e.g. http://wwwle¥s.lorg/toefl).
CompetenceTestDate Provides the date of the competence test taken by the user.

5.323 CompetenceLevelType

5.32.1 Syntax

<conplexType name="CompetencelLevelType">
sequence>
<choice>
<element name="FieldScore">
<complexType>
<simpleContent>
<extension base="intege®!>

<attribute name="ma&3core" type="integer" use="optional"/>|</
extgnsion>

</simpleContent>
</complexType>
</element>
<element name="Field&evel" type="string"/> </choice>
</sequence>

attribute name="competenceField" type="string" use="optional"/>

</cgmplexType>

5.32.2 Semantics

Namle Definition

CompeteficeLevelType Provides the score or level of the competency test.

FieldScére Specifies, for a given field, the numeric score provided by the competence test.

MaxScore Specifies, for a given field, the maximum value attributed by the competence
test.

FieldLevel Specifies, for a given field, the numeric score or the level provided by the
competence test.

CompetenceField Specifies the field evaluated by the competence test.

5.33 AccessibilityType

The AccessibilityType describes specific disabilities of a given user.
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5.33.1 Syntax

<complexType name="AccessibilityType">
<sequence>
<element name="AccessMode">
<simpleType>
<restriction base="string">
<enumeration value="auditory"/>
<enumeration value="textual"/>

<enumeration value="visual"/>

</restriction>
/simpleType>
</ellement>
<eldgment name="SensoryImpairments" type="ud:SensoryImpairmentType" minO¢gtrs="0"/>
</sequgnce>

</complexType>

<complexType name="SensoryImpairmentType'>
<sequerjce>

<elgment name="AuditoryImpairment" type="mpeg2l:AuditofimpairmentType"
minOccursH"0"/>

<elgment name="VisuallImpairment" type="mpeg2l:VisuallmpairmentType" minOccurs="("/>

</sequgnce>

</complexTlype>

5.33.2 Semantics

Name Definition

AccessibillityType Describes thestser’s need to access digital resources, and the user’s detail
impairment information in the context of audiovisual condition.

AccessModsg Describes the user’s need to access digital resources in the form of audjo or
video-or text.

SensoryImgairments Describes the user’s sensory impairment in detail.

AuditorylInfpairment Describes the auditory impairment of the user. The syntax and semantics of

AuditoryImpairmentType are specified in ISO/IEC 21000-7:2007.

VisualImpgirment Describes the visual impairment of the user. The syntax and semantigs of
VisuallImpairmentType are specified in ISO/IEC 21000-7:2007.

5.33.3 EXTnples

This example‘déscribes an accessibility information of the user. The user needs “textural” access mode
because of his/her auditory impairment. This auditory impairment is described in AuditoryImpairment
element using the audiogram representation which is describing the values of the hearing threshold
shift to frequencies measured by hearing level in dB.

<ud:Accessibility>
<ud:AccessMode>texual</ud:AccessMode>
<ud:Impairments>
<ud:AuditoryImpairment>
<mpeg2l:RightEar>

<mpeg?2l:Freq250Hz>60</mpeg2l:Freq250Hz>
<mpeg2l:Freg500Hz>50</mpeg2l:Fregq500Hz>
<mpeg2l:Freql000Hz>70</mpeg2l:Freql000Hz>
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<mpeg2l:Freq2000Hz>60</mpeg2l:Freq2000Hz>
<mpeg2l:Freq4000Hz>70</mpeg2l:Freq4000Hz>
<mpeg2l:Freq8000Hz>50</mpeg2l:Freq8000Hz>

</mpeg2l:RightEar>

<mpeg2l:LeftEar>
<mpeg?2l:Freq250Hz>60</mpeg2l:Freq250Hz>
<mpeg?2l:Freq500Hz>50</mpeg2l:Freq500Hz>
<mpeg2l:Freql000Hz>70</mpeg2l:Freql000Hz>
<mpeg2l:Freq2000Hz>60</mpeg2l:Freq2000Hz>

moec2]l EFroagd000H 70 moec2]l EFroogd000H
T T T T

<mpeg2l:Freq8000Hz>50</mpeg2l:Freq8000Hz>
</mpeg2l:LeftEar>
</ud:AuditoryImpairment>

/ud: Impairments>

</ud:Accessibility>

5.34 SociallnformationType

5.34.1 Syntax

<conplexType name="SocialInformationType">
sequence>
<element name="ServiceID" type="sd:ServideDescriptionType" minOccurs="0"/
<element name="LoginID" type="ud:UserDeseriptionType"/>
<element name="LoginPassword" >
<simpleType>
<restriction base="string'>
<minLength value="8¥/>
<maxLength value="812"/>
</restriction>
</simpleType>
</element>
<element name="Nickname" type="Name" minOccurs="0"/>
<element namg="GroupID" type="mpeg7:UserIldentifierType" minOccurs="0"/>

<element ndmeé="FriendUserID" type="mpeg7:UserldentifierType" minOccurs="0
max(Pccurs="unhouwnded" />

<element~hame="PrivateInformationAccessID" type="mpeg7:UserlIdentifierType
min@ccurs=z"0Y maxOccurs="unbounded" />

/segquance>

</cquplexType>

5.34.2 Semantics

Name Definition

socialinformationType Describes a specific information of a given user, provided to a specific service,
mainly referred to a social community.

ServicelD Describes the service used by the user.

LoginID Describes the login id of the user.

LoginPassword Describes the password.

Nickname Describes the nickname of the user if any.

GroupID Describes the group which the user belongs to.
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Name Definition

FriendUserID Describes the list of friends.

PrivateInformationAccessID Describes the list of other users who can access private information of a
given user.

5.35 KnowledgeType

We propose to add the following complex type: This complex type describes knowledge that the user
wants to share for recommendation purposes.

5.35.1 Synftax

<complexType name="KnowledgeType">
<choicg maxOccurs="unbounded">
<elgment name="KnowledgeGraph">
complexType>
<sequence>

<any namespace="http://www.w3.0rg/1999/02/22-rdf-syritax-ns#"
processCorltents="skip"/>

</sequence>

<attribute name="IRI" type="anyURI"/>
/complexType>
</ellement>
<elgment name="KnowledgeGrpahRef">
complexType>

<attribute name="url" type="anyURI"/>
/complexType>
</ellement>

</choide>

</complexType>

5.35.2 Semantics

Name Definition

Knowledgedraph The knowledge graph shared by the user.

IRI Attribute specifying the IRI of the shared knowledge graph
KnowledgedraphRef Reference to the knowledge graph shared by the user.

URL The URL from which the knowledge graph can be downloaded

5.35.2.1 Examples

The following example illustrates a case in which a user shares the knowledge about Wolfgang
Amadeus Mozart. A Recommendation Engine can exploit this knowledge by e.g. exploring other entities
in DBPedia of one or more of the categories stated in the knowledge graph about W.A. Mozart. For
example, by exploring one of the dct:subject statements (namely the one pointing at the resource
https://dbpedia.org/resource/Category:Austrian classical composers) the engine will discover
that Joseph Haydn is also an Austrian classical composer, and thus can decide to recommend Haydn's
compositions to the user.

<UD xmlns="urn:mpeg:mpeg2l:UD:UD:2016" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" xsi:schemaLocation="urn:mpeg:mpeg2l1:UD:UD:2016 1.MPEG 21 UD UD.xsd"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

<UserID>U100</UserID>
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<UserProfile>
[...]
</UserProfile>
[...]
<Knowledge>
<KnowledgeGraph>

ISO/IEC 21000-22:2022(E)

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#" xmlns:dbo="https://dbpedia.org/
ontology/" xmlns:dct="https://purl.org/dc/terms/" xmlns:owl="http://www.w3.0rg/2002/07/
owl#" xmlns:dbp="https://dbpedia.org/property/" xmlns:foaf="http://xmlns.com/foaf/0.1/"

xmlns:dc="http purl.org/dc/elements/1 . 1/" xmlns:prov="http: www.w3.org/ns/prov#">
rdf:Description rdf:about="https://dbpedia.org/resource/Wolfgang Amadeus. Mofart">
<rdf:type rdf:resource="http://www.ontologydesignpatterns.org/ont/dul/DUL
owlfAgent"/>
<rdf:type rdf:resource="http://xmlns.com/foaf/0.1/Person"/>
<rdf:type rdf:resource="https://schema.org/Person"/>
<rdf:type rdf:resource="http://www.ontologydesignpatterns.okg/ont/dul/DUL
owl#NaturalPerson"/>
<rdf:type rdf:resource="https://dbpedia.org/ontology/Pérson"/>
<rdf:type rdf:resource="https://dbpedia.org/ontology/Egent" />
<dbo:deathPlace rdf:resource="https://dbpedia.orglresource/Austria"/>
<dbo:deathPlace rdf:resource="https://dbpedia.osgl/resource/Vienna"/>
<dbo:deathDate rdf:datatype="http://www.w3.0rd¥2001/XMLSchema#date">1791-12-05</
dbo{deathDate>
<dbo:birthPlace rdf:resource="https://dbpedia.org/resource/Salzburg"/>
<dbo:birthPlace rdf:resource="https://Adbpedia.org/resource/Austria"/>
<dbo:birthDate rdf:datatype="http://ww.w3.0rg/2001/XMLSchema#date">1756-01-27</
dbo{birthDate>
<dct:subject rdf:resource="https//dbpedia.org/resource/Category:Knights ¢f the
Golden Spur"/>
<dct:subject rdf:resource="https://dbpedia.org/resource/Category:German mgle
clagsical composers"/>
<dct:subject rdf:resource="https://dbpedia.org/resource/Category:German_opera
comgosers" />
<dct:subject rdf:resburce="https://dbpedia.org/resource/Category:Classical-period
comgosers" />
<dct:subjedt )rdf:resource="https://dbpedia.org/resource/Category:Austrian|opera
comgosers" />
<dct:subject rdf:resource="https://dbpedia.org/resource/Category:Child clgssical
musjcians" />
<dck:subject rdf:resource="https://dbpedia.org/resource/Category:Composer$ for
peddlpiano” />
detisubdect rdf:rescurce="hitp dbpedia.crg/rescurce/CategoryiAustrian
classical composers"/>
</rdf:Description>
</rdf :RDF>
</KnowledgeGraph>
</Knowledge>
[...]
</UD>
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5.36 ObjectSharingType

5.36.1 Syntax

<complexType name="ObjectSharingType">
<complexContent>
<extension base="ud:BaseUserType">
<sequence>

<element name="ShareUserID" type="mpeg7:UserIdentifierType" minOccurs="0"
maxOccurs="unbounded" />

<els
name="0wng

<els
minOccursH

</sequq
</eX
</compll
</complexT

rship" type="boolean" minOccurs="0"/>

ment name="ObjectAccessibility" type="ud:0bjectAccessibilityType"
"O"/>

nce>
tension>
exContent>

vpe>

5.36.2 Semantics

Name Definition

ObjectShaygingType Describes the object to be shared
SharingUsgrID Describes the users sharingthe/object.
ObjectID Describes the ID of the object.
Ownership Describes the ownershipof the object.
ObjectAccgssibility Describes the way.ebject is accessible.

5.36.3 Examples

This examp

e indicates use of objectSharingType.

<ud:0bject
<ud:Shg
<Nan]
</ud:SH
<ud:0bj
<sd:

</sd

Sharing>

reUserID>

e>User01</Name>,

areUserID>

ectID>

ServiceObgjectInformation ObjectFormat="Visual">
ct:0hjeetID>ID204</ct:0bjectID>

:SekviceObjectInformation>

</ud:0Hy

JestID>

<ud:0wn
<ud:0bj
</ud:0bjec

ership>true</ud:Ownership>
ectAccessibility>Private</ud:0ObjectAccessibility>
tSharing>

5.37 ObjectAccessibilityType

5.37.1 Syn

tax

<simpleTyp
<restri
<enu

<enu

54

e name="ObjectAccessibilityType">
ction base="string">
meration value="Private"/>

meration value="Protected"/>
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<enumeration value="Public"/>

</restriction>

</simpleType>

5.37.2 Semantics

Name Definition

ObjectAccessibilityType Describes the accessibility of object to be shared.

5.37.3 F‘Ynmplpc

This

example indicates use of objectAccessibilityType.

|<ud

ObjectAccessibility>Private</ud:0ObjectAccessibility>

5.38
The

5.38

UsagePatternType

JsagePatternType describes various usages patterns of user.

.1 Syntax

<coq

<eld

plexType name="UsagePatternType">
sequence>
<element name="WebUsage">
<complexType>
<sequence>
ment name="AverageTimeOfUsage" type={)duration" minOccurs="0"/>

element name="AverageNumberOfUsage®»type="integer" minOccurs="0"/>

</sequence>
</complexType>
</element>

<!-{<element name="ApplicatioOnUsage" type="ud:ApplicatoinUsageType"/> TBC -->

/sequence>
</cgmplexType>
5.38.2 Semantics
Name Definition
UsagePatternType Specifies various patterns about usage pattern of user.
Web(sage Specifies web usage pattern of user.
AvetageTimeOfUsage Describes a period of using web per day on average.
AverageNumberOfUsage Describes a number of using web per day on average.

5.38.3 Examples

<ud:

UsagebPattern>

<ud:WebUsage>

<ud:AverageTimeOfUsage>P50M</ud:AverageTimeOfUsage>
<ud:AverageNumberOfUsage>3</ud:AverageNumberOfUsage>

</ud:WebUsage>
</ud:UsagePattern>

© ISO/IEC 2022 - All rights reserved
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5.39 LoudnessPreferencesType

5.39.1 Syntax

<complexType name="LoudnessPreferencesType">
<sequence>
<element name="CapabilityOfHearing" type="UD:CapabilityOfHearing"/>
<element name="PreferredvVolume" type="UD:Preferredvolume"/>
<element name="PreferredGenre" type="UD:PreferredGenre"/>

<element name="PreferredEqualizer" type="UD:PreferredEqualizerType"/>

<elgment name="ToleranceRangeOfLoudness" type="UD:ToleranceRangeOfLoudness"/>
<elgment name="CurrentFeeling" type="UD:CurrentFeeling"/>
<eldgment name="BodyCondition" type="UD:BodyCondition"/>

</sequgnce>

</complexType>

<complgxType name="CapabilityOfHearing">

<seduence>
element name="MinFrequency" type="integer" minOccursz'0" maxOccurs="1"/>
element name="MaxFrequency" type="integer" minOccufss"0" maxOccurs="1"/>
element name="HearingAid" type="boolean"/>
</sgquence>

</compllexType>

<complgxType name="PreferredVolume">
<seduence>

<element name="LoudnessLevel" typé="float" minOccurs="0"
maxOccurs="Unbounded" />

</sgquence>

</compllexType>

<complgxType name="PreferredGénre">

<sequence>
<element namg=%YAlternative" type="boolean" minOccurs="0"/>
<element name="Blues" type="boolean" minOccurs="0"/>
<elementSndame="Classical" type="boolean" minOccurs="0"/>
<elemént name="Country" type="boolean" minOccurs="0"/>
<element name="Dance" type="boolean" minOccurs="0"/>

£element name="Electronic" type="boolean" minOccurs="0"/>

<element name="Fpropean" type="bhoolean" minOccnrs="0"
<element name="Rap" type="boolean" minOccurs="0"/>

<element name="Indie" type="boolean" minOccurs="0"/>
<element name="Inspirational" type="boolean" minOccurs="0"/>
<element name="Asian" type="boolean" minOccurs="0"/>
<element name="Jazz" type="boolean" minOccurs="0"/>

<element name="Latin" type="boolean" minOccurs="0"/>
<element name="NewAge" type="boolean" minOccurs="0"/>
<element name="Opera" type="boolean" minOccurs="0"/>
<element name="Reggae" type="boolean" minOccurs="0"/>

<element name="Rock" type="boolean" minOccurs="0"/>

<element name="World" type="boolean" minOccurs="0"/>
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</sequence>

</complexType>

<complexType name="PreferredEqualizerType">
<sequence>
<element name="Normal" type="boolean" minOccurs="0"/>
<element name="Classic" type="boolean" minOccurs="0"/>
<element name="Dance" type="boolean" minOccurs="0"/>

<element name="Flat" type="boolean" minOccurs="0"/>

Eremert Tare= otk —type="Pbootear—mimoccurs=—06*
<element name="HeavyMetal" type="boolean" minOccurs="0"/>
<element name="HipHop" type="boolean" minOccurs="0"/>
<element name="Jazz" type="boolean" minOccurs="0"/>
<element name="Pop" type="boolean" minOccurs="0"/>
<element name="Rock" type="boolean" minOccurs="0"/>
<element name="Latin" type="boolean" minOccurs="0"/>
<element name="Custom" type="boolean" minOccurs="0"/>

</sequence>

/complexType>

complexType name="ToleranceRangeOfLoudness">
<sequence>
<element name="minLoudness" type=¥fléat" minOccurs="0" maxOccurs="11/>
<element name="maxLoudness" type="float" minOccurs="0" maxOccurs="1"/>
</sequence>

/complexType>

complexType name="CurrentFeeling">
<sequence>

<element name="Happy™ type="boolean" minOccurs="0"/>
<element name="gad" type="boolean" minOccurs="0"/>
<element name="Good" type="boolean" minOccurs="0"/>
<element name="Bad" type="boolean" minOccurs="0"/>
<elementrname="Angry" type="boolean" minOccurs="0"/>
<elemeht. name="Delighted" type="boolean" minOccurs="0"/>
<elément name="Depressed" type="boolean" minOccurs="0"/>
<g¢lement name="Moody" type="boolean" minOccurs="0"/>

<element name="Agitated" type="boolean" minOccurs="0"/>

<element name="Frustrated" type="boolean" minOccurs="0"/>

<element name="Blessed" type="boolean" minOccurs="0"/>
</sequence>

</complexType>

<complexType name="BodyCondition">
<sequence>
<element name="Healthy" type="boolean" minOccurs="0"/>
<element name="Fever" type="boolean" minOccurs="0"/>
<element name="Nauseated" type="boolean" minOccurs="0"/>
<element name="Exhausted" type="boolean" minOccurs="0"/>

<element name="Sleepy" type="boolean" minOccurs="0"/>
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<element name="Hungry" type="boolean" minOccurs="0"/>
<element name="Thirsty" type="boolean" minOccurs="0"/>
<element name="Sick" type="boolean" minOccurs="0"/>

<element name="Dizzy" type="boolean" minOccurs="0"/>

</sequence>

</complexType>

5.39.2 Semantics

Name Definition

CapabilityOfHearing Describes the user’s capability of hearing

Preferredfolume Describes the user’s preferred volume level, where the level is ad integer vdring
from 0 to 100

Preferred(denre Describes the user’s preferred musical genre

PreferredHqualizer

Describes the user’s preferred equalizer

ToleranceRangeOfLoudness

Describes the tolerance range of loudness that, the user endures or prefers,
where the tolerance indicates two values (miniimum loudness level and npaxi-

mum loudness level, in dB)

CurrentFedling

Describes the user’s mood at current timé

BodyCondifion

Describes the user’s body condition

5.40 VisualExpressionType

5.40.1 Syntax

<complexType name="UD:VisualExpressionType'l®

<sequence>

</sequence>

</complexType>

element name="TargetObject" type="UD:TargetObject" minOccurs="0"/>
element name="EditableMethod" type="UD:EditableMethod" minOccurs="0"/>
element name="ExpressibdnDevice" type="UD:ExpressionDevice"/>

element name="EditingInfo" type="UD:EditingInfo"/>

element name="EdiftingHistory" type="UD:EditingHistory" minOccurs="0"/>

<complexType name="TargetObject">

<sequenjce>

<eldmént name="Face" type="Face" minOcuurs="0" maxOccurs="unbounded" />

<element TTame="CTIOCK

<element name="Animal" type="Animal" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Fruit" type="Fruit" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Weather" type="Weather" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Food" type="Food" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Vehicle" type="Vehicle" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Plant" type="Plant" minOcuurs="0" maxOccurs="unbounded" />
<element name="Flag" type="Flag" minOcuurs="0" maxOccurs="unbounded"/>

<element name="Building" type="Building" minOcuurs="0" maxOccurs="unbounded"/>

</sequence>

</complexType>

58
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<complexType name="EditableMethod">
<sequence>
<element name="Voice" type="boolean"/>
<element name="Text" type="boolean"/>
<element name="Touch" type="boolean"/>
</sequence>

</complexType>

<complexType name="ExpressionDevice">

SCSUULCIITE
<element name="SmartphoneName" type="string" minOccurs="0"/>
<element name="SmartpadName" type="string" minOccurs="0"/>
<element name="SmartWatchName" type="string" minOccurs="0"/>
<element name="LaptopName" type="string" minOccurs="0"/>
<element name="PCName" type="string" minOccurs="0"/>
/sequence>

</cqmplexType>

<conplexType name="EditingInfo">
sequence>
<element name="Name" type="string" maxOccurs={"unbounded"/>
<elgment name="PlacementX" type="integer" maxOcgufs="unbounded"/>
<element name="PlacementY" type="integef! WaxOccurs="unbounded"/>
<element name="Size" type="integer" maxOccurs="unbounded"/>
<element name="Color" type="string" maxOccurs="unbounded"/>
<element name="Rotation" type="int&ger" maxOccurs="unbounded"/>
</sequence>

</cgmplexType>

<confplexType name="EditingHistory">

sequence>
<element name="EditUser" type="string" />
<element name="HditDate" type="date" />
<element name="EditedVOType" type="SD:VOType" />
<element hame="EditedVOName" type="string" />

/sequencé&>

</cemplexType>

5.40.2°Semantics

Name Definition

TargetObject Specifies the target visual object to be edited by the user.

EditingMethod Specifies the method through which the target visual objectis edited by the user.
ExpressionDevice Specifies the device to be used for editing by the user.

EditingInfo Specifies the information about the editing actions done by the user.
EditingHistory Specifies the history of the editing actions by the user.
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5.41 BaseUserType

5.41.1 Syntax

This Syntax is BaseUserType type.

<sequence>

<complexType name="BaseUserType" abstract="true">

<element name="InformationAccessID" type="mpeg7:UserIdentifierType" minOccurs="0"
maxOccurs="unbounded" />

<eloment—mame=""Tnformation Jal inTDT" *jp = o n G URTY i n g P | NaX il

maxOccurs="unbounded" />

</sequgnce>

</complexType>

5.41.2 Semantics

Name Definition

BaseUserType BaseUserType is an abstract typeproviding a base for de-
scription of each element.

InformatignAccessID Specifies the list of user’s-1D/of other users who can adcess
private information.

InformatignAccessGroupURI References to groups éfusers who can access private infofma-
tion through the spécification of its URI. Refer to the Gro}ipID
of InformationAetessUserGroup in General Description.

5.42 ConspcutiveVibrationPreferenceType
The ConseclitiveVibrationPreferenceType describeswiser’s preferred settings of consecutive vibratjon.
5.42.1 Syntax
<complexType name="ConsecutiveVibrationPreference">
<complgxContent>
<exflension base="ud:Basé&UserType">
sequence>
<element naffe="CVDuration" minOccurs="0" maxOccurs="unbounded"/>
<element,.name="CVInterval" minOccurs="0" maxOccurs="unbounded"/>
<elemehif=name="CVPeriod" minOccurs="0" maxOccurs="unbounded"/>
<elemert name="CVAmplitude" minOccurs="0" maxOccurs="unbounded"/>
sé&lement name=" CVFrequency" minOccurs="0" maxOccurs="unbounded"/>
/se&duence>
</extension>
</complexContent>
</complexType>
5.42.2 Semantics

Name Definition

CvDuration Describes vibration time in second for individual vibrators

CVInterval Describes vibration interval time in second between ending time of a vibra-

tion and starting of the next vibration in a pattern

CvPeriod Describes iteration time in second for a single vibration pattern
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Name Definition
CVAmplitude Describes intensity of vibration for individual vibrators
CVFrequency Describes frequency in Hertz of a single vibration for individual vibrators

6 Context description

This clause specifies Context Description (CD) which contains root elements at the basis of individual
use cases and describes a structure of contextDescriptionType data type. ContextDescriptionType
contains severalelenlents,such asS ValidTimeDuration, SeasOn, DeviceCharacteristics, NetworkInfo,
Locaftom—ifeatier—aft—ttierfrvirommertatirfo—each—of —which—is—used—fer—deseriping user’s
envifonmental information.

6.1 | ContextDescriptionType

6.1.1 Syntax

<conplexType name="CD" abstract="true">
attribute name="InfoSource" type="anyURI"/>

</cdmplexType>

<conplexType name="ContextDescriptionType">
sequence>

<element name="ClassificationSchemeAlias! type="ct:ClassificationSchemeAliasType"
min(Pccurs="0" maxOccurs="unbounded"/>

<element name="ContextIdentification® Yype="cd:ContextIdentificationType"
min@ccurs="0"/>

<element name="ValidTimeDuration" type="ct:TimeType" minOccurs="0"/>

<element name="Season" typ&s"mpeg7:termReferenceType" minOccurs="0"/>

<element name="DeviceCharaeteristics" type="cd:DeviceCharacteristicsTyp¢'
minQccurs="0" maxOccurs="unbounded" />

<element name="NetworkInfo" type="cd:NetworkInfoType" minOccurs="0"
max(ccurs="unbounded" />

<element name="Location" type="ct:LocationType" minOccurs="0"/>

<element name="Weather" type="cd:WeatherType" minOccurs="0"/>

<element namg={"OtherEnvironmentalInfo" type="cd:0OtherEnvironmentallInfoTyp¢
min¢ccurs="0"/>

<element. mame="OtherContextInfo" type="anyType" minOccurs="0"
max@ccurs="udbounded" />

<element name=" LoudnessEnvironment" type="cd:LoudnessEnvironmentType"/>

<g€lement name="VisualExpressionEnvironment" type="cd:VisualExpressionEnvifonmentTy
pe'" >

mant—n | Fa PP RN ¢ 1 N ;
lement—aarmh Cor £ dorat

alas
o e=z2

3 oo 1 pa=lcod. O oot ot ESNE ] ]
SRR e Re R —E Y S r - FHordtionEnvir

onmentType" />

</sequence>

<attributeGroup ref="ct:commonAttributes"/>

<attribute name="Priority" type="ct:ZeroToOnehundredOrdinalType" use="optional"/>
</complexType>

6.1.2 Semantics

Name Definition
CD This data element is the root element of the Context Description.
ContextDescriptionType This data type contains static and dynamic information about the user context.
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Name Definition

ClassificationSchemeAlias Specifies an alias foraCclassificationScheme to be referenced within the
UserDescriptionType by a simplified URI

Describes valid time duration for context description. The syntax and se-

ValidTimeDuration mantics of PeriodOfTimeType are specified in General Description.

Season Describes current season information according to the region. Terms for the
Season are specified by the CS Season (urn:mpeg: mpeg21:UD:CS:SeasonCS:
2016).

DeviceCharacteristics Describes general characteristics of the terminal.

NetworkInfo Describes netwaork related information

Location Describes current location when a service is requested. The syatax{ and
semantics of PlaceType are specified in ISO/IEC 15938-5.

Weather Describes current weather when a service is requested.

OtherEnvigonmentalInfo Describes environmental information of noise or illumination'¢haracterifstics
around user.

commonAttributes Describes a group of attributes for the CommonAttributes. The syntay and
semantics of commonAttributes are specified in General Description.

Priority Describes the level of priority of the contéxt“description by using the
ct:ZeroToOnehundredOrdinalType.

OtherContgxtInfo A placeholder for other context - related infformation outside the stanflard
namespace.

LoudnessCgntrolContextDescri Loudness Control Context Description describes the existing audio ¢nvi-
ption ronment (e.g. natural noise, music from other audio sources, audio device’s
locations) which may be useful in recommending volume level and audio
output devices in a heterogeneous audio environment.

VisualExpressionContextDescr A set of data acquired from sensors or sensory devices about User’s ¢nvi-
iption ronment or body condition

ConsecutivgVibrationEnvironment A set of data acqiiired from external devices (e.g. [oMT) about User’s ¢nvi-
ronment or bady condition

6.1.3 Examples

This examp|e shows contextDescriftionType data type.

<CD userIl="ID 2013710471"«Phriority ="1"> <cd:ValidTimeDuration>

<ct:startTime>2014-01-03T09:00:00Z</ct:startTime> <ct:endTime>2014-01-03T10:00:00z</
ct:endTimg>

</cd:ValidTimeDuratdons>
<cd:Seasonpurn:mpeyrmpeg2l:UD:CS:SeasonCS:2016:1.1</cd:Season>
<cd:DevicgChara€teristics deviceID="Phone" inUse="true" availablity="true">

<cd:DevicgCapability xsi:type="mpeg2l:DisplaysType"> <mpeg2l:Display>

<mpeg?2l:DilsplayCapabilit

xsi:type="mpeg2l:DisplayCapabilityType">

<mpeg2l:Mode>

<mpeg2l:Resolution horizontal="720" vertical="480"/> </mpeg2l:Mode>
</mpeg2l:DisplayCapability>

</mpeg2l:Display>

</cd:DeviceCapability>

<cd:NetworkInterfaceUnit id="ID 2" minGuaranteed="32000" maxCapacity="384000"/>
</cd:DeviceCharacteristics>

<cd:Weather>

<cd:Precipitation value="10.0" duration="1" formation="Snowflakes"/> </cd:Weather>
</CD>
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6.2 ContextldentificationType

This subclause describes a structure of contextIdentificationType by specifying/identifying the ID of
the context and the session.

6.2.1 Syntax

<complexType name="ContextIdentificationType">
<sequence>

<element name="Instanceldentifier" type="mpeg7:UniqueIDType"/>

elLelllellt Ilallle— besbiolu.u type="1D
/sequence>

</cqdmplexType>

6.2.3 Semantics

Namle Definition

ConfextIdentification Complex type describing the context ID-and its session
InstanceIdentifier An element describing the ID of the.Context.

sesgionID An element describing the session ID used by the context.

6.2.3 Examples

This|example shows contextIdentificationType datatype.

<cdjContextIdentification>
<cd{Instanceldentifier>http://example.com/user/john.doe</cd:Instancelden tifier

cd:sessionID>ID 1</cd:sessionID>

</cd:ContextIdentification>

6.3 | DeviceCharacteristicsType

This|subclause describes the-structure of beviceCharacteristicsType. DeviceCharacterisficsType iS
used to describe the static.and dynamic information of the device. The static information |ncludes the
devife type, the device maker, the network service provider, etc. The dynamic information |ncludes the
battery level, the available memory size, the CPU utilization level, the available device’s n¢twork unit,
and the device location.

6.3.1 Syntax

<conplexType name="DeviceCharacteristicsType">

cemplexContent>

<extension base="cd:BaseContextType">
<sequence>

<element name="DeviceCapability" type="mpeg2l:TerminalCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="SensorDeviceCapabilityList" type="mpegVcidl:SensorDeviceCapabi
lityListType" minOccurs="0" maxOccurs="unbounded" />

<element name="NetworkInterfaceUnit" type="mpeg2l:NetworkCapabilityType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="DevicelLocation" type="ct:LocationType" minOccurs="0"/>
</sequence>

<attribute name="devicelID" type="ID" use="required"/>
<attribute name="availablity" type="boolean" default="true"/>

<attribute name="inUse" type="boolean" default="false"/>
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<attribute name="operatingSystem" type="string"/>

<attribute name="version" type="string"/>

</extension>

</compl

exContent>

</complexType>

6.3.2 Semantics

Name Definition

DeviceCharacteristicsTvpe This data type describes gpnprn] characteristics of the terminal

DeviceCapgoility Describes the capabilities of the terminal in terms of input-output capabilitiey and
device properties. The syntax and semantics of TerminalCapabiliffyB&se[l'ype
are specified in ISO/IEC 21000-7.

SensorDevilceCapabilityLi st  Describes the sensor capability of built-in device.
Describes device's network unit. The syntax @nd semantics of

NetworkInterfaceUnit NetworkCapabilityType are specified in [SO/IEC 21000-7.

DeviceLocgtion Describes the location of the device.

devicelID Specifies the unique device identifier.

Availabilifty Specifies availability of device.

inUse Specifies whether device is currently<inuse.

operatingfystem Describes the operating system used‘by the device.

Version

Describes the version of the operating system/device.

6.3.3 Examples

This examp
Also, this d
bandwidth

le describes terminal's display resolutiofy that 720 x 480 using mpeg-21:Displays
bscription indicates that the maximum“capacity of 384 kbps and a minimum guaran
pf 32 Kbps.

[vpe.
teed

<cd:DevicH
<cd:DeV

<mp§

</mg
</cd:Dg

<cd:Sensoq

Characteristics deviceID="ddy>

iceCapability xsi:type="mpeg2l:DisplaysType">

g2l:Display>

mpeg2l:DisplayCapability xsi:type="mpeg2l:DisplayCapabilityType">
<mpeg2l:Mode>

<mpeg2l:Resélution horizontal="720" vertical="480"/>

</mpeg2l:Mode>

/mpeg2l:BisplayCapability>

eg2l:Display>

vicéCapability>

DeviceCapabilityList>

<mpegVc

</cd:Senso

<cd:Net

<cd:
<

</mpeg’:Ge

64

idl:SensorDeviceCapability xsi:type="scdv:HumiditySensorCapabilityType">

</mpegVcidl:SensorDeviceCapability>

rDeviceCapabilityList>

workInterfaceUnit id="1D 5"

<cd:DeviceLocation>

GeographicLocation>
mpeg7:GeographicPosition datum="itrf">

<mpeg7:Point latitude="37.3" longitude="126.58" altitude="100"/>
ographicPosition>

minGuaranteed="32000" maxCapacity="384000"/>
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</cd:GeographicLocation>
</cd:DeviceLocation>

</cd:DeviceCharacteristics>

6.4 NetworkInfoType

This subclause describes structure of NetworkInfo element. NetworkInfoType describes the static and
dynamic information of the available network around user.

6.4.1 Syntax

<conplexType name="NetworkInfoType">
complexContent>
<extension base="cd:BaseContextType">
<sequence>
<element name="NetworkCapability" type="mpeg2l:NetworkCapabilityType"/>
<element name="NetworkCondition" type="mpeg2l:Netwoxk€onditionType"[>
</sequence>
<attribute name="networkID" type="ID"/>
<attribute name="InUse" type="boolean"/>
</extension>

/complexContent>

</cqdmplexType>

6.4.4 Semantics

Namle Definition

NetyorkInfoType This datatype describes static and dynamic information of netyork around

user;.The syntax and semantics of NetworkCapabilityType gre specified
in ISO/IEC 21000-7.

NetworkCapability Déscribes static information of network around user. The syntax and seman-
tics of NetworkCapabilityType are specified in ISO/IEC 21000-7.

NetgorkCondition Describes dynamic information for network around user. The syntax and
semantics of NetworkConditionType are specified in ISO/IE] 21000-7.

netyorkID Specifies the unique network identifier.

InUge Specifies whether device is currently in use.

6.4.3 Examples

This| example describes a network that is characterized by a maximum capacity of 384 (kbps and a

minimum guaranteed bandwidth of 32 kbps. This description indicates that the maximum bandwidth
achiged'wmﬁﬁkbpsmmm 0 kbps:

<cd:NetworkInfo networkID="wifi 1" InUse="true">

<cd:NetworkCapability xsi:type="mpeg2l:NetworkCapabilityType" minGuaranteed="32000"
maxCapacity="384000"/>

<cd:NetworkCondition xsi:type="mpeg2l:NetworkConditionType" duration="PT330N1000F">
<mpeg2l:AvailableBandwidth average="80000" maximum="256000"/>
<mpeg2l:Delay packetTwoWay="330" delayVariation="66"/>
<mpeg2l:Error packetLossRate="0.05"/>
</cd:NetworkCondition>
</cd:NetworkInfo>
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6.5 WeatherType

This subclause describes a structure of weather element. WeatherType include Temperature,
Precipitation, wind and Humidity elements.

6.5.1 Syntax

<complexType name="WeatherType">
<complexContent>

<extension base="cd:BaseContextType">

<sequence
<element n

<element n

<element n
<complexTy
<complexCq
<extension
<attributdg
</extensid
</complex(
</complexT
</element
<element n

</sequencHq

ame="Temperature" type="mpegVsiv:TemperatureSensorType" minOccurs="0"/>

ame="Precipitation" minOccurs="0"> <complexType>

<attributg name="value" type="float"/>

<attributg name="valueUnit" type="mpegVct:unitType"/>
<attributg name="duration" type="integer"/>
<attributg name="durationUnit" type="mpegVct:unitType"/>
<attributg name="formation">

<simpleTyge>

<restrictijon base="string">

<enumeratilon value="Raindrops"/>

<enumeratilon value="Ice pellets"/>

<enumeratijon value="Hail"/>

<enumeratilon value="Snowflakes"/>

</restriction>

</simpleType>

</attribute>

</complexType>

</element

ame="Wind" minOccurs="0">
pe>

ntent>

base="mpegVsiv:VelocitySensorType">
name="directionl \&ype="mpeg7:termReferenceType" />
n>

ontent>

ype>

amezYHumidity" type="mpegVsiv:HumiditySensorType" minOccurs="0"/>
>,

</extensio
</complexC
</complexT

IT
ontent>

ype>

6.5.2 Semantics

Name Definition

WeatherType This data type represents weather state.

Temperature Describes the temperature. The syntax and semantics of TemperatureSensorType
are specified in ISO/IEC 23005-5.
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Name Definition

Precipitation Describes the precipitation during the specified period of time as defined
by the duration attribute in the default unit of millimeter or in the unit
specified by the valueUnit attribute.

Value Specifies the precipitation in the default unit of millimeter or in the unit
specified by the valueUnit attribute.

valueUnit Specifies the unit of the precipitation value, if a unit other than the default unit
isused, as areference to a classification scheme term provided by UnitTypeCS
defined in ISO/IEC 23005-6 using the mpeg7:termReferenceType defined
in ISO/IEC 15938-5:2003,7.6.

Durgtion Specifies the time period up to the time of measuring the precipitation in
the default unit of hour or in the unit specified by duratisnud}i t attribute.

durgtionUnit Specifies the unit of the duration, if a unit other than)the d¢fault unit is
used, as areference to a classification scheme term provided by[unitTypecCs
defined in ISO/IEC 23005-6 using the mpeg7:termReferenceType defined
in ISO/IEC 15938-5:2003, 7.6.

Forflation Specifies the formation of the precipitation.

Win Describes the strength and the direction.of the wind. The syntax and seman-
tics of velocitySensorType are specified in ISO/IEC 23005-5]

Dirgction Specifies the direction of the wind coming from, as a referencg to a classi-
fication scheme term provided:by'windDirectionTypecCs dg¢fined in B.8
using the mpeg7: termReferenceType defined in ISO/IEC 1593§8-5:2003, 7.6.

Humidity Describes the humidity. The-syntax and semantics of HumidityfSensorType
are specified in ISO/IE€23005-5.

6.5.3 Examples

This|example indicates a snow falling 10 centimeters per hour.

<cd{Weather>

cd:Precipitation value="10.0"\valueUnit="centimeter" duration="1"

forfation="Snowflakes" />

</cqd:Weather>

6.6 | OtherEnvironmentallnfoType

This|subclause describes structure of otherEnvironmentalInfo element. otherEnvironmentlalInfoType

inclydes AudioEnyirohment and I1luminationCharacteristicsics elements.

6.6.1 Syntax

<conplexType name="OtherEnvironmentalInfoType">

conplexContent>

<extension base="cd:BaseContextType">
<sequence>

<element name="AudioEnvironment" type="cd:AudioEnvironmentType"

minOccurs="0"/>

<element name="IlluminationCharacteristics" type="mpeg2l:IlluminationCharacte

risticsType" minOccurs="0"/>

</sequence>

</extension>

</complexContent>

</complexType>
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6.6.2 Semantics

Name

Definition

OtherEnvironmentalInfoType

Describes environmental characteristics that affect the consumption of
audio-visual contents.

AudioEnvironment

Describes the user’s audio environment. The AudioEnvironment contains
RecordingEnvironment and ListeningEnvironment element.

IlluminationCharacteristics

Describes the overall illumination characteristics of the natural environ-
ment. The syntax and semantics of T11luminationCharacteristicsType
are specified in ISO/IEC 21000-7.

6.7 AudipEnvironmentType

This subclquse describes structure of AudioEnvironment element. AudioEnvironmentfypé includes

RecordingElvironmentandIJsteningEnvironmentekﬂnent&

6.7.1 Syntax

<sequenjce>

minOccursH"0"/>

minOccursH"0"/>

</sequgnce>

</complexType>

<complexType name="AudioEnvironmentType">

<elgment name="RecordingEnvironment" type="cd:RecordingEnvironmentType"

<elgment name="ListeningEnvironment" type="mpeg2l:AddioEnvironmentType"

6.7.2 Semantics

Name

Definition

RecordingHnvironment

Describes the recording audio environment of a particular user.[The
RecordingkEnvironment contains HowlingLevel and NumberOfMic element.

ListeningHnvironment

Describes the listening audio environment of a particular user. The syntax
and'semantics of AudioEnvironmentType are specified in [SO/IEC 210p0-7.

6.8 RecordingEnvironmentType

This subclapise describesystructure of RecordingEnvironment element. RecordingEnvironment includes

HowlingLev¢l and NumberOfMic elements.

6.8.1 Synftax

<complexType—aame=1R reipglkavironmentypelt

<sequence>

</sequence>

</complexType>

<element name="HowlingLevel" type="float" minOccurs="0"/>

<element name="NumberOfMic" type="nonNegativelnteger" minOccurs="0"/>
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6.8.2 Semantics

Name Definition

HowlingLevel The howling level should be measured as SPL in dB. If no accurate measure-
ment is possible this howling level can be estimated, e.g. with a microphone
of the terminal.

NumberOfMic The integer parameter indicates the number of the microphone.

6.8.3 Examples

Thisexampteimdicates amrenvironment witirome mricroptone amd-owhng (374:

<cd]RecordingEnvironment>
cd:HowlingLevel>3.4</cd:HowlingLevel>
cd:NumberOfMic>1</cd:NumberOfMic>

</cd:RecordingEnvironment>

6.9 | LoudnessEnvironmentType

6.9.1 Syntax

sequence>
<element
<element
<element
<element
<element
<element

/sequence>

</cqmplexType>

<conplexType name="LoudnessEnvironmentType">

<conpplexType name="CurrentPlace">

name="CurrentPlace" type="CD:CurrentPlace"/>
name="LevelOfNoise" type="CD;LevelOfNoise"/>
name="WeatherInfo" type="CR:WNeatherInfo"/>
name="NeighborInfo" type=0GD:NeighborInfo"/>
name="ListeningDevice" &ype="CD:ListeningDevice"/>

name="Situation" type="CD:Situation"/>

<sequence>
<element
<element

</sequence>

</complexType>

sequence>
<element namé=I"Street" type="boolean"/>
<element namé="Car" type="boolean"/>
<elementSwame="Train" type="boolean"/>
<element name="Subway" type="boolean"/>
<e¥ement name="Airplane" type="boolean"/>
<element name="School" type="boolean"/>
element name="Home" tvype="boolean"
<element name="Work" type="boolean"/>

</sequence>

</complexType>

<complexType name="LevelOfNoise">

name="minNoiseLevel" type="float" minOccurs="0"/>

name="maxNoiseLevel" type="float" minOccurs="0"/>
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<complexType name="WeatherInfo">
<sequence>

<element name="Temperature" type="float" minOccurs="0"/>
<element name="Humidity" type="float" minOccurs="0"/>
<element name="Precipitation" type="float" minOccurs="0"/>
<element name="AirPressure" type="float" minOccurs="0"/>
<element name="WindSpeed" type="float" minOccurs="0"/>
<element name="Snow" type="boolean"/>

<element name="Rain" type="boolean"/>

</sequence

</complexType>

<complexType name="NeighborInfo">
<sequerfce>
<elgment name="NameOfPeople" type="string" minOccurs="0" maxOccurs='unbounded"/
<elgment name="NumberOfPeople" type="integer" minOccurs="0"/>
</sequgnce>

</complexType>

<complexType name="ListeningDeviceType">

<sequerfce>
<eldgment name="Earphone" type="boolean"/>
<eldgment name="Headphone" type="boolean"/>
<elgment name="ExternalSpeaker" type="booleant/>
<elgment name="minFrequencyResponse" type=™integer" minOccurs="0"/>
<elgment name="maxFrequencyResponse" type="integer" minOccurs="0"/>
<elgment name="Impedance" type="integer" minOccurs="0"/>
<eldgment name="Wireless" type="boglean"/>

</sequgnce>

</complexTlype>

<complexType name="Situation"»
<sequerfce>
<elgment name="Inside" type="Boolean" minOccurs="0"/>
<elgment name="Qutside" type="Boolean" minOccurs="0"/>
<elgment naméz"Moving" type="Boolean" minOccurs="0"/>
<eldgment name="Still" type="Boolean" minOccurs="0"/>

<eldgment pame="Studying" type="Boolean" minOccurs="0"/>

<elqmenf name="Exercising" type="Boolean" minOccurs="0"/>

<element name="Meditating" type="Boolean" minOccurs="0"/>

<element name="Sleeping" type="Boolean" minOccurs="0"/>

<element name="Talking" type="Boolean" minOccurs="0"/>

<element name="Busy" type="Boolean" minOccurs="0"/>
</sequence>

</complexType>

<complexType name="VisualExpression">
<sequence>
<element name="AppointedEvent" type="CD:AppointedEvent" minOccurs="0"/>

<element name="EnvironmentalInfo" type="CD:EnvironmentalInfo" minOccurs="0"/>
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<element name="BodyConditionInfo" type="CD:BodyConditionInfo" minOccurs="0"/>
<element name="Situation" type="CD:Situation" minOccurs="0"/>
<element name="SensorInfo" type="CD:SensorInfo" minOccurs="0"/>

</sequence>

</complexType>

<complexType name="AppointedEvent">
<sequence>

<element name="EventName" type="string" minOccurs="0"/>

Sremerrt Tame = Evertbate—type—date o urs— 0+
<element name="EventTime" type="time" minOccurs="0"/>
/sequence>

</cdmplexType>

<corplexType name="EnvironmentalInfo">

sequence>
<element name="Temperature" type="float" minOccurs="0"/>
<element name="Brigthness" type="integer" minOccurs="gY¥/>
<element name="GPSCoordinates" type="float" minOcduns="0"/>
<element name="AngularMeasurements" type="float" minOccurs="0"/>
<element name="Time" type="string" minOccurs={"¢"/>
<element name="NoiseLevel" type="float" minQccurs="0"/>

/sequence>

</cgmplexType>

<conplexType name="BodyConditionInfo">

sequence>
<element name="BodyTemperatuxé" type="float" minOccurs="0"/>
<element name="HeartRate! type="string" minOccurs="0"/>
<element name="BodyWelght" type="float" minOccurs="0"/>

/sequence>

</cgmplexType>

<corfpplexType name&="Situation">

sequence>
<element~name="Inside" type="Boolean" minOccurs="0"/>
<elément name="Outside" type="Boolean" minOccurs="0"/>

<element name="Moving" type="Boolean" minOccurs="0"/>

<“€lement name="Still" type="Boolean" minOccurs="0"/>

<element name="Studying" type="Boolean" minOccurs="0"/>

<element name="Exercising" type="Boolean" minOccurs="0"/>

<element name="Meditating" type="Boolean" minOccurs="0"/>

<element name="Sleeping" type="Boolean" minOccurs="0"/>

<element name="Communicating" type="Boolean" minOccurs="0"/>
</sequence>

</complexType>
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6.9.2 Semantics

Name Definition
CurrentPlace Describes the user’slocation (Street, Car, Subway, Airplane, School, Home, Work).
LevelOfNoise Describes the noise level around the user, where the noise level indicates two
values (minimum noise level and maximum noise level, in dB).
WeatherInfo Describes the weather information around the user.
NeighborInfo Describes the neighboring people (names and/or number) around the user.
ListeningDevice Describes the listening device.
Situation Describes the situation the user 5 1m.
6.10 VisualExpressionType
6.10.1 Syntax
<complexType name="CD:VisualExpression">
<sequerfce>
<elgment name="AppointedEvent" type="AppointedEvent" minOccuts="0"/>
<elgment name="EnvironmentalInfo" type="EnvironmentalInf6™\\minOccurs="0"/>
<elgment name="BodyConditionInfo" type="BodyConditionInfo" minOccurs="0"/>
<elgment name="Situation" type="Situation" minOccurs<t0"/>
<elgment name="SensorInfo" type="SensorInfo" minOgturs="0"/>
</sequgnce>
</complexType>
<complexType name="AppointedEvent">
<sequerfce>
<elgment name="EventName" type="stx%hg" minOccurs="0"/>
<eldgment name="EventDate" type={date" minOccurs="0"/>
<elgment name="EventTime" type="time" minOccurs="0"/>
</sequgnce>
</complexType>
<complexType name="EnvironmentalInfo">
<sequerfce>
<eldgment naméz"Temperature" type="float" minOccurs="0"/>
<eldgment name="Brigthness" type="integer" minOccurs="0"/>
<elgment mame="GPSCoordinates" type="float" minOccurs="0"/>
<elgment name="AngularMeasurements" type="float" minOccurs="0"/>
<element name="Time" type="string" minOccurs="0"/>
<element name="NoiselLevel" type="float" minOccurs="0"/>
</sequence>
</complexType>
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<complexType name="BodyConditionInfo">
<sequence>
<element
<element
<element

</sequence>

name="BodyTemperature" type="float" minOccurs="0"/>
name="HeartRate" type="string" minOccurs="0"/>

name="BodyWeight" type="float" minOccurs="0"/>
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</complexType>

<complexType name="Situation">
<sequence>
<element name="Inside" type="Boolean" minOccurs="0"/>
<element name="Outside" type="Boolean" minOccurs="0"/>
<element name="Moving" type="Boolean" minOccurs="0"/>
<element name="Still" type="Boolean" minOccurs="0"/>

<element name="Studying" type="Boolean" minOccurs="0"/>

ClcllLCllL lldillc-"ﬂn CLbiDillg" C pc—"DUUlCdll" llLJLIIUL_/L/ULb_"U"
<element name="Meditating" type="Boolean" minOccurs="0"/>
<element name="Sleeping" type="Boolean" minOccurs="0"/>
<element name="Communicating" type="Boolean" minOccurs="0"/>

/sequence>

</cqdmplexType>

<confplexType name="SensorInfo">

sequence>
<element name="SensorName" type="string"/>
<element name="SensorInput" type="string" minOcturs="0"/>
<element name="SensorOutput" type="string" mifg@ccurs="0"/>

/sequence>

</cdmplexType>

6.10.2 Semantics

Namle Definition

Appg¢intedEvent Describesthe user’s appointed event listed in a scheduler or a perffsonnel note.

Environmentallnfo Describes the user’s environmental information acquired from gensors such
as camera, microphone, GPS and gyroscope.

BodyConditionInfo Describes the user’s body condition information acquired from s¢nsors.

SitgationInfo Describes the user’s current situation inferred from sensors’ information.

SengorInfo Describes the information about the sensor used to collect contexjtual data.

6.11 BaseContextType

6.11L1 Syntax

This|Syntax is BaseContextType type.

<complexType name="BaseContextType" abstract="true">
<sequence>

<element name="InformationAccessID" type="mpeg7:UserIdentifierType" minOccurs="0"
maxOccurs="unbounded" />

<element name="InformationAccessGroupURI" type="anyURI" minOccurs="0"
maxOccurs="unbounded" />

</sequence>

<attribute name="InfoSource" type="anyURI"/>

</complexType>
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6.11.2 Semantics

Name

Definition

BaseContextType

BaseContextType is an abstract type providing a base for
description of each element.

InformationAccessID

Specifies the list of user’s ID of other users who can access
private information.

InformationAccessGroupURI

References to groups of users who can access private informa-
tion through the specification of its URI. Refer to the Group1D
of InformationAccessUserGroup in General Description.

6.12 ContextDescriptionType

Informatio
Informatio

6.12.1 Sy

This Synta

has been added into ContextDescriptionType. InformationAddessID.
hAccessID specifies a list of users who can access the privacy information.

WAccessID

aXx

is BaseContextType type.

<element rlame="CD" type="cd:ContextDescriptionType"/>
<complgxType name="BaseContextType" abstract="true">

<atfribute name="InfoSource" type="anyURI"/>

</compllexType>
<complgxType name="ContextDescriptionType">
<seduence>
element name="InformationAccessGroup" type="ct:InformationAccessUserGroup"
minOccurs"0" maxOccurs="unbounded" />
<elgment name="ClassificationSchemeAlias" type="ct:ClassificationSchemeAliasTypd"
minOccursH"0" maxOccurs="unbounded"/>
element name="ContextIdentification" type="cd:ContextIdentificationType"
minOccursH"0"/>
element name="ValidTimeDukation" type="ct:TimeType" minOccurs="0"/>
element name="Season'-type="mpeg7:termReferenceType" minOccurs="0"/>
element name="DeviceCHaracteristics" type="cd:DeviceCharacteristicsType"
minOccursH"0" maxOccurs="unbeunded" />
element name="NetworkInfo" type="cd:NetworkInfoType" minOccurs="0"
maxOccurs="unbounded" />
element names"Location" type="ct:LocationType" minOccurs="0"/>
elementname="Weather" type="cd:WeatherType" minOccurs="0"/>
element, name="OtherEnvironmentalInfo" type="cd:OtherEnvironmentalInfoType"
minOccursH"0" /(>
elénent name="OtherContextInfo" type="anyType" minOccurs="0"
maxOccurs=runpounded"
</sequence>
<attributeGroup ref="ct:commonAttributes"/>
<attribute name="Priority" type="ct:ZeroToOnehundredOrdinalType" use="optional"/>
</complexType>

6.12.2 Semantics

Name Definition

CD This data element is the root element of the Context Description.
ContextDescriptionType This data type contains staticand dynamic information about the user context.
InformationAccessGroup Describes the group of other users who can access private information.
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Name Definition

ClassificationSchemeAlias Specifiesan alias foraClassificationScheme to be referenced within the
UserDescriptionType by a simplified URIL

ValidTimeDuration Describes valid time duration for context description. The syntax and se-
mantics of PeriodOfTimeType are specified in General Description.

Season Describes current season information according to the region. Terms for the sea-
son are specified by the CS Season (urn:mpeg: mpeg21:UD:CS:SeasonCS:2016).

DeviceCharacteristics Describes general characteristics of the terminal.

NetworkInfo Describes network related information.

LocgtTom Describesturrent focatiomr witerr a Service 1S Tequested. 1119 syntax and
semantics of P1laceType are specified in ISO/IEC 15938-5,

Weather Describes current weather when a service is requested:

OthgrEnvironmentalInfo Describes environmental information of noise or illumihation chracteristics
around user.

componAttributes Describes a group of attributes for the CommonAttributes. The syntax and
semantics of commonAttributes are specified’in General Desqription.

Prigrity Describes the level of priority of the-context description By using the
ZeroToOnehundredOrdinalType.

OthgrContextInfo A placeholder for other context related information outside the standard
namespace

7 Sevice description
7.1 | BaseServiceType

7.1.1 Syntax

<conplexType name="BaseServiceTypeldabstract="true">
sequence>

<element name="InformatiohAccessID" type="mpeg7:UserIdentifierType" minOcg¢urs="0"
max@ccurs="unbounded" />

<element name="InfQrimationAccessGroupURI" type="anyURI" minOccurs="0"
max(@ccurs="unbounded" />

/sequence>

</cqmplexType>

7.1.2 Semantics

Namie Definition

Bas¢SewviceType BaseServiceType is an abstract type providing 4 base for
description of each element.

InformationAccessID Specifies the list of user’s ID of other users who can access
private information.

InformationAccessGroupURI References to groups of users who can access private informa-
tion through the specification of its URI. Refer to the GroupID
of InformationAccessUserGroup in General Description.

7.2 ServiceDescriptionType

Thissubclause describesastructure of servicebescriptionType datatype.The servicebescriptionType
contains several elements, such as ServiceGeneralInformation, ServiceTargetInformation,
Servicelnterfaces, InternalServices,Priority, IsServiceAvailable and ServiceObjectsInformation
each of which is used for describing service’s information.
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7.2.1 Syntax

<complexType name="SD">
<complexContent>
<extension base="sd:BaseServiceType">
<sequence>

<element name="InformationAccessGroup" type="ct:InformationAccessUserGroup"
minOccurs="0" maxOccurs="unbounded"/>

<element name="ClassificationSchemeAlias" type="ct:ClassificationSchemeAliasT
ype" minOccurs="0" maxOccurs="unbounded"/>

k1 — oo . o L 1 L EE = Tm L
CTICMCITC Irame— o rvIce o TYPT— MpTyY7 - onrrgucIorypre

<element name="ServiceGeneralInformation" type="sd:ServiceGeneralInformationT
ype"/>

<element name="ServiceTargetInformation" type="sd:ServiceTargetInfermationTy
pe|1/>

<element name="Servicelnterfaces" type="sd:ServicelnterfacesTypg"
minOccursH"0"/>

<element name="InternalServices" type="sd:InternalServicesType"
minOccursH"0"/>

<element name="Priority" type="ct:ZeroToOnehundredOrdinalType"
minOccursH"0"/>

<element name="IsServiceAvailable" type="booleanl/>

<element name="ServiceObjectsInformation" type£"sd:ServiceObjectType"
minOccursH"0" />

<element name="LoudnessControlServiceDescription" type="LoudnessInfoType" />

<element name="VisualExpressionServiceDégcription"
type="SD:{isualExpression"/>

<element name="ConsecutiveVibrationServiceDescription" type="SD:
ConsecutiyleVibration"/>

/sequence>
</extension>
</compllexContent>

</complexType>

7.2.2 Semantics

Name Definition
SD Specifies the root element of the Service Description.
InformatignAccessGroup Describes the group of other users who can access private information.

ClassificgtionSchémeAlias The classification scheme alias information.

ServicelID Describes the unique ID of the service.

ServiceGenef@lInformation Describes general information about a given service.

ServiceTargetInformation  Describes user’s preferred service.

Servicelnterfaces Describes interfaces used for exchanging information among the services and/
or recommendation engine and/or application.

InternalServices Describes an internal service.

Priority Specifies the priority level associated to a given service.

IsServiceAvailable Specifies availability of the service.

LoudnessControlServiceDes IoudnessControlServiceDescription shall describe set of supported

cription audio services (e.g. audio output formats, volume levels, list of accessible
copyright protected materials) available to the user in order to ensure contin-
uous and smooth audio services while adhering to copyright protection and
applicable laws.
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Name Definition

VisualExpressionServiceDes Asetofbase visual objects for expressing human’s emotion, intention, situation
cription and condition.

ConsecutiveVibrationService Describesa setof consecutive vibration patterns according to the user preferences

7.3 ServiceGenerallnformationType

This subclause specifies general information of the service.

7.3. Syntax

<conplexType name="ServiceGenerallInformationType">
complexContent>
<extension base="sd:BaseServiceType">
sequence>
<element name="ServiceName" type="Name"/>
<element name="ServiceProviderName" type="Name"/>
<element name="Description" type="string" minOccurs="0%/>
<element name="ServiceURI" type="anyURI" minOccurs="0Y>
<element name="ServiceCategory" type="mpeg7:termReferencelListType" minOccyrs="0"/>
<element name="SupportedFormat" type="mpeg7:MedialnformationType" minOccufs="0"/>
/sequence>
</extension>

/complexContent>

</cgmplexType>

7.3.2 Semantics

Name Definitioh

SeviceGenerallnformation  Specifies a general information about a given service.

SeryiceName Specifies the name of the provided service.

SeryiceProviderName Specifies the name of the service provider.

Des¢ription Specifies a generic description of the given provided service.

SeryiceURI Specifies the URI by which the given service can be accessed.
SeryiceCategory, Terms for the ServiceCategory are specified by the ServicefategoryCs

(urn:mpeg: mpeg2l:UD:CS:ServiceCategoryCS:2016).

SupgortedForyat Specifies specific media formats available in a service.

7.4 | ServiceTargetInformationType

This subclause specifies service target information type of the service. Service target information
consists of 3 components: PreferredUserDescriptionInformation, PreferredContextDescriptionInfo
rmation and serviceTargetModel. Each element describes the policy and strategy for a specific service.

7.4.1 Syntax

<complexType name="ServiceTargetInformationType">
<complexContent>

<extension base="sd:BaseServiceType">

<choice maxOccurs="unbounded">
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<element name="PreferredUserDescriptionInformation" type="ud:UserDescriptionType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="PreferredContextDescriptionInformation" type="cd:ContextDescriptionT
ype" minOccurs="0" maxOccurs="unbounded"/>

<element name="ServiceTargetModel" type="sd:ServiceTargetModelType" minOccurs="0"
maxOccurs="unbounded" />

</choice>
</extension>
</complexContent>

</complexType>

7.4.2 Serjlantics

Name Definition

ServiceTar¢getInformationType Specifies information about preferred user and context for a.service.

Preferred(serDescription  Specifies the description of preferred user for the service,
Informatidgn

PreferredQontextDescriptio Specifies the description of preferred context of usagefor the service.
nInformatijon

ServiceTarlgetModel Specifies the informational role of user segmentation.

7.5 ServiceTargetModelType

This subclapse describes a specific decision-model to specify-types about targeted user groups|by a
service proyider and sepecifies vocabularies for describing$pecific sets of a service type.

7.5.1 Synftax

<complexType name="ServiceTargetModelType">
<sequerfce>
<elgment name="ServiceTargetTreg! MminOccurs="0" maxOccurs="unbounded">

complexType>

<sequence>

<element name="Node" type="sd:NodeType" minOccurs="0"/>

</sequence>
/complexType>
</ellement>
<elgment name="ServiceTargetSet" type="sd:VocabularySetType">
unique Mmame="userType-vocabulary">

<ge€leector xpath="sd:vocabulary"/>

<field xpath="@name"/>

</element>
</sequence>
</complexType>
<complexType name="NodeType">
<sequence>
<element name="Question" type="string" minOccurs="0"/>
<element name="ChildNode" type="sd:NodeType" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
<attribute name="nodeID" type="ID" use="optional"/>

<attribute name="answer" type="string" use="optional"/>
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<attribute name="serviceTargetType" type="token" use="optional"/>

</complexType>

7.5.2 Semantics

Name Definition

ServiceTargetModelType Describes decision-model for user type about target user groups and specifies
vocabulary set for user types.

ServiceTargetTree Specifies a decision tree model associated to a specific target user group.

Node Describes rootnode in decision tree thatincludes one guestionand associated
child nodes.

SeryiceTargetSet Specifies a set of user type vocabularies which describes thetargef user groups
segmented by a service provider.

NodgType Describes each node in a decision tree. The NodeType“containg Question,
ChildNode elements and nodeID, answer, and serviceTargetTyde attributes.

Quegtion Describes question for child node selection.

ChildNode Describes a child node of this node with NodeType to generate a decision tree.

nodgID Specifies the unique node identifier.

ansyer Specifies an answer, quantifying the“eondition for this node to b¢ selected, to

the question of parent node.

seryiceTargetType Specifies the targeted user group of a service, when this node i§ selected as
a result of decision tree navigation, by referencing a vocabulary |of user type
(target user group) in SeficeTargetSet.

7.6 | VocabularySetType

This|subclause specifies a vocabulary set fordescribing target user groups.

7.6.1 Syntax

<conplexType name="VocabularySetType">
sequence>
<element name="vocabulary" maxOccurs="unbounded">
<complexType®
<attribute name="name" type="NMTOKEN" use="required"/>
</complexType>
</element>
/sequerce>

attribute name="1id" type="ID" use="required"/>

</cqmp kexXType>

7.6.2 Semantics

Name Definition

VocabularySetType Type for a set of vocabulary to describe target user groups.
Vocabulary Specifies each vocabulary which belongs to the given vocabulary set.
name Specifies the name of a given vocabulary.

id Specifies the unique identifier of a given vocabulary set.
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7.7 Servi

7.7.1 Syn

celnterfacesType

tax

<complexTy
<comple

<ext

<sequence>

<ele

pe name="ServicelnterfacesType">
xContent>

ension base="sd:BaseServiceType">

ment name="ServiceTnterface" type="sd:ServiceInterfaceType"

maxOccursH
</sequsg
</eX
</compll

</complexT

"unbounded" />
nce>

tension>
exContent>

ype>

7.7.2 Semantics

Name Definition
ServicelInferfacesType Type for the service interfaces supported by-the service.
Servicelnflerface Describes each service interface.

7.8 ServicelnterfaceType

7.8.1 Synftax
<complexType name="ServicelnterfaceType">
<sequenjce>
<elgment name="ServiceInterfaceInfiormationURI" type="anyURI"/>
<eldgment name="Description" type#"string" minOccurs="0"/>
<elgment name="RequiredInputData" type="sd:RequiredInputDataType" minOccurs="0"/>
</sequgnce>
</complexType>
7.8.2 Semantics
Name Definition
ServiceInferfacelype Describes a given service interface from service provider such as
ServiceInterfacelInformationURI, generic description of service and gxtra
input data.
Descripticm Speciffesa generic description about a Service Imterface.
RequiredInputDbata Specifies the input data requested for the access/utilization of a service.

7.9 RequiredinputDataType

It specifies input data needed for accessing and using a service.

7.9.1 Syn

tax

<complexType name="RequiredInputDataType">

<choice

<ele
maxOccurs=

80

maxOccurs="unbounded">

ment name="ReguiredUDInfo" type="sd:xPathType" minOccurs="0"
"unbounded" />
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<element name="RequiredCDInfo" type="sd:xPathType" minOccurs="0"

maxOccurs="unbounded" />

</choice>

</complexType>

<simpleType name="xPathType">

<restriction base="token"/>

</simpleType>

2:2022(E)

7.9.2 Semantics

Name Definition

ReqyiredInputDataType Type for required input data for service utilization, including [compactUD,
CompactCD and AdditionalInputData.

ReqyiredUDInfo Optional XPath expression which specifies the node of thé metadqta fragment
related to required user description by the service being addresséd.

ReqyiredCDInfo Optional XPath expression which specifies the Hode of the metadqta fragment
related to required context description by the,service being addrg¢ssed.

7.1(Q InternalServicesType

It spkcifies a list of internal services provided by the service.

7.10.1 Syntax

<cornplexType name="InternalServicesType">

max

complexContent>
<extension base="sd:BaseServiceTyp&”>
sequence>

<element name="InternalServige™ type="sd:InternalServiceType"
ccurs="unbounded" />

/sequence>

</extension>
/complexContent>
</cgmplexType>
7.102 Semantics
Name Definition
Intg¢rnalSesvicesType Specifies a list of internal services provided by the service.
IntgrnalSegrvice Specifies an internal service provided by the service.

7.11 InternalServicesType

It specifies a lists of internal services provided by the service.

7.11

.1 Syntax

<complexType name="InternalServiceType">

<choice>

<element name="Service" type="sd:ServiceDescriptionType"/>
<element name="ServiceRef">
<complexType>

<attribute name="referenceServiceID" type="anyURI"/>
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</element>

</choice>

</complexType>

<attribute name="servicePriority" type="ct:ZeroToOnehundredOrdinalType" use="optional"
default="50"/>

</complexType>

7.11.2 Semantics

Name

Definition

InternalSgrviceType

Specifies an internal service provided by the service.

ServiceRef]

Specifies a reference to the internal service already specified.

referenceJervicelID

Specifies the unique identifier of a service.

servicePrilority

Specifies the priority of an internal service. Value ranges from,0.to 100 (default
value is 50).

7.12 Audi

[t specifies

pDBType

tome audio related metadata.

7.12.1 Synftax
<complexyType name="AudioDBType" mixed="true">
<complgxContent>
<regtriction base="didl:StatementType">

minOccursH

minOccursH

minOccursH

ud:LossyAY

sequence>

<element name="AudioDB">

<complexType>
<sequence>
<element name="Title" type="mpeg7:NameComponentType"
"ot/>
<element name="Singer" type="mpeg7:PersonType" minOccurs="0"/>
<element, name="AuthorOfMusic" type="mpeg7:PersonType"
"o"/>
<element name="KindOfMusic" type="ud:AudioMusicPreferenceType"
"o"/>

dioFermatType" />

<element name="KindOfFileformat" minOccurs="0">
<simpleType>

<union memberTypes="ud:LosslessAudioFormatType

simpleTyne
+ +

minOccurs=

82

uou/>

pe" minOccurs="0"/>

ionPreferencesType" minOccurs="0"/>
</sequence>
</complexType>
</element>

</sequence>

</element>

<element name="FirstLineOfMusic" type="mpeg7:NameComponentType"

<element name="AccessHistoryOfUser" type="mpeg7:UserActionHistoryTy

<element name="NetworkOfUser" type="cd:NetworkInfoType"/>

<element name="AudioPresentationPreferences" type="ud:AudioPresentat
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</restriction>

</complexContent>
</complexType>
7.12.2 Semantics
Name Definition
Title Specifies the title of a given audio track stored on a generic database.
Singer Specifies the singer of a given audio track stored on a generic database.
Autlrorofiuste Spetifies the musicauthor of a givemraudio track storedomra generic database.
KindOfMusic Specifies the music genre of a given audio track stored on a génerjc database.
FirgtLineOfMusic Specifies the first paragraph of lyrics for lossless audio onthe datpbase.
AccgssHistoryOfUser Describes the access history of user access on the database.
NetworkOfUser Describes the network environment of user on the.database.
AudiloPresentationPreferences Describes the audio presentation preferences information.

7.13
An M

7.13

AudioDBDescriptorType

[PEG-21 DIDL Descriptor carrying metadata related to audi6_items.

.1 Syntax

<coq

</c

plexType name="AudioDBDescriptorType">
complexContent>

<extension base="didl:DescriptorType'/>
/complexContent>

mplexType>

7.13

.2 Semantics

Nam

e Definition

Audi

oDBDescriptorType A complex type derived from MPEG-21 DIDL Descriptor carrying
about lossless audio items.

information

7.14
This

File)
from

VideoDBType

subclausédescribes structure of videoDBType. VideoDBType includes TypeofMovie, Rat
format@fvideo, FirstReleasedYear and OriginallLanguage elements and inherits by
didl:StatementType.

ingOfVideo,
restriction

7.14.T Syntax

<complexType name="VideoDBType" mixed="true">

<complexContent>

<restriction base="didl:StatementType">
<sequence>
<element name="VideoDB">
<complexType>
<sequence>
<element name="TypeOfMovie" minOccurs="0">
<complexType>

<complexContent>
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minOccurs=

ValueType" use="optional" default="10"/>

uou/>

<extension base="mpeg7:TermUseType">

<attribute name="preferenceValue" type="mpeg7:preference

</extension>
</complexContent>
</complexType>
</element>
<element name="RatingOfVideo" type="nonNegativelnteger"

<element name="XSizeOfVideo" type="nonNegativelnteger"

minOccurs4

minOccursH

minOccursH

minOccursH

</rqg

</comp]]

</complexT

uou/>

llOll/>

IIOII/>

"O"/>

</sequence>
</complexType>

</element>

/sequence>
striction>

exContent>

ype>

<element name="YSizeOfVideo" type="nonNegativeInteger"

name="FirstReleaseYear" type="nonNegativeInteger)

<element

<element name="OriginLanguage" type="ud:LanguageTypel

7.14.2 Semantics

Name

Definition

TypeOfMovi]

[0

Describes the type of video on the database.

RatingOfVi

deo

Describes therating of video on the database.

XSizeOfVid

O

Describésthe X-axis size of video on the database.

YSizeOfVid

O

Describes the Y-axis size of video on the database.

FirstReled

sedYear

Describes the first released year of video on the database.

Originallanguage

Describes the original language of video on the database.

7.15 Videq
An MPEG-2

pDBDescriptorType
| DIDEDescriptor carrying VideoDBStatement(s).

7.15.1 Synitax

<comple

</complexT

<complexType name="VideoDBDescriptorType">

xContent>

<extension base="didl:DescriptorType"/>

</complexContent>

ype>

7.15.2 Semantics

Name

Definition

VideoDBDescriptorType

A complex type derived from MPEG-21 DIDL Descriptor carrying information
about video items.

84
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7.16 ServiceObjectType

ServiceObjectType describes the objects offered to the user by the service provider (e.g., service object,
database of multimedia).

7.16

.1 Syntax

<complexType name="ServiceObjectType">

<complexContent>

<extension base="sd:BaseServiceType">

min

rec

typq

typq

CHoICe MaxoUCCUrs— unpounasa
<element name="ServiceObjectInformation" type="ct:0bjectType">
<annotation>
<documentation>Other items provided by the service</documentation>
</annotation>
</element>
<element name="DatabaseOfMultimedia">
<annotation>
<documentation>Digital Items provided by serviée€</documentation>
</annotation>
<complexType>
<complexContent>
<extension base="didl:ItemType">
<sequence>
<element name="Creationlnformation" type="mpeg7:CreationTyy
ccurs="0">

<annotation>

<documentation>Information about creation metadata of

mmended digital item</documenta®ion>
</annotation>
</element>
<element name="AVSegment" minOccurs="0">
<gomplexType>
<choice>
<element name="MovingRegion"
="mpeg7 :MovdngRegionType" />
<element name="Segment"
="mpegT:AudioVisualSegmentType" />
</choice>

</complexType>

=temerrt
</sequence>
</extension>
</complexContent>
</complexType>
</element>

</choice>

</extension>

</complexContent>

</complexType>

e"

the
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7.16.2 Semantics

Name

Definition

ServiceObjectType This data type describes the objects offered to the user by the service provider.

ServiceObjectInformation  Describes the information of the objects provided by the service, in case they

are not digital items.

DatabaseOfMultimedia Describes the digital items provided by service.

CreationInformation Information about creation metadata of the recommended digital item, expressed

using MPEG-7 CreationType.

AVSegment

A mnving rpginn oranaudiovisual segment oftherecommended Higifn] item. To

be used in case the recommended digital item is an audiovisual object.

7.17 LoudnessinfoType

7.17.1 Syntax

<choiceg>

<complexType name="LoudnessInfoType">
<sequerfce>
<elgment name="ServiceMediaType" type="ServiceMediaType"/>
<elgment name="MediaInfoType" type="MediaInfoType"/>
</sequgnce>

</complexType>

<complexType name="ServiceMediaType">

<elgment
<elgment
<elgment
<elgment
</choide>

</complexIlype>

<complexType name="MediaInféType">
<sequerfce>
<elgment
<elgment
<elgment
<elgment
<elgmefit

<eldment

name="Video" type="boolean" min@ocurs="0"/>
name="Audio" type="boolean" miwOccurs="0"/>
name="Image" type="boolean®“minOccurs="0"/>

name="Text" type="string™\ minOccurs="0"/>

name="Genye" type="string" minOccurs="0"/>
name="PlayTime" type="float" minOccurs="0"/>
name="Resolution" type="string" minOccurs="0"/>
mame="Bitrate" type="integer" minOccurs="0"/>

name="Framerate" type="integer" minOccurs="0"/>

86

<element
<element
</sequence>

</complexType>

<complexType name="AdvertisementInfo">
<sequence>
<element
<element
<element

<element

name="MediaFormat" type="string" minOccnrs="0"
name="Advertisement" type="AdvertisementInfo" minOccurs="0"/>

name="Sound" type="AudioInfo" minOccurs="0" maxOccurs="unbounded"/>

name="Advertisement" type="boolean" minOccurs="0"/>
name="PlayTime" type="float" minOccurs="0"/>
name="Resolution" type="string" minOccurs="0"/>

name="Bitrate" type="integer" minOccurs="0"/>
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<element name="Framerate" type="integer" minOccurs="0"/>
<element name="Sound" type="AudioInfo" minOccurs="0"/>
</sequence>

</complexType>

<complexType name="AudioInfo">
<sequence>
<element name="Loudness" type="float" minOccurs="0"/>

<element name="SampleRate" type="float" minOccurs="0"/>

Srenert A= BrtRatet—type=Trrteger rroccur s= 0+

<element name="Tempered" type="boolean" minOccurs="0"/>

<element name="TemperedLoudness" type="float" minOccurs="0"/>
/sequence>

</cgmplexType>

7.17.2 Semantics

Name Definition

SeryiceMedia Describes the media type (Video, Audip, Image, Text).

MedjalInfo Describes the information about theimedia (Genre, PlayTime, Resolution, BitRate,
Framerate, MediaFormat, Advertisement).

AdvgrtisementInfo Describes the information @bout the advertisement included in thle media.

AudjoInfo Describes the informatjon” about the audio quality of the medigd (Loudness,

SampleRate, BitRate;Tempered, TemperedLoudness).

7.18 VisualExpressionInfoType

7.18.1 Syntax

<conplexType name="SD:VisualExpfession">
sequence>

<element name="VisyalObject" type="VOType"/>
/sequence>

</cdmplexType>

<conplexType mame="VOType">
choice (minOccurs="0" maxOccurs="unbounded">
<glement name="Face" type="Face"/>

<eYement name="Clock" type="Clock"/>

s =117 L1}
Y

ul N =N i1} 3
et ot o o

<element name="Fruit" type="Fruit"/>

<element name="Weather" type="Weather"/>

<element name="Food" type="Food"/>

<element name="Vehicle" type="Vehicle"/>

<element name="Plant" type="Plant"/>

<element name="Building" type="Building"/>
</choice>

</complexType>

<complexType name="Face">

<sequence>
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<element name="FaceOutline" type="VOComponentInfo" minOccurs="0"
maxOccurs="unbounded" />

<element name="Eye" type="VOComponentInfo" maxOccurs="unbounded"/>

<element name="Nose" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Mouth" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Hair" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Ear" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<element name="FacialHair" type="VOComponentInfo" minOccurs="0"
maxOccurs="unbounded" />

<element name="Eyebrows" type="VOComponentInfo" minOccurs="0"

maxOccurs4
</sequs§
</complexT

<complexTy
<sequen
<eld

<els
maxOccursH

<els
maxOccursH

</sequg

</complexT|

<complexTy
<exteng

<sed
maxOccurs

maxOccurs

maxOccurs4
maxOccursH

maxOccursH
<elemen
</s§

</exten

OrToouITaeT
nce>

ype>

pe name="Clock">
ce>
ment name="Frame" type="VOComponentInfo" minOccurs="0" maxQecurs="unbounded'l/>

ment name="HourNeedle" type="VOComponentInfo" minOccurs="0"
"unbounded" />

ment name="MinuteNeedle" type="VOComponentInfo" minOcaurs="0"
"unbounded" />

nce>

ype>

pe name="Animal">
ion base="Face">
uence>

element name="Head" type="VOComponentInfo" minOccurs="0"
"unbounded" />

element name="Body" type="VOCaomponentInfo" minOccurs="0"
"unbounded" />

element name="Leg" type=tNOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

element name="Tail" type="VOComponentInfo" minOccurs="0"
"unbounded" />

element name="Clothing" type="VOComponentInfo" minOccurs="0"
"unbounded" />

element name="Horn" type="VOComponentInfo" minOccurs="0"
"unbounded" A%

t name="Wimngs" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded" />
quencex

sion>

</complexT

YR&>

88

<complexType name="Fruit">

<sequence>
<element name="Body" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Leaf" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Stem" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

</sequence>

</complexType>

<complexType name="Weather">

<sequence>
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<element name="Sun" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<sequence>

<element
<element
<element
<element

<element

</sequence>

<complexType name="Plant">

name="Body" type="VOComponentInfo" minOccurs="0"

name="Leaf" type="VOComponentInfo" minOccurs="0"

name="Stem" type="VOComponentInfo" minOccurs="0"

<element name="Cloud" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Fog" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded" />
<element name="Rain" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded" />
<element name="Snow" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Wind" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</complexType>
<conqprextypeTrame—"food*
sequence>
element name="Rice" type="VOComponentInfo" minOccurs="0" maxOccurs="umbeunde¢d" />
<element name="Bread" type="VOComponentInfo" minOccurs="0" maxOcclrs="unbdunded" />
<element name="Hamburger" type="VOComponentInfo" minOccurs="0"
max(ccurs="unbounded" />
<element name="Sandwich" type="VOComponentInfo" minOccurs=F0%
max(ccurs="unbounded" />
<element name="Steak" type="VOComponentInfo" minOccurs="0" maxOccurs="unbdunded" />
<element name="Hotdog" type="VOComponentInfo" minOcguré="0" maxOccurs="unppounded"/>
<element name="Fish" type="VOComponentInfo" minOgcurs="0" maxOccurs="unboynded"/>
<element name="Soup" type="VOComponentInfo" migOeCurs="0" maxOccurs="unboynded"/>
<element name="Curry" type="VOComponentInfo! minOccurs="0" maxOccurs="unbdunded" />
<element name="Noodle" type="VOComponentINfo" minOccurs="0" maxOccurs="unpounded"/>
<element name="Cake" type="VOComponentInfo" minOccurs="0" maxOccurs="unboyinded" />
<element name="Fries" type="VOComponentInfo" minOccurs="0" maxOccurs="unbdunded" />
<element name="Beer" type="VOCompomentInfo" minOccurs="0" maxOccurs="unboynded"/>
<element name="Wine" type="VOCompgenentInfo" minOccurs="0" maxOccurs="unboynded"/>
<element name="Plate" type="VOComponentInfo" minOccurs="0" maxOccurs="unb¢unded" />
<element name="Cutlery" typ&="VOComponentInfo" minOccurs="0"
max@ccurs="unbounded" />
/sequence>
</cqdmplexType>
<corpplexType name="Vehtcle">
sequence>
<element hame="Body" type="VOComponentInfo" minOccurs="0" maxOccurs="unboy@nded" />
<elemefit~hame="Wheel" type="VOComponentInfo" minOccurs="0" maxOccurs="unbgunded" />
<elepent name="Wing" type="VOComponentInfo" minOccurs="0" maxOccurs="unboyinded" />
<glement name="Sail" type="VOComponentInfo" minOccurs="0" maxOccurs="unboynded"/>
<élement name="Door" type="VOComponentInfo" minOccurs="0" maxOccurs="unbo@nded" />
</sequence>
</complexType>

maxOccurs="unbounded" />
maxOccurs="unbounded" />

maxOccurs="unbounded" />

name="Fruit" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

name="Root" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
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</complexType>

<complexType name="Building">
<sequence>

<element name="Structure" type="VOComponentInfo" minOccurs="0"
maxOccurs="unbounded" />

<element name="Window" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Door" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Roof" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

</sequence>

</complexTlype>

<complexType name ="VOComponentInfo"/>

<sequerjce>
<elgment name ="PlacementX" type="integer" maxOccurs="1"/>
<elgment name ="PlacementY" type="integer" maxOccurs="1"/>
<elgment name ="Size" type="integer" maxOccurs="1"/>
<elgment name ="Color" type="string" maxOccurs="1"/>

<eldgment name ="Rotation" type="integer" maxOccurs="1"/>
<elgment name ="PlacementOrder" type="integer" maxOccuksy"1"/>

</sequgnce>

</complexType>

7.18.2 Semantics

Name Definition

VOType Describes the type of the visual object (VO) .

VOComponernftInfo Describes the editable components of a visual object.

PlacementX Describes the-X coordinate (relative or absolute) of a visual object.

PlacementY Describes(the Y coordinate (relative or absolute) of a visual object.

Size Describes the size (scalable number or percentage) of a visual object.

Color Describes the color of the component.

Rotation Describes the angle of rotation for the component (in degrees).

Placement(rder Describes the placement order of the component where the highest nurber
represents the closest placement and the lowest number represents the furthest
placement.

7.19 ConspcutiveVibrationServiceType

7.19.1 General
This subclause describes consecutive vibration information. Figure 2 shows the process to deliver

the vibration signals via a consecutive way, where the vibration information could be generated by
controlling the duration, interval, period, amplitude, and frequency.
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4
1 2 Vibration signal
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3  period
4  amplitude
5 requency
Figure 2 — ConsecutiveVibrationServiceTypeDiagram
7.19.2 Syntax
<conplexType name="ConsecutiveVibrationServiceTypa">

</c

<coq

max

max

sequence>
<element name="CVService" type="CVSerwiteType" minOccurs="0"/>

<element name=" CVSetting" type="CWSettingType" minOccurs="0"/>

sequence>
mplexType>
plexType name="CVService">
sequence>
<element name="LoadGuidance" type=" LoadGuidance" minOcuurs="0"

ccurs="unbounded" />

<element name="ScheduleAlarm" type="ScheduleAlarm" minOcuurs="0"
ccurs="unbounded"%>

<element namg=I"EventAlarm" type="EventAlarm" minOcuurs="0" maxOccurs="unb¢unded" />
<element namé="Appointment" type="Appointment" minOcuurs="0"
max(Pccurs="unbounded" />
<element~name="Emergency" type="Emergency" minOcuurs="0" maxOccurs="unboufpded" />
/sequenee>
</cqmplexType>
7.19.3 Semantics
Name Definition
CvService Specifies a list of Services to be provided by the consecutive vibration tech-
nology
CvDelivery Terms for the CVDelivery are specified by the IntentionActionCs

(urn:mpeg:mpeg2l:UD:CS:CVSettingCS:2022
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8 Recommendation description

8.1 Reco

This clause

mmendationDescriptionType

describes the complex type of a recommendation description.

8.1.1 Syntax
<complexType name="RD">
<sequence>
<elgment name="ClassifficationSchemeAlias" type="ct:ClassificationSchemeAliasTyde"
minOccurs="0" maxOccurs="unbounded"/>
<elgment name="RecommendationID" type="mpeg7:UniqueIDType"/>
<elgment name="compactUsageDescription" type="rd:compactUsageDescriptionlype"
minOccursH"0" maxOccurs="unbounded"/>
<elgment name="QueryDescription" type="rd:queryDescriptionType" minO¢eurs="0"
maxOccurs="unbounded" />
<eldgment name="ServiceUserType" type="string" minOccurs="0" maxOccurs="unbounded"/>
<elgment name="ProcessChain" type="rd:ProcessChainType" minQOccurs="0"/>
<elgment name="RecommendationHistory" minOccurs="0"/>
<confplexType>
sequence>
<element name="RecommendationResult" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Recommendatiom™ type="rd:compactUsageDescriptionTy
pe"/>
<element name="Result" type="anyType">
<annotation>
<documentatioh>Any tangible result of the recommendation:
satisfactilon, feedback </documentation>
</annotation>
</element>
</sequence>
</complexTypex
</element>
/sequence>
</cdmplexType>
<eldgment nameé="RecommendationInformation" type="rd:RecommendationInformationTypd"
minOccurs"0" maxOccurs="unbounded" />
<eldgment.name="LoudnessControlRecommendationDescription"
type="LoudnessControlType" />
<element name="VisualExpressionRecommendationDescription"
type="RD:VisualExpression"/>
<element name="ConsecutiveVibrationRecommendationDescription" type="RD:
ConsecutiveVibration"/>
</sequence>
<attributeGroup ref="ct:commonAttributes"/>
<attribute name="provider" type="anyURI" use="optional"/>
</complexType>
92
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8.1.2 Semantics
Name Definition
RD The root element of Recommendation Description.

ClassificationSchemeAlias

Specifiesanalias foraCclassificationScheme to be referenced within the
UserDescriptionType by a simplified URI.

RecommendationID

The unique ID of the recommendation.

compactUsageDescription

A structure containing information about the recommended items.

QueryDescription A structure containing information about a recommended query.

Serv M CaTeS USer TV D e for 3D ervice. Only vocabutary name defined in
SD can be used for representations of the userType. ServiceUserType can
use only vocabularies defined in serviceTargetSet element jn SD.

Prog¢essChain Process description that can be executed at the clientside, gengrated by the
recommendation engine.

RecgmmendationHistory A structure containing information about pastreecommendatigns.

RecgmmendationResult A structure containing the recommendatioh.result.

Recgmmendation A structure containing the past recommendations.

Resylt Any tangible result of the recommeiidation: satisfaction, feedHack.
RecgmmendationInformation A structure containing information‘about the recommendatign (metadata

of the recommendation).

ComponAttributes Common attributes of all tep=level MPEG-UD descriptors.

Proyider Information about thexgcommendation provider (e.g. which r¢commenda-
tion engine).

LoudnessControlRecommendatio Description of safety protocols for controlling the volume and|a list of rec-

nDegq

cription

ommended audio-services based on user/context/service desc

riptions

Vis

alExpressionRecommendati

A set of statistical data edited/created from base visual object

S.

onDgscription
gon“ ecutivevibrationRecommen Describés a set of consecutive vibration patterns according to usef preferences
atjonDescription
8.2 | compactUsageDescriptionType
complctUsageDescriptionType specifies compact usage description representation, which is composed
of a|sequence of clusters; lists, labelled sets or equivalence sets. These representations pre used to
organize and enhance the recommendation engine output for the receiving application.
8.2.1 Syntax
<corpplexTyp& name="compactUsageDescriptionType">
<anppotation>
<doqumé&ntation>Main complex type for compact usage description
representation. It may be composed of an infinite sequence of clusterings, lists,
labelled sets or equivalence sets.</documentation>
</annotation>
<sequence>
<element name="Clustering" type="rd:clusteringType" minOccurs="0"
maxOccurs="unbounded" />
<element name="List" type="rd:orderedSetType" minOccurs="0"
maxOccurs="unbounded" />
<element name="LabelledSet" type="rd:labelledSetType" minOccurs="0"
maxOccurs="unbounded" />
<element name="EquivalenceSet" type="rd:equivalenceSetType" minOccurs="0"
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maxOccurs="unbounded" />

<element name="SimpleResource" type="rd:RecommendableResourceType" minOccurs="0"
maxOccurs="unbounded" />

<element name="GenericSet" type="rd:genericSetType" minOccurs="0"
maxOccurs="unbounded" />

</sequence>

</complexType>

8.2.2 Semantics

Name Definition

compactUsageDescriptionType Main complex type for compact usage description representation,/1t[may
be composed of an infinite sequence of clusterings, lists, labelled sefs or
equivalent sets.

Clustering A structure describing a result of a clustering.

List A structure describing a ranked list, e.g. a result of ar{ information retrjeval
operation providing scores for each returned result.

LabelledsS4t A structure describing a labeled set (e.g. a result of a classification).
EquivalendeSet A structure describing an equivalence set)ie<a set in which element$ are
equivalent under a specified criterion.

SimpleResdqurce A simple resource with no structure,
GenericSed A structure describing a generic.setof recommended resources.

8.2.3 Example

This example illustrates the structure of a compactUsageDescription element in a case [of a
recommendation engine which recommends to a usé¥ other users to be asked for friendship. In| this
case, it is a [List of elements to be provided. Each element is wrapped in an OrderedMember strudture
which contdins also the rank information. Higher rank means higher recommendation. Both user$ (u2
and ul) are[recommended as good users to be‘asked for friendship (e.g. through a social network) but
u?2 is rankedl higher than ul by the recomniender engine.

<compactUgageDescription>
<List>
<OrderedMember>
<SetEllement resourcelD="res2">
<Resdurce>
<UsgrDescripflonFragment>
<ud:UserID>u2</ud:UserID>
</UderDgscriptionFragment>

</Redolrt'ge>

<Role roleType="Ask Friendship"/>
</SetElement>
<Rank>0.9</Rank>
</OrderedMember>
<OrderedMember>
<SetElement resourceID="resl">
<Resource>
<UserDescriptionFragment>
<ud:UserID>ul</ud:UserID>
</UserDescriptionFragment>

</Resource>

<Role roleType="Ask Friendship"/>
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</SetElement>
<Rank>0.5</Rank>
</OrderedMember>
</List>

</compactUsageDescription>

8.3 QueryDescriptionType

Element containing information about queries recommended to be invoked on specific services.

8.3.1 Syntax

<conplexType name="queryDescriptionType">
annotation>

<documentation>Main complex type for query description. It inclwde as a s¢rvice
refgrence which is used to identify the service on which the queryl\is to be invgked.

</documentation>

/annotation>

sequence>
<element name="SearchServiceReference" type="sd:SefyiceDescriptionType"/>
<element name="Query" type="rd:queryClauseType"«{>

/sequence>

</cqdmplexType>

8.3.2 Semantics

Namle Definition

quefyDescriptionType Main complex type for query description. It includes a servife reference
whichds used to identify the service on which the query is to be invoked.

SeapchServiceReference A description of the service to be invoked.

Query This element contains a structured description of the query to pe perfomed

on the service defined in SearchServiceReference.

8.4 | ProcessChainType

Pricg¢ssChainType is a-process description that can be executed at the client side, generpted by the
recommendation engine. The processes can for example be an emergency call or sending ar} emergency
SMS

8.4.1 Syntax

<cor lt.}lc Tyt.}t rreme=—Proce et F T
<annotation>

<documentation>Process description that can be executed at the client side,
generated by the recommendation engine. The processes can be an emergency call or

sending an emergency sms</documentation>
</annotation>
<sequence>
<element name="ProcessChainCommand" maxOccurs="unbounded">
<complexType>
<sequence>

<element name="ActionType" type="mpeg7:termReferenceType" />

<element name="ActionTo" type="anyURI" />
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<element name="ActionFrom" type="anyURI" />
<element name="ActionMessage" type="mpeg7:TextualType" />
<element name="ActionObject" type="ud:ArtefactType" maxOccurs="unbounded"
/>
</sequence>
</complexType>
</element>
</sequence>
</complexType>

8.4.2 Semantics

Name Definition

ProcessChginType Specifies a process that can be executed, e.g. an emergency|call or sending
an emergency SMS.

ProcessChginCommand Specifies the command to be executed.

ActionTypdg Specifies the type of the action to be processed.

ActionTo Specifies to whom the action is meant to.

ActionFrom Specifies from whom the action is being requested.

ActionMess3ge Specifies a message describing the action.

ActionObject Specifies an object/representationefithe action.

8.5 RecommendationInformationType

Basic metadata about the recommendation itself.

8.5.1 Syntax

<complexType name="RecommendationInformationType">
<sequerfce>
<elgment name="RecommendationCategory" type=" mpeg7:ControlledTermUseType"
minOccursH"0"/>
<elgment name="RecommendedObjectInformation" type="ct:0bjectType"
minOccursH"0"/>
<eldgment name="ReCommendationPriority" type="ct:ZeroToOnehundredRatioType"
minOccursH"0"/>
</sequgnce>

</complexType>

8.5.2 Seqlantics

Name Definition

RecommendationInformationType Describes the recommendation information.

RecommendationCategory Describes the category of recommendation. Each of representative service’s
name can be used as a category of recommendation.

Terms for the RecommendationCategory are specified by the
serviceCategoryCs.

RecommendedObjectInformation Describes the object information such as id, name and format which are
recommended by recommendation engine.

RecommendationPriority Describes the priority of object in the recommendation object list which are
ordered by recommendation engine.

96 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

8.6 RecommendableResourceType

This complex type specifies the core structure of a recommended resource. This can be a fragment

of UD, CD or SD accompanied by the specification of a role that the fragment has in the context of the
recommendation.

8.6.1 Syntax
<complexType name="RecommendableResourceType">
<annotation>
< Tl ul s < ul =l P S N | oo e Tl
deeumertatior>Fht et rpe—modets—the—r e rreaiot jeet—Fis—ean

be 4 fragment of UD, CD or SD</documentation>
/annotation>
choice>
<element name="UserDescriptionFragment" type="ud:UserDescriptionflype">
<annotation>
<documentation>A fragment of User Description useful\irf the context|of
thig Recommendation</documentation>
</annotation>
<complexType>
<complexContent>
<extension base="ud:UserDescriptionType">
<sequence minOccurs="0">
<element ref="rd:Role"/>
</sequence>
</extension>
</complexContent>
</complexType>
</element>
<element name="ContextDesgcriptionFragment" type="cd:ContextDescriptionTyp¢">
<annotation>

<documentatiorn»AJ)fragment of Context Description useful in the contg¢xt of
thig Recommendation</doctimgntation>

</annotationx
<complexTypes
<complexContent>
Lextension base="cd:ContextDescriptionType">
<sequence minOccurs="0">
<element ref="rd:Role"/>

</sequence>

</extension>

</complexContent>
</complexType>
</element>
<element name="ServiceDescriptionFragment" type="sd:ServiceDescriptionType">
<annotation>
<documentation>A fragment of Service Description useful in the context
of this Recommendation</documentation>
</annotation>
<complexType>

<complexContent>

<extension base="sd:ServiceDescriptionType">
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<sequence minOccurs="0">
<element ref="rd:Role"/>
</sequence>
</extension>
</complexContent>
</complexType>
</element>

</choice>

</complexType>

8.6.2 Selllantics

Name Definition

RecommendgbleResourceType This complex type models the recommendable object. This cambe a fragiment
of UD, CD or SD.

UserDescriptionFragment A fragment of User Description useful in the context eftthis recommendaltion.

Role The role of this fragment in the context of this recommendation.

ContextDegcriptionFragment A fragment of Context Description useful in theContext of this recommenddtion.

ServiceDegcriptionFragment A fragment of Service Description useful inhe'\context of this recommend4tion.

8.7 Resource

This is the generic recommendable resource. This can be a UD, SD or CD fragment.

8.7.1 Syntax

<element nlame="Resource" type="rd:RecommendableResourceType">
<annotation>
<doqumentation>This is the genericg, ‘recommendable resource. This can be a
UD, SD or [CD fragment.</documentationk
</annofation>

</element

8.7.2 Semantics

Name Definition

Resource Specifies a fragment of UD or CD or SD.

8.8 resourceUsageType

This complex
and of information about other usages of the same resource by other users.

8.8.1 Syntax

<complexType name="resourceUsageType">
<annotation>
<documentation>This complex type models the usage of a generic resource as a
combination of a Resource description and of information about other usages of
the same resource by other users.</documentation>
</annotation>

<sequence>
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<element ref="rd:Resource"/>

<element name="UsagelInformation" type="ud:UserDescriptionType" minOccurs="0"
maxOccurs="unbounded" />

<element ref="rd:Role" minOccurs="0"/>
</sequence>
<attribute name="resourceID" type="anyURI" use="required"/>
</complexType>
<element name="Role">
<complexType mixed="true">

<attribute name="roleType" type="anyURI" use="required"/>

/complexType>
</element>

8.8.7 Semantics

Namle Definition

resqurceUsageType This complex type models the usage of a generic resource as a fombination
of aresource description and of inform@atjon about other usages of the same
resource by other users.

UsageInformation Information about which user used the recommended resourck.
Ro14 The role of the resource in the\usage.

resqurcelD The ID of the resource.

rolgType An URI specifying a réle.

8.9 | clusteringType

A refommendation engine can provide results in clusters, i.e. in groups of mutually affing¢ resources.
This|abstract complex type specifies the structure of all clustering results used in a recothmendation
descfiption by a recommendation enging.

8.9.1 Syntax

<conplexType name="clUsteringType" abstract="true">
annotation>
<documentatien>This is the abstract type for all clustering
stryctures.</dogumentation>
/annotdtion>
seguence>

seTement name="ClusterStructure" type="rd:clusterStructureType"/>

[Vl

- L o : n i n
—eehRT ot ToSTeETITR ST rameTeES

type=tanyiye
<annotation>
<documentation>Thisl element carries information specific to each
particular clustering technique.</documentation>
</annotation>
</element>
</sequence>
<attribute name="clusteringlLabel" type="anyURI" use="required">
<annotation>
<documentation>This label identifies the clustering algorithm that produced
this clustering.</documentation>

</annotation>
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</attribute>
<attribute name="proximityFunction" type="anyURI" use="optional">
<annotation>
<documentation>This attribute identifies the proximity function adopted
inside the clustering algorithm when this can be parametrised. For example if the
clustering algorithm is "K-means", then an euclidean distance can be used or a
generalised Minkowski distance of some order.</documentation>
</annotation>
</attribute>

ute nome="fogturgog"

i L ="NMTOKENGY — " + 3 1
<attri S use="optiona

<annotation>

documentation>This attribute specifies which features of the multimedia
item have [peen used to cluster. This is in form of a list of elements identifier,
complex types identifier or other kind of resource identifiers that univoquely
identify g certain feature and its extraction mechanism.</documentation>
</annotation>

</attrifpute>

</complexType>

8.9.2 Semantics

Name Definition

clusteringType Describes the recommended-egualizer

ClusterStructure Describes the recommended level of loudness, where the level is an intleger
value ranging from 0 t6:100

ClusteringParameters Describes the types-ofwarnings that can be recommended to the user]

clusteringLabel Describes the statistical information that can be used for recommending

proximitykunction Describes thefécommendation information given to the user

features

This attribute specifies which features of the multimedia item havepeen
used to cluster. This is in form of a list of elements identifier, complex types
identifier or other kind of resource identifiers that univoquely identjify a
cértain feature and its extraction mechanism.

8.10 genericClusteringType

This is the oot type for all.concrete clustering results of a recommendation engine. This complex type

should be uged when further information about the type of clustering algorithm is not available.
8.10.1 Synftax
<complexType—name="genericclusteringtypel

<annotation>

<documentation>This is the root type for all clustering structures. This
complex type should be used when further information about the type of clustering
algorithm is not available.</documentation>
</annotation>
<complexContent>
<extension base="rd:clusteringType"/>
</complexContent>

</complexType>
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8.10.2 Semantics

Nam

e

Definition

genericClusteringType This is the root type for all clustering structures. This complex type should

be used when further information about the type of clustering algorithm is
not available.

8.11 hierarchicalClusteringType

This is the root type for all hierarchical clustering types. This complex type should be used in XML

1teringType

ute identifies the two main families of hierarchical clusterings (bottom up and top,dojwn).

8.11{1 Syntax
<conplexType name="hierarchicalClusteringType">
annotation>
<documentation>This is the root type for all hierarchical |[glustering type

Thig
alg
the
dowi|
</d

clu

</c

complex type should be used in XML instances to indicate.that the clusterifg

rithm is hi

two main families of hierarchical clusterings (bottom/up and top

)
cumentation
/annotation
complexCont

<extensio

<attri

<annotation>

tering.</do

</annotation>

<si

< /a8

</adMTibute>

</extehsi

/compllexContent>

mpl¥exType>

erarchical. The hierarchicalClusteringType \attribute identifies

>

>

ent>

n base="rd:clusteringType">

bute name="hierarchicalCl@steringType">

<documentation> Thissattribute specifies the type of hierarchical

cumentation>

mpleType>

<restrictfop base="string">
<enumeration value="bottomUp"/>
<enlimeration value="topDown"/>

<[restriction>

impleType>

on>

8.11.2 Semantics

Name

Definition

hierarchicalClusteringType This is the root type for all hierarchical clustering types. This complex type

should be used in XML instances to indicate that the clustering algorithm is
hierarchical. The hierarchicalClusteringType attribute identifies the
two main families of hierarchical clusterings (bottom up and top down).

hierarchicalClusteringType This attribute specifies the type of hierarchical clustering.
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8.12 SequentialClusteringType

This is the root type for all sequential clustering types. This complex type should be used in XML
instances to indicate that the clustering algorithm used for clustering is of sequential type (e.g. BSAS).

8.12.1 Syntax

<complexType name="sequentialClusteringType">

<annotation>

<documentation>This is the root type for all sequential clustering types.

This complEX TyYpe SNMOUId PE USed LT AML INSCalnces Lo 1Ndicate that Che ClUusStering
algorithm Jused for clustering is of sequential type (e.g. BSAS). </documentation>
</annotfation>
<complgxContent>

<exflension base="rd:clusteringType"/>

</compllexContent>

</complexTlype>

8.12.2 Semantics

Name Definition

sequentiallClusteringType This is the root type for all sequential clustering types. This complex fype
should be used in XML instances to indicate that the clustering algorjthm
used for clustering is of sequential type (e.g. BSAS).

8.13 costHunctionMinimisationClusteringType
This is the oot type for all cost function minimisation clustering types. This complex type should be

used in XML instances to indicate that the clustering algorithm used for clustering is of this kind [(e.g.,
Kmeans).

8.13.1 Synftax

<complexType name="costFunctionMinimisationClusteringType">
<annotgtion>
<doqumentation>Thig 15 the root type for all cost function minimisation
clustering types. This ‘complex type should be used in XML instances to indicate
that the dlustering.algorithm used for clustering is of this kind (e.g., Kmeans).
</documentation>
</annotfatior®

<complgxGomntent>

<extension base="rd:clusteringType!

</complexContent>

</complexType>

8.13.2 Semantics

Name Definition

costFunctionMinimisatioClust Thisistheroottype forall cost function minimisation clustering types.This
eringType complex type should be used in XML instances to indicate that the clustering
algorithm used for clustering is of this kind (e.g. Kmeans).
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8.14 clusterStructureType

This complex type represents the core structure of a clustering. It can contain other clusteringstructures,
to allow hierarchical clustering representation, or cluster members directly.

8.14.1 Syntax

<complexType name="clusterStructureType">
<annotation>

<documentation>This complex type represents the core structure of a

clug Ler_j_ng. 10 Cdll (,OIlLdJ'.Il oLllierl SLtructures, LO 4dll1O0OW IlJI_eJ’_dJ’_L,IlJ'.(,dJ_ CcLlu Ler_ing
repfesentation, or cluster members directly.</documentation>
/annotation>
sequence>
<element name="Cluster" type="rd:clusterStructureType" minOccurs="0"
max@ccurs="unbounded">
<annotation>
<documentation>This element has the function of allowing recursive
stryctures for clusterings. Especially useful for representimg results of
hiefarchical clustering.</documentation>
</annotation>
</element>
<element name="ClusterMember" type="rd:setMemberType" minOccurs="0"
max(ccurs="unbounded" />
<element name="QualityInformation" minOccurs="0" maxOccurs="unbounded">
<annotation>
<documentation>This group of Optional elements carry information ab¢ut
quality metrics of found clusters. Metrics are identified through URIs (e.g.
Davies-Bouldin index)</documentat 00>
</annotation>
<complexType>
<attribute name="metricID" type="anyURI">
<annotation>
<documentation>An URI identifying a cluster quality
metfic.</documentatipn>
</afinotation>
sfattribute>
fattribute name="value" type="anySimpleType"/>
</complexType>
</€lement>

STUUTIITT

</complexType>

8.14.2 Semantics

Name Definition

clusterStructureType This complex type represents the core structure of a clustering. It can contain
other structures to allow hierarchical clustering representation or cluster
members directly.

Cluster This element has the function of allowing recursive structures for cluster-
ings. Especially useful for representing results of hierarchical clustering.

ClusterMember Represent the member of hierarchical clustering.
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Name

Definition

QualityInformation

This group of optional elements carry information about quality metrics of
found clusters. Metrics are identified through URIs (e.g.Davies-Bouldin index).

metricID

An URI identifying a cluster quality metric.

value

The value of the cluster quality metric.

8.15 genericAggregateType

Recommendation engines can provide their results in aggregates, i.e. several recommended resources

can be plac

d together meaning that they are recommended as a whole set of resources. This abstract

complex tyy

8.15.1 Synftax

e is the root abstract type for all aggregations.

<complexTy
<annotg

<dod

pe name="genericAggregateType" abstract="true">
tion>

umentation>This is the root abstract type for all

aggregatidns.</documentation>

</annotation>

<attrildute name="resourceID" type="ID" use="optional"/>
</complexType>

8.15.2 Semantics

Name

Definition

genericAgg

regateType This is the root abstract'type for all aggregations.

8.16 setM

This complg
an aggregat
information
This is repr

8.16.1 Synftax

emberType

X type represents a generic element of a set, where a set can be a clusering structu

psented by the complextype resourceUsageType.

e or
e. The element of any set in RD is a combination of a recommendable resource, optjonal
about users having used the'resource, and the role of the resource in the recommendation.

<complexTy
<annotd
<dod
</document]

</annot

pe name="sgtMemberType">
tion>
umentatien>This complex type represents a generic element of a set.

ationy

a2t hen>

<sequen
<ele
<

a combinat
usage by o
documentat

<
</el
<ele
<

104

ce>
ment name="SetElement" type="rd:resourceUsageType">
annotation>

<documentation> This element is the actual set member. A set member is
ion of a declaration of a recommendable resource, of information aboutits
ne or more users, and of the role of the resource in the recommendation.</
ion>
/annotation>
ement>
ment name="MembershipDegree" type="float" minOccurs="0">

annotation>

<documentation>Any element of the set may have a membership degree to
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the set. This is meant to encompass fuzzy set approaches. By default when membership
degree value is not present, it is assumed sharp assignment to the set, which is also
equivalent to a membership degree value set to 1.</documentation>

</annotation>
</element>

</sequence>

</complexType>

8.16.2 Semantics

Name Definition
setNemberType This complex type represents a generic element of a set.
Setflement This element is the actual set member. A set member is/a compination of a

declaration of a recommendable resource, of informatien abouf its usage by
one or more users, and of the role of the resource.in'the recommendation.

MempershipDegree Any element of the set may have a membership degree to th¢ set. This is
meant to encompass fuzzy set approaches!\By default, when membership
degree value is not present, it is assumed sharp assignment to the set, which
is also equivalent to a membership degree value set to 1.

8.17 orderedSetMemberType

This|complex type represents members of ordered sets.

8.17.1 Syntax

<conplexType name="orderedSetMemberType">
annotation>

<documentation>This complex type represents ordered sets.</documentation>
/annotation>
complexContent>

<extension base="rd:setMemberType">

<sequence>
<element name="Rank">
<annotation>

<documentation>This element represents the rank of the set el¢ment in
the |ordered set. (Order of members in the set is given by order of the members'rgnks.</
docymentation>

</annotation>
<complexType>

<simpleContent>

<extension base="float">

<attribute name="type">
<simpleType>
<restriction base="string">
<enumeration value="numeric_ order"/>
<enumeration value="relevance score"/>
</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>
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</sequence>
</extension>
</complexContent>

</complexType>

8.17.2 Semantics

Name

Definition

orderedSetMemberType

This complex type represents ordered sets.

Rank

Tl lora ot o, ntctlha ol ~C41 ralapaand i+l rdapad i
ITIITO CICITICTIIUT Ll_ll COLCIILO LIIU TAITINUTIUIIU OUL UICITICTIUTIT LIIC UTUuLIcu oce .

rder

of members in the set is given by order of the members' ranks.

type

Rank information can be of two types indicated by the attribute typef nu-
meric order or relevance score. In the first case the member rankéd lower is
considered of higher relevance, while in the latter case themmember rapked
higher is considered of higher importance. In absence of this attributg, de-

fault is relevance score.

8.18 geneyicSetType

This complex type specifies the structure of a generic set of resources\as an extension of a ge

aggregate.

8.18.1 Syntax

neric

<annotgtion>

</annotlation>

<complgxContent>

sequence>
<element

/sequence>

</extension>

</compllexContent>,

</complexType>

<complexType name="genericSetType">

<dodumentation> This complex type specifies the structure of a generic set

of resourdes as an extension of a generic aggregate.</documentation>

<exflension base="rd:genericAggregateType">

ref="rd:Membeér" maxOccurs="unbounded" />

attribute name="Rame" type="Name" use="optional"/>

8.18.2 Semantics

Name Definition

genericSetType The complex type specifies the structure of a generic set of resources as an
extension of a generic aggregate.

name The name of the set.

8.19 labelledSetType

This complex type represents information about labelled sets. A labelled set is a set with one or more
associated labels. A labelled set can be used to represent the output of a classifier in a recommendation.
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8.19.1 Syntax

<complexType name="labelledSetType">
<annotation>
<documentation>This complex type represents information about labelled
sets. A labelled set is a set with one or more associated labels. A labelled set
can be used to represent the output of a classifier in a recommednation.
</documentation>
</annotation>

<complexContent>

<extension base="rd:genericSetType">
<sequence>
<element name="LabellingInfo">
<annotation>

<documentation>An element grouping together all lakeéls of thig set.</
docymentation>

</annotation>
<complexType>
<sequence maxOccurs="unbounded">
<element name="Label">
<complexType>
<simpleContent>
<extension base="anyURI">
<attribute n@me="labelName" type="string"/>
<attribute<name="1labelID" type="anyURI"/>
<attribute name="confidence">
<gdmpleType>
<restriction base="float">
<minInclusive value="0.0"/>
<maxInclusive value="1.0"/>
</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>
</sequence>
<attribute name="labellingScheme" type="anyURI">

<annotation>

<documentation>Identifies the labelling scheme from which the
Label value is taken</documentation>

</annotation>
</attribute>
</complexType>
</element>
</sequence>
</extension>
</complexContent>

</complexType>
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8.19.2 Semantics

Name Definition

labelledSetType This complex type represents information about labelled sets. A labelled
set is a set with one or more associated labels. A labelled set can be used to
represent the output of a classifier.

LabellingInfo An element grouping together all labels of this set.

Label The label element.

labelName The name of the label.

labelID The ID of the labelin fhplahpling scheme

confidencs The confidence level of the assigned label.

labelling§cheme Identifies the labelling scheme from which the label value is taken!

8.20 orderedSetType

This complgx type represents ordered sets.

8.20.1 Synftax

<annotgtion>

</annotlation>

<complgxContent>

/choice>

</rgstriction>

</compllexContent>

</complexType>

<complexType name="orderedSetType">
<doqumentation>This complex type represents ordergd\sets. </documentation>
<regtriction base="rd:genericSetType">

choice maxOccurs="unbounded">

<element ref="rd:OrderedMember" /%

attribute name="resourceID" type="ID" use="optional"/>

attribute name="name" types'Name" use="optional"/>

8.20.2 Semantics

Name Definition
orderedSefType This complex type represents ordered sets.
OrderedMernfber The actual ordered memberof the set.

8.21 equivalenceSetType

Recommendation engines can provide results organized in equivalence sets, i.e. in sets of resources
considered equivalent under some recommendation criterion. This complex type represents
equivalence sets. The equivalence criterion is expressed by the attribute equivalenceCriterion.

8.21.1 Syntax

<complexType name="equivalenceSetType">

<annotation>

<documentation>This complex type represents equivalence sets. An

equivalence set is a set in which all contained members are equivalent under a

108
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certain user-defined criterion. The criterion is expressed by the attribute
equivalenceCriterion</documentation>

</annotation>

<complexContent>

<extension base="rd:genericSetType">
<attribute name="equivalenceCriterion" type="anyURI" use="required">
<annotation>
<documentation>This attribute 1is used to specify the criterion under

which the members of this set are equivalent.</documentation>

annotaotion

</attribute>
</extension>

/complexContent>

</cqmplexType>

8.21.2 Semantics

Namie Definition

equjvalenceSetType This complex type represents equivalence sets. An equivalende set is a set
in which all contained membergare equivalent under a certain fiser-defined
criterion. The criterion is expressed by the attribute equivalendeCriterion.

equjvalenceCriterion This attribute is used tosspecify the criterion under which thefmembers of
this set are equivalent:

8.27 linkageSetType

This| particular type of ordered set is used\to-represent linkage between a source item and a set of
target items as an n-ary relation.

8.22(1 Syntax

<confplexType name="linkageS€tType">
annotation>

<documentation>This particular type of ordered set is used to represent
linkage between a gource item and a set of target items as an n-ary
reldtion.</documéntation>
/annotationx
complex€dntent>

<extension base="rd:orderedSetType">

<sequence>

<element name="Sourceltem" type="rd:RecommendableResourceType">

<annotation>

<documentation>This represents the source item of the n-ary relation.</
documentation>

</annotation>
</element>
</sequence>
</extension>

</complexContent>

</complexType>
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8.22.2 Semantics

Name Definition

linkageSetType This particular type of ordered set is used to represent linkage between a
source item and a set of target items as an n-ary relation.

SourceItem This represents the source item of the n-ary relation.

8.23 Member

Utility element for generic set members.

8.23.1 Sertax

<element name="Member" type="rd:setMemberType">
<annotgtion>
<doqumentation>Utility element for generic set members</documentatien>

</annotlation>

</element

8.23.2 Semantics

Name Definition

Member Utility element for generic set mémbers.

8.24 OrderedMember

Utility element for ordered set members.

8.24.1 Synftax

<element njame="OrderedMember" type="xdiorderedSetMemberType"
substitutijonGroup="rd:Member">

<annotation>
<dodqumentation>Utility el&ment for ordered set members</documentation>
</annotfation>

</element

8.24.2 Semantics

Name Definition

OrderedMenfodr Utility element for ordered set members.

8.25 queryClauseType

This abstract complex type represents a generic query clause.

8.25.1 Syntax

<complexType name="queryClauseType" abstract="true">
<annotation>
<documentation>This abstract complex type represents a generic query clause.
</documentation>

</annotation>
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<choice maxOccurs="unbounded">
<choice>
<element name="QueryByMedia" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Referenceltem" type="didl:ItemType"/>
<element name="QuerySpecification" type="mpgf:QueryType"/>
</sequence>

</complexType>

lement

<element name="QueryByAggregate">
<annotation>
<documentation>This element is useful to refer to an aggregdte ag a
quefy. If for example an equivalence set is referred, the search engingl/can use
any|of the members as the query.
</documentation>
</annotation>
<complexType>
<choice>
<element name="Aggregate" type="rd:genericAggregateType"/>
<element name="AggregateRef">
<complexType>
<attribute name="resouxggRef" type="IDREF"/>
</complexType>
</element>
</choice>
</complexType>
</element>
</choice>
<sequence>
<element name="QuekyClause" type="rd:queryClauseType">
<annotation>
<documentation>To allow recursive definition of nested
clayses</documentation>
</annotation>
</element>
</seqUence>
/chofce>

afpribute name="logicalValue" type="boolean" use="optional" default="true">

annotation

<documentation>This attribute specifies if the clause has to be negated
in the query (value=false) or not.</documentation>
</annotation>
</attribute>
<attribute name="queryMetric" use="optional" default="findSimilar">
<annotation>
<documentation>This attribute specifies whether the search has to be
executed finding maximally similar or maximally dissimilar items w.r.t. the
query.</documentation>

</annotation>

<simpleType>
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<restriction base="string">

<enumeration value="findSimilar"/>

<enumeration value="findDissimilar"/>

</restriction>
</simpleType>
</attribute>

</complexType>

8.25.2 Semantics

Name Definition

queryClaugeType This abstract complex type represents a generic query clause.

QueryByMedia A structure specifying a query by media.

Referenceltem The reference media item used for querying by media.

QueryByAggregate This element is useful to refer to an aggregate as a query: If, for example, an
equivalence set is referred, the search engine can tise’any of the mempers
as the query.

Aggregate An aggregate used as a reference for the quety,

AggregateRef A pointer to an aggregate used as a refenénce for the query.

resourceRgf A pointer to the aggregate resource,

QueryClausge To allow recursive definition of nested clauses.

logicalValjue This attribute specifies if the elatise has to be negated in the query (value=-
false) or not.

queryMetrilc The metric used for the query. It can be either “findSimilar” or “findDissimjlar”.

8.25.3 ExInple
This is an apstract complex type. Examples of @erived complex types are provided in the approp

clauses.

8.26 ORq]

jeryClauseType

8.26.1 Synftax

riate

<complexTy
<annotg

<dod
clause alll

</annot

pe name="ORquenyClauseType">
tion>

umentatiof>This complex type represent an OR query clause.

atiénz

xCetent>

<complg

In an OR query

terms\'af the query are to be taken in OR combination.</documentation>

<ext
</compl
</complexT

ension base="rd:queryClauseType"/>

exContent>

ype>

8.26.2 Semantics

Name Definition
ORqueryClauseType This complex type represents an OR query clause. In an OR query
112
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8.27 ANDqueryClauseType

8.27

.1 Syntax

<annotation>

<documentation>This complex type represent an AND query clause.
clause all terms of the query are to be taken in AND combination.</documentation>

<complexType name="ANDqueryClauseType">

</annotation>

<complexContent>

In an OR query

<extension base="rd:queryClauseType"/>

/complexContent>
</cqmplexType>
8.27.2 Semantics
Name Definition
ANDgueryClauseType This complex type represents an AND(query clause. In an OR query clause,
all terms of the query are to be takefidin AND combination.
8.28 LoudnessControlType
8.28.1 Syntax
<conplexType name="LoudnessControlType">
sequence>
<element name="RecommendedEqualigef” type="RecommendedEqualizerType"/>
<element name="RecommendedLevelOfLoudness" type="RecommendedLevelOfLoudnegs"/>
<element name=" RecommendedWawning" type="RecommendedWarning"/>
/sequence>
</cqmplexType>
<conplexType name="RecommendeédEqualizerType">
sequence>
<element name="Normal" type="boolean" minOccurs="0"/>
<element namé=)Classic" type="boolean" minOccurs="0"/>
<element name="Dance" type="boolean" minOccurs="0"/>
<elemept\name="Flat" type="boolean" minOccurs="0"/>
<element name="Folk" type="boolean" minOccurs="0"/>
<glement name="HeavyMetal" type="boolean" minOccurs="0"/>
<eTement name="HipHop" type="boolean" minOccurs="0"/>
Femert—rame=ldarrll—type=lbocterrl—minoeerrs=11gu
<element name="Pop" type="boolean" minOccurs="0"/>
<element name="Rock" type="boolean" minOccurs="0"/>
<element name="Latin" type="boolean" minOccurs="0"/>
<element name="Custom" type="boolean" minOccurs="0"/>
</sequence>
</complexType>

<sequence>

<element

</sequence>

</complexType>

<complexType name="RecommendedLevelOfLoudness">

name="Volume" type="integer" minOccurs="0"/>
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<complexType name="RecommendedWarning">

<sequence>
<element name="Text" type="boolean" minOccurs="0"/>
<element name="Sound" type="boolean" minOccurs="0"/>
<element name="Vibration" type="boolean" minOccurs="0"/>
<element name="ForceShutdown" type="boolean" minOccurs="0"/>
</sequence>
</complexType>
8.28.2 Semantics
Name Definition
RecommenddgdEqualizer Describes the recommended equalizer
RecommendgdLevelOfLoudness Describes the recommended level of loudness, where the levél is an inffeger
value ranging from 0 to 100
RecommendgdWarning Describes the types of warnings that can be recomniehded to the user ([fext,
Sound, Vibration, ForceShutdown)
8.29 VisualExpressionType
8.29.1 Synftax
<complexType name="RD:VisualExpression">
<sequen ce>
<elgment name="Statistics" type="Statistiacs!™>

<elg
</sequs§
</complexT
<complexTy
<sequern
<eldg

<elg

<elg

<elg
</sequg
</complexT
<complexTy
<sequen

<elsg

ment name="RecommendationInfo" type={RecommendationInfo"/>
nce>

ype>

pe name ="Statistics">

ce>

ment name ="UsedFrequeney™ type="integer" minOccurs="0"/>
ment name ="RecommendedFrequency" type="integer" minOccurs="0"/>
ment name ="UserFreguency" type="integer" minOccurs="0"/>
ment name ="TotalFrequency" type="integer" minOccurs="0"/>
nce>

ype>

pe name="ReécommendationInfo">

ce>

ment hame ="VOType" type="SD:VOType" minOccurs="0"/>

<elsg

ment name ="RealtedVOTypes" type="SD:VOType" minOccurs="0"

maxOccurs=
<ele
<ele

</seque

</complexT

"Unbounded" />

ment name ="Vocabulary" type="string" minOccurs="0"/>
ment name ="Editation" type="string" minOccurs="0"/>
nce>
ype>

8.29.2 Semantics

Name Definition

Statistics Describes the statistical information that can be used for recommendation
RecomendationInfo Describes the recommendation information given to the user
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9 Reference software

9.1 General

This clause provides a specific implementation including MPEG-21 UD encoder, decoder and validator
that behaves in a conformant manner. The source code is available at https://standards.iso.org/iso-iec/
21000/-22/ed-3/en/.

9.2 Development environment

Item) Contents
Menjory 8 GB
Dev¢lopment tools Eclipse® (Mars.1)
JAXB (2.2.11)
Dev¢lopment language Java™ 1.8

Ecliplse® is the trademark of a product supplied by the Eclipse® Foundation. This information is given for th¢ convenience
of usprs of this document and does not constitute an endorsement by ISO or IEC of the product named. Equivglent products
may pe used if they can be shown to lead to the same results.

Java'[' is the trademark of a product supplied by Oracle®. This information _i$ given for the convenience of users of this
document and does not constitute an endorsement by ISO or IEC of the productinamed. Equivalent products rhay be used if
they[can be shown to lead to the same results.

9.3 | Structure of reference software

Input Data
(Java Class)

o MPEG-UD I Output XML
Encoder / Decoder (UD, CD, SD,RD)

Output Data
(Java Class)

Key
. encoder
e decoder

Figure 3 — MPEG-21 UD reference software

9.4 Reference software classes and method

9.4.1 General

Figure 3 provides a flow diagram of the reference software, which is available at https://standards.iso
.org/iso-iec/21000/-22/ed-3/en/.

9.4.2 Encoder

The main functionality of the encoder is to generate a standard MPEG-21 UD XML data to an output
stream or a file. The encoder is divided into two types of functions New and Make.
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The New function does not need any input parameters and it creates a java instance of requested
description type. The return value can be UD, CD, SD and RD class by a new function.

The Make function has two input parameters; the first is a type of description instance and the second
can be a type of OutputStream and/or File.

— newUD() - Create UserDescriptionType JAVA Instance
— newCD() - Create ContextDescriptionType JAVA Instance

— newSD() - Create ServiceDescriptionType JAVA Instance

— newRD|() - Create RecommendationDescriptionType JAVA Instance
— MakeXML(T c, OutputStream/File 0)

— Parfameters

— | c: The c parameter can be one of the following T types:

UserDescriptionType;
ContextDescriptionType;
ServiceDescriptionType;
RecommendationDescriptionType;

— | 0: The o parameter is of the OutputStream typespecifying the output stream for the XML
data or file type specifying the location where the XML data is to be stored dependirlg on
the specified parameter type (OutputStreamyor File).

9.4.3 Dedoder

The main fynctionality of the decoder is to extfact the XML information (e.g., UD, CD, SD and RD){ The
decoder supports two different parsing methods, one is a URL and the other is a web address.
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The first method is to decode UD, CD, SD and RD automatically by a given XML URL. The second method
is to decode UD, CD, SD and RD using its own function.

9.4.4 - <Validator

Decode(String pathToFile)

— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the XML file to

read XML data
— Return Value: Mpeg-21 UD Class (included UD, CD, SD and RD Instance)

DecodeUD(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the locatioh of the
read XML data

— Return Value: UserDescriptionType Class
DecodeCD(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and:its specifies the location of thg
read XML data

— Return Value: ContextDescriptionType Class
DecodeSD(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the
read XML data

— Return Value: ServiceDescriptionType Class
DecodeRD(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the
read-XML data

— Return Value: RecommendationDescriptionType Class

XML file to

XML file to

XML file to

XML file to

The validator is developed to check the validation of an input document. The validator only has one
function: ValidationCheck. If the input document is invalid, the validator shows an error message on the
display device.

ValidationCheck(String pathToFile)

— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the XML file to

read XML data

— Return Value: false(0) if the XML file is valid; otherwise, true(1)
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9.5 Example using the encoder

The following example shows how to use the encoder. First, it creates instances like UniquelDType,
DeviceProfileType, DisplayType, UserDescriptionType etc. Second, it sets a value in the generated
instances and then it sets Userld and UserProfile. Finally, it creates an XML as OutputStream or File.

// TODO: add construction code here,
// Create Instance
UniquelDType udid = new UniquelDType();

DEVICEPI‘Of lc'rvvv\r\ At = o NagicaDe ] AT

2l .
Ty ptaptT TTCVWDCVICCT TOUTIOCT Yy Ppe(),

DisplaysType displaysType = new DisplaysType() ;
DisplayTypE displayType = new DisplayType() ;
DisplayCapjabilityType dcType = new DisplayCapabilityType () ;

ScreenSize|sc = new ScreenSize() ;

// Make MREG-21 UD Class Instance

UserDescriptionType ud = Encoder.newUD() ;

// Set Valugs
udid.setValpe("udID_001");
sc.setHorizontal(1024);

sc.setVertidal(768);
dcType.set$creenSize(sc);

displayType.getDisplayCapability().add(dcType);;
displaysType.getDisplay().add(displayType),;
dpt.setDevjce(displaysType);

//setting the UserID and UserProfile
ud.setUserlD(udid);
ud.setUserProfile(dpt);

// Make XML Data
// Case 1 : Qutput Stream

OutputStream os = System.out;
Encoder.MakeXML(ud, os);

// Case 2 : File
Encoder.MakeXML(ud, new File("testXML.xml"));

9.6 Example using the decoder

The following example shows how to use the decoder. The decoder supports two different parsing
methods. The first method is to decode automatically a given URL in XML format by using the decode
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function. The second method is to decode using a specific decode function corresponding to a specific
description type like DecodeUD for UD, DecodeCD for CD, DecodeSD for SD and DecodeRD for RD.

// Pa
// Ca

mud

MpegUD mud = null;

rsing Xml into Java Class data
sel

= Decoder.Decode("sample_rd.xml");

//C

Contg

Serv

if (nf

UserDescriptionType ud = Decoder.DecodeUD("sample_ud.xml");

RecpmmendationDescriptionType rd = Decoder.DecodeRD("sample_rd.xml*};;
// TPDO: add construction code here,

System.out.println("<UserID>");
System.out.println("Value : " + mud.ud.getUserID().getValue());

o]
ol 4

extDescriptionType cd = Decoder.DecodeCD("sample_cd.xml");

iceDescriptionType sd = Decoder.DecodeSD("sample_sd.xml");

ud.ud !=null) {

System.out.println("--------------------------- ");

}
9.7 | Example of the validator for refereénce software
The following example shows how to usé’the validator for the description. If the return valug is false(0),
the description, XML document (like UD, CD, SD and RD), is valid. Otherwise, it is invalid.

UR[ url = new URL("sample_rd:Xml");

boolean retVal = false;

retVal = Validator.ValjdationCheck (url) ;

S

if ('fetVal) {

stetnout.println("Document Valid!!");

10

Implementation guidelines

This clause contains six example applications to help with the implementation of this document.

10.1 Application 1: Remote Responsive User Interface

10.1.1 General

The Remote Responsive User Interface (RRUI), see Figure 4, is to provide suitable Ul according to the
user information. When the user connects to this service, the RRUI service engine requests information
about the user to the RD engine (recommendation engine), which is located both in and out of the
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application. The RD engine collects the information and produces RD to help make the best UI with the
context manager. This information can consist of UD, CD, and SD. The UD can include a variety of the
user’s information, such as a basic profile information (birth, gender, etc.) and preference. The CD can
include user environment contexts, such as a connected device information and weather. The SD can
include marketing and service strategy from a service provider point. The RD engine creates the RD
using collected UD, CD and SD. The RD can include the user type/pattern information that help make
a more suitable user interface, UD and CD. And then, it sends RD to the RRUI engine. This RRUI engine
can create a suitable Ul based on RD and send it to the user.

Various user contexts for each user can be aggregated from many context providers, such as agents of
device (GPS sensor, illumination sensor) and many service providers (such as Social Network Services
provider, plrtal service provider). However most context providers produce user information basdd on

their indiviglual format. For this reason, it is difficult to aggregate and reuse information directlyfor a
specific appllication.

To provide hp more intelligent service considering both the user environment and the inténtion of the
service proyider, user information and service information from many sources should.be used easily by
an applicatipn. For this reason, the contexts for the user and service provider requires standardizjtion
to be used dommonly by most applications which can’t get information directly:

10.1.2 Workflow

_ RRUI RD (I\/ICF(’)];:lE(;)L(]t[D)
User End-device engine enging
5 managel
_ ¢
&Sermce TS -
User ID ser >
t ' -
reqiyies @ User ID,

The request of contexts

E < uD, CD

< - RD @
Adaptive Ul (including uSer type)

for user
//a: ;}hg\/lng </)UD CD
/ s \
\\;&/) User type (RD)
Gender (UD)
Birth (UD)

Preference (UD)
Device type (CD)
Connected device (CD
Weather (CD)

Servicetargetinfo (S

Figure 4 — RRUI service flow

Step 1 The user connects the RRUI application through his/her client device.
Step 2 RRUI Engine sends user ID and SD to the RD Engine.

Step 3 The RD Engine collects the information (UD/CD from context manager, SD from RRUI engine)
to produce RD.
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4 The RD Engine creates RD using UD/CD/SD and sends them to the RRUI Engine.

5 The RRUI engine creates a suitable Ul instance based on the RD in real time with using CMS,

and sends it to the application.

6 The user receives a suitable Ul from the RRUI engine.
.3 Validation

.3.1 MPEG-21-UD elements

10.1

Supp
In th

user
builg
diffe

First
aboy
factg
of ug
in SI
“Ser

Jsed UD elements: UserID, UserProfile, Preference;
Jsed CD elements: UserID, DeviceCharacteristics, Weather;
Jsed SD elements: ServiceTargetInformation;

Jsed RD elements: ServiceUserType.

.3.2 Experimental results

ose some people are attending a conference and one of themtries to find a restroom i
is case, the place where the person needs to go depends ‘en gender. Showing place su
after examining his/her gender is easier to comprehend, rather than showing all restr
ling. For this reason, the RRUI system provides a«ustomized service for different u
rent interface.

, the RRUI system checks contexts from a specific agent providing UD. UD includes

t the user. For this scenario, SD has information about “ServiceTargetModel”, and th
rs deciding it. The first one is whether usér is an attendee or not, and the second one i
er. The RD engine can figure out “ServiceUserType” using information in UD and analy{
D (ServiceTargetModel). The RRUI service can finally make a responsive user interfa
yiceUserType” in RD. The application scenario is as in Figure 5.

n the venue.
;gesthns to
ooms in the
sers with a

nformation
ere are two
5 the gender
ing the rule
e based on
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User
Attendee
Yes No
Gender
Male Female Others Guest
Hc::-r'l‘ypp 1 ”cpr’T‘vpp 2 UserTvpe 3

& O
Figure 5 — Example of S@i eUserType

If auser(ID{user_001) who is an attendee and a fem@‘ee{hat wants to know information about restrpom,
RD engine [decides the ServiceUserType (UserT:

Q&peZ) of the user according to the rule (Figuie 5)
described in SD of RRUI service. And RRUI a&@cation sends a responsive user interface (Figure p) to
the user_0O0[L.

Figure 6 — Final user interface for User_001

This example application can consider another use case, such as various user interfaces for an
application launcher, as shown in Figure 7.
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ik

-

Y

Key

1 PAD

2 PC

3 mart tv launcher
a Jser A.

b YserB.

Figure 7 — Various-user interfaces for launcher (another use case)

10.2 Application 2: Lossless audio service

10.2.1 General
The ppecific method to describe the lossless audio of users should be considered.

— TThe contents provider requests the accessibility profile of the user who is in need of logsless audio
bervice.to the mobile audio player or smartphone or Web.

— The“database system of lossless audio is very important in terms of how to classify that audio
information, such as author, title, and genre.

— Most smartphone manufacturers launch new handsets capable of surfing the Internet using Wi-Fi
wireless and 4G technology. If a user does not use a classified database system, when a user needs
to find a favourite audio file, the user will waste time searching through unnecessary files.

— The personal contents provider makes lossless audios, using the user description and various
authoring tools.

10.2.2 Workflow

A simple service of lossless audio contents with some of UD, CD and SD of lossless audio and elements
enabled is presented.
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10.2.3 Validation

10.2.3.1 MPEG-21-UD elements

10.2.3.2 Experimental results

The
and

of gathering information by portal site, as shown in Figures 8 and 9;

We provide the embedded total solution . ; 0\\

NOT

124

Used UD elements: UserlID, UserProfile,UsageHistory, Preference, Emotion, Schedule, Activity,
Intension, Preference, AudioPresentationPreferences LosslessAudioPresentationPreference,
GeneralAudioPreferencesType, CreationInfo, LosslessAudioFormat, LossyAudioFormat,
AudioFileSize, AudioMusicPreference;

Used CD elements: Contextldentification, ValidTimeDuration, Season, DeviceCharacteristics,
NetworkInfo, = Weather, OtherEnvironmentallnfo,  Priority, LosslessAudioEnvironment,
AuthorQfCreating, AuthoringTool, AuthoringAlgorithm;

Used [SD elements: ServicelD, ServiceGenerallnformation, ServiceTargetlnformation,
Service[nterfaces, InternalServices, Priority, IsServiceAvailable, ServiceObjectlrifomation,
DatabageOfMultimedia, LosslessAudioDBType, LossyAudioDBType, VideoDBType,| Title, Siphger,
AuthorQfMusic, KindOfMusic, KindOfFileformat, FirstLineOfMusic, AceessHistoryOf[Jser,
NetworkOfUser.

user’s dlescriptions of lossless audio contents are present in a webpage. Each elements of UI), CD
SD are ¢lassified as subpages. The database system of UD, CD and“SD for lossless audio is comppsed

A\

R

N
@ O .. e, AT

Lossless A;;c{iu.tontents Service
<O
. c\)b User Description Typel
S
<)® Context Description T

Q

Recomand Description Type

E This illustration corresponds to a software implementation with only an English interface.
Figure 8 — Main page of lossless audio contents service
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We provide the embedded total solution .

Lossless Audio DB Type
Title: | |
Singer: | |
AutharOfMusic: I ]
KindOfMusic: _—
KindofFileformat: Blues ]
FirstineOfMusic: [ guste:
AccessHistoryOfUser: ] FSE'PLS ]
EasylListening
Ele:n c
C'.co“;pel C
Instrumental N\
Jazz
RockandRoll
Others
NOTE This illustration corresponds to a software implementation with only an English interfage.
Figure 9 — SD page of lossless audio contents service
10.3 Application 3: Visual communication syStem
10.3.1 General
Visupl objects can be used not only for visual communication messenger, but also in vafious Social

Nety
mor
obje
deve
such
their

A simple scenario defnonstrating a program of recommending visual objects (VOs) with

give

bork Services (SNS). Since these are used in mobile environments, the importance
b accessible to the visual objects increases. In this context, a recommendation servig
cts that may be used plays an‘important role. There are many different recommendat
loped for different purposes,and these recommendation services can be used in differ
as SNS, messenger, etc{With MPEG-21 UD, these recommendation services can serve
different needs (see Figure 10).

h VO specified by/the user in UD is presented in 10.3.

of Ul to be
e for visual
on services
ent services
the user for

respect to a
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10.3.2 Wo

Step 1

Step 2

Step 3
Step 4

Step 5

Step 6

126

VY qu_

Figure 10 — Conceptual model of visual commu 1ons

&)
rkflow \\

A user requests for visual objects associated to@aurants in the visual communicati

described in UD through the VC appllcatlon\Q

<
As a list of visual objects associated tos@‘staurants, the VC service provider transfers
visual objects related to the user’s ingkntion to the recommendation engine.

Visual objects can include information about activity and URI to generate suitable recq
mendation services in the reo@mendation engine.

From UD, the recomme&$&!on engine takes the user service preference information.

From CD, the recominendation engine takes the geographic location information speci
by the user. O

recomm ion engine selects those that are in the neighbourhood of the user-specif
geogra location in CD with user’s preference in UD. The selected ones are describe
RD, utput of the recommendation engine.

(VC) application. A restaurant is also given 1%{1 form of visual objects. This request i

Among the V§ S;ﬂ objects associated to restaurants given by the VC service provider, the

N

m_

fied

ied
d in

T\{Q VC application shows the list of recommendations in RD to the t

ser.

— The user can access the URI of recommended visual objects to get more detailed

information of a recommended service.

— Visual object can be displayed on the screen of a device according to activity type of

visual objects to help users understand.
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10.3.3 Validation

10.3.3.1 MPEG-21-UD elements

The elements of UD, CD, SD and RD of ISO/IEC 21000-22 used in the demonstration are as follows.
— UD: UserID, UserProfile, Intention, Preference;

— CD: UserlD, DeviceCharacteristics, Location, NetworkInfor;

— SD: ServiceGenerallnformation, ServiceObjectsInformation, ServiceObject, Object;

Uy

— RD: RecommendationID, ObjectInformation, RecommendationInformation.

10.3.3.2 Experimental results q/

Figufe 9 shows an implemented VC demonstration program on Eclipse®. V@%a{ a user’y location is
charlged on the street map, the RD engine recommends restaurants conside he locationfand service
category of the object. The number of restaurants recommended by the Bl/ gine is limitegl by criteria
(see[Figure 11). <

User_1 | LI‘WI_\ZI Validation(xL |

UD_information

[ =ummpegmpeg2t UGRD 218 -
] UseniD
D) Detensptien: LAD0Y
o L UseProfle
§ = Pratarence
+ 7 ServceProforence
0 =a0
& [ SenceGeneralinfarmation
# [ nes:SenecaName
[} Descriopton - UD_Senice
# 2 ns6SanecaProvidutiame
[} Descrisption - ETRE
# Cnss-SanscoCategory
[ Descriopton : Korea_food
& [ intertion

fel

CO_information

Suffmpeg mpeg-20 10 0T-5C0VRE Ta
= ummpeg mpeg2 T ULRD 2018
= ummpeg Mpeg2 12002 02-DIDUODEL-NE
S0 infoermaion L1 =ummpeg mpeg2 12002 02-DIDL-HeE
[ =ummpegmpec21UD S0 2018
shjeciD 0 | | - [0 Contaridentfication
' by . & [ BeviceCharadenstics
o [ Netwatkando B
% [=] Location
T EE : E ¢ £ nsZ GeographicLocaton
AT G neEs E: E ¢ 9 ns4 GeagraphicPosiion

 Cns4-Paint

0} = 12m0a4r0zeoszie

D) =37 0aasszTTTe62TEE
[} = 45000005 -

2000

Gifletia 4
System_message

Figure 11 — Visual communication demonstration program

As displayed UD information, the user likes "Korea_food". On the street map, the user stands between
"G" and "I". The RD engine of VC demonstration program makes a recommendation considering such a
situation.

In the SD information, rows shaded in a grey colour indicate that a record belongs to a category that has
the value "Korea_food". The others indicate records corresponding to "Western_food".

In the RD information, records recommended by the RD engine of the VC demonstration program are
listed.
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Information of UD and CD are mapped to an XML tree. The XML tree for UD displays information of

UD1.xml or

UD2.xml.

10.4 Application 4: Translation preferences

10.4.1 General

In a language translation system, interoperability between different translation engines is a crucial
factor to cover as many languages as possible. UD can be used to facilitate the interoperability in
that source languages and target languages described in UD provide information to find a best match

automatica

In this document, we present a demonstration of the use of the translation preferences, in a multitin

translation
translation

Consider a ffranslation application: a free, speech-based multilingual translation for@smart phone

initially aim
Currently E
Spanish, Ge

range wireless technology communication between two users. In this new/platform, UD was ap

for using tr
in the UD t
addition, th
the translat

10.4.2 Wo

slal o & laods H
t dIITUITS PUSSTUTCT UL AIISTATTUIT TITETIITS.,

application. The translation preference elements describe the user’s prefetenceg
cervices, such as voice gender and source/target languages.

ed at dealing with translation in the travel domain and can also be used for general purp
nglish, Korean, Chinese and Japanese are the available languages but more languages su
'man and French are being developed. It is developed for face-to-face translation with s

inslation preferences. The user’s preferred source and target Janguages can be represe

be referenced as the source/target languages when previding the translation servic
e preference for the gender of the translated voice output can be also represented as o
ion preference attributes.

rkflow

The workfl

in the followying steps (see Figure 12):

Step 1

Step 2

iph-speaking tourist for the'translation service.

Step 3

Step 4

Step 5

In the Korean-speaking tourist's UD;the preferred source languages are Korean, Englis

w of the demo considers a Korean-speaking tourist addressing a Spanish-speaking to

nd Chinese. The preferred target languages are English, Japanese and Chinese.

he Korean-speaking touristturns on the application and tries to connect to the Span-

o Spanish translation service is available. However, Spanish-speaking tourist's second
rred source language is English. The application recommends Korean-English translaf
nd chooses the relevant translation engine. (This is the RD part.)

he transtation service starts and the translated output is in a woman’s voice since the
ean-speaking tourist set the preferred voice gender as female.

gual
for

Itis
bses.
ch as
hort-
blied
nted
e. In
ne of

urist

=J

pre-
ion

heKorean-speaking tourist can find the metro station with the help of the Spanish-sp4

)ak-

ing tourist.
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RD recommends
e Korean-English translation engine
e Female-male voice output

Korean
Korean | speech
speech b I synthesis
recognition

recognition

\ 4 \ 4

Korean-speaking tourist UD English-speaking tourist UD
e Source language: e Source language:
Korean, English, French Spanish, English
e Target language: English, o Target language: English,
Chinese, Japanese Spanish, Russian
e Voice gender : female e Voice gender : male

Figure 12 — Using the app where the two\users have language preferencesg

10.4.3 Validation

10.4{3.1 MPEG-21-UD elements
The lements of UD and RD of ISO/IEC-21000-22 used in the demonstration are as follows.

— PD: TranslationPrefererce, SourceLanguagePreference, TargetLanguagg¢Preference,
VoiceGenderPreference;

— RD: RecommendationInformation.

10.4,3.2 Experimental results

Using the translation preference elements of UD, the service provider selects the best matchifor a source
langpage and target languages and the corresponding translation engine is used with ja preferred
output veice gender, which is in this case is a female voice for Michelle and a male voice for|the Spanish

man|(sée Figure 13).

© ISO/IEC 2022 - All rights reserved 129


https://iecnorm.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

Settings

SHV-EZ505 hag joined the chat rogm.
UserLanguage BE— SHV-EZ505 has joined the chat room.
s sHv-E2505
R E ‘e’ of 2% xjsHE 20| n -
. orl ojcing?
. W Where is a subw,
TTS voice mode sta1i::|nlnear:y‘-’ iy
: : SHV-E2505
Delete interpretation record
ng2 oo W
Bluetoath Setting SHV-EI608
" Go straight,
m SHV-E2505 i ‘,_mg' ” i
. S 5\
Bluetooth message transmission syst...

View contact list | i e

Figure 13 — Example

10.5 Appljcation 5: Recommending multimedia, services

10.5.1 General

Considering state-of-the-art technology, proyviding a huge amount of services and an ‘application’
of everything is considered a realistic and imminent scenario. Consequently, the problem of a|web
application§ ‘jam’ can be identified as,a\consequence. In this scenario, recommending users with
contents and services they are actuallylooking for (thus matching) their needs represents a crjicial
point. In thip situation, MPEG-21 UD plays a strategic role in ensuring interoperability between diffgrent
applicationg and services.

This demor]stration aims tolshow how two sample apps, e.g. App 1 and 2, could mutually exchpnge
standard dgscriptions whieh/can be exploited for recommendation actions.

10.5.2 Workflow

A very simplle uSejcase has been conceptualized in order to demonstrate the usage of MPEG-21-UD [XML
schemas: a pisé&r/ by interacting with the web application App 2, receives recommendations from 4pp 1
about related video contents. The main steps are summarized.

Initially “Some User”, whose UD is empty, runs the web application App 2. Afterwards he/she enjoys a
“multimedia experience” by reading a book about an Italian chronicle and by commenting it.

At this point, according to user policies, App 1 sends UD information to the App 2 recommendation engine
which returns standard recommendation descriptions to the service provider. Such recommendations,
described by an “Equivalence Set”, contain three “equivalent” members which are recommended to the
user.

The user then decides to “watch” one of them (“ID = 100”) thus enabling the updating of UD.

According to the policies of the user (who actively and explicitly set them on the UD manager) and of
the application (which internally adopt them) additional scenarios are possible. For example, no UD
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information is sent to the engine (because of a null sharing or a specific App 1 policy). In this case,
a default recommendation RD can still be returned. Such a recommendation provides additional
information that the application can use as a filter for a maximized recommendation.

Alternatively, a different engine (not App 1) can recommend to the application a specific query on a
known “Service X”, described by its SD.

10.5

10.5

.3 Validation

.3.1 MPEG-21-UD elements used in the demo

10.5

A co
App

Jsed UD elements: ud:UserID, mpeg7:Name, ud:UsageHistory, ud:DetailedUserIntéI;"
1ltimediaExperiences, ud:MultimediaExperience, ud:States, ud:State, ud:Artefacts;
1d:Observables, ud:Observable, ud:Role, ud:MultimediaObject, didl:Descriptor, didl:Sta

dentifier; ﬁﬁ,

RD elements: rd:compactUsageDescription, rd:EquivalenceSet, rd:M er, rd:SetH
Resource, rd:Digitalltem, didl:Descriptor, didl:Statement, dii:lden '%r, didl:Comp

Resource, rd:List, rd:OrderedMember, rd:Rank, rd:QueryDescriptiQy rd:SearchServid
d:Query, rd:QueryByAggregate, rd:Aggregate. Q/
\
.3.2 Experimental results %O\
N\

hceptual representation of a realistic use case is providéi: according to MPEG-21-UD XN
[ and App 2 applications are made interoperable (%eSQFlgure 14).

ction, ud:M
ud:Artefact,
tement, dii:

lement, rd:
bnent, didl:
eReference,

L schemas,

v

N
Z

Figure 14 — Conceptual representation of recommending multimedia services
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10.6 Application 6: User-centric application personalization in a Cloud

10.6.1 General

This demonstration shows how MPEG-21-UD ensures interoperability between heterogeneous
hardware/software configurations involved in legacy applications portability in a Cloud. In this respect,
three client terminals (laptop, tablet and smartphone), and three operating systems are considered.

10.6.2 Workflow

The demongtrat has , . n this
respect, MPEG- 4 BlFS is used for enablmg the appllcatlon V1rtuallzat10n mto the cloud and the MPEG-
21-UD scheinas are used for describing the users/contexts/services and recommendations whetrafuser
accesses the applications. Thus, the user receives a personalized environment according o hid/her

description§ (see Figure 15).

'?PS :‘] [ 0S1 tablet
e t :/ MPEG-4 enabled

Personalized Application m

Virtualization <:‘>
180/1EG JTEI/BGaN Wa 1 HTML

J Internet

Wi-Fi router
RDP/X11 802.11g

Applications Execution Sl
{ <:‘I> 0S2 laptop

APP1 APP2 APPN
\ @ MPEG-4 enabled
\J v,

0S1 smartphone
MEPG enabled

Figure 15 — Demonstrator setup

10.6.3 Valjdation

10.6.3.1 MIPEG-21-UD elements

— UD elements: PersonProfileType; GroupedProfileType; AccessibilityType; UsageHistoryType;
interactionAtomType; multimediaExperienceType; PreferenceType; ServicePreferencesType;
ActivityType; IntentionType;

— CD elements: ContextDescriptionType; ContextldentificationType; DeviceCharacteristicsType;
NetworkInfoType; LocationType ;

— SD  elements: ServiceDescriptionType; ServiceGenerallnformationType; FormatType;
ServiceTargetInformationType; ServiceTargetModelType; ServicelnterfacesType;
RequiredInputDataTypeType; InternalServicesType;

— RD elements: recommendationDescriptionType; RecommendationInformationType;
RecommendableResourceType ; resourceUsageType ; genericAggregateType ; equivalenceSetType.
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10.6.3.2 Experimental results

The main benefits are:

— Increased and enriched user experience, by adapting in real-time the content generated in the cloud,
according the user terminal/network/preferences (as illustrated in Figure 16).

— User centric collaboration functionalities by customizing the collaborative services according the
users’ role (as illustrated in Figure 17).

Start A 0 10:35AM B .

(a0 ) 1007 am B

2L t4een B Sml 2 ) 3:30eM M

=
OQ"
t@% not scaled.

nt is scaled.

N
”
N
”

Figure 16 — Adapted content in real-time according the user terminal/network/preferences
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e userid=USER1?type=PC?dec=BIFS [-)[=][x] = userid=USER2?type=MOBILE?dec=BIFS _)[o}[x]
Intemet (51
'.—-‘.@" o -~ pElbhlix x . =3 @" my___ PElS{x x {af g £o

= =

Search Images Maps

|l
Search . Search v
a = I o (R0 IA\D "
a  Interaction is disabled by region.
b Full intefaction is enabled.
Figure 17 — User centric collaboration functionalities-enabling/disabling
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Annex A

(Normative)

The MPEG-21 UD technologies are available at https://standards.iso.org/iso-iec/21000/-22/ed-3/en.
This attachment includes 5 schemes with the following file names:

— D.MPEG_21_UD_CT.xsd (General Description)

— [.MPEG_21_UD_UD.xsd (User Description)

— P.MPEG_21_UD_CD.xsd (Context Description)

— B.MPEG_21_UD_SD.xsd (Service Description)

— #.MPEG_21_UD_RD.xsd (Recommendation Description)

All the schemes are referenced, and for their use, it should be placed'in a single folder.
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Annex B
(Normative)

Classification Schemes

B.1 General

All of the clpssification schemes defined in this clause are uniquely identified by a URN starting’fwith
the "urn:mpeg:mpeg21:UD:CS:" namespace identifier, followed by the name of the classification scheme
and the yedr of its appearance. The URN " urn:mpeg:mpeg21:UD:CS:UserSpecialtyCS:2016" identifies
the classifidation scheme provided for the user’s specialties.

B.2 User|specialty CS

XML schema description of the User Specialty is as follows:

<ClassifidationScheme uri="urn:mpeg:mpeg2l:UD:CS:UserSpecialtyCs:2016">
<Term |[termID="A">
<Deflinition xml:lang="en">Real estate activitie§<yDefinition>
<Teym termID="01">

Definition xml:lang="en">Crop and animal)production, hunting and related
service adtivities</Definition>

Term termID="011"> <Definition xml¥%kang="en">Growing of non-perennial crops [</
Definition></Term>

Term termID="0111"> <Definitiountkml:lang="en"> Growing of cereals (except
rice), legquminous crops and oil seeds</Definition></Term>

Term termID="0112"> <Definiion xml:lang="en"> Growing of rice</Definition><q/
Term>

Term termID="0113"> {Definition xml:lang="en"> Growing of vegetables and
melons, rdots and tubers</Definition></Term>

Term termID="0114"> <Definition xml:lang="en"> Growing of sugar cane</
Definition></Term>

Term termIDz"0F15"> <Definition xml:lang="en"> Growing of tobacco</
Definition></Term>

Term termiD="0116"> <Definition xml:lang="en"> Growing of fibre crops </
Definition></Term>

Term termID="0119"> <Definition xml:lang="en"> Growing of other non-perennigl
crops</Deflindtion></Term>

Term termlD="UlZ" Derinition xXml:lang="en"> Growing O perennial Crops
Definition></Term>

<Term termID="0121"> <Definition xml:lang="en"> Growing of grapes</Definition></
Term>

<Term termID="0122"> <Definition xml:lang="en"> Growing of tropical and
subtropical fruits</Definition></Term>

<Term termID="0123"> <Definition xml:lang="en"> Growing of citrus fruits</
Definition></Term>

<Term termID="0124"> <Definition xml:lang="en"> Growing of pome fruits and stone
fruits</Definition></Term>

<Term termID="0125"> <Definition xml:lang="en"> Growing of other tree and bush
fruits and nuts</Definition></Term>

<Term termID="0126"> <Definition xml:lang="en"> Growing of oleaginous fruits</
Definition></Term>
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<Term termID="0127"> <Definition xml:lang="en"> Growing of beverage crops</
Definition></Term>

<Term termID="0128"> <Definition xml:lang="en"> Growing of spices, aromatic,
drug and pharmaceutical crops</Definition></Term>

<Term termID="0129"> <Definition xml:lang="en"> Growing of other perennial
crops</Definition></Term>

<Term termID="013"> <Definition xml:lang="en"> Plant propagation</Definition></
Term>

<Term termID="014"> <Definition xml:lang="en"> Animal production</Definition></
Term>

<Term termID="0141"> <Definition xml:lang="en"> Raising of cattle and
buffaloes</Definition></Term>

<Term termID="0142"> <Definition xml:lang="en"> Raising of horses dnd"Y¢ther
equines </Definition></Term>

<Term termID="0143"> <Definition xml:lang="en"> Raising of caméls and ¢amelids</
Definition></Term>

<Term termID="0144"> <Definition xml:lang="en"> Raising of~sheep and gpats</
Definition></Term>

<Term termID="0145"> <Definition xml:lang="en"> Raising ,of swine/pigs<
Definition></Term>

<Term termID="0146"> <Definition xml:lang="en"> Ra¥sing of poultry</
Definition></Term>

<Term termID="0149"> <Definition xml:lang="enl> Raising of other animals </
Definition></Term>

<Term termID="015"> <Definition xml:lang="en"> Mixed farming</Definiti¢n></Term>

<Term termID="016"> <Definition xml:lafig="en"> Support activities to agriculture
and |post-harvest crop activities </Definition®g/Term>

<Term termID="0161"> <Definition ,xmi:lang="en"> Support activities for|crop
production</Definition></Term>

<Term termID="0162"> <Definiti©ou’ xml:lang="en"> Support activities for|animal
production</Definition></Term>

<Term termID="0163"> <Defimition xml:lang="en"> Post-harvest crop actiyities</
Definition></Term>

<Term termID="0164">Definition xml:lang="en"> Seed processing for
progpagation</Definition></Tedm>

<Term termID="0LANN>" <Definition xml:lang="en">Hunting trapping and relgted
seryice activities </Definition></Term>

</Term>
<Term termID£"P2"> <Definition xml:lang="en">Forestry and logging</Definition>

<Term texmID="021"> <Definition xml:lang="en">210 Silviculture and othg¢r
forg¢stry actiwities </Definition></Term>

<Terfn termID="022"> <Definition xml:lang="en">220 Logging</Definition>{/Term>

<EErm termID="023"> <Definition xml:lang="en">230 Gathering of non-woodi forest
productEe<yDefinition></Term>

<Term termID="024"> <Definition xml:lang="en">240 Support services to forestry
</Defimttion TETm

</Term>
<Term termID="03"> <Definition xml:lang="en">Fishing and aquaculture</Definition>
<Term termID="031"> <Definition xml:lang="en">Fishing </Definition></Term>

<Term termID="0311"> <Definition xml:lang="en">Marine fishing</Definition></

Term>

<Term termID="0312"> <Definition xml:lang="en">Freshwater fishing</Definition></
Term>

<Term termID="032"> <Definition xml:lang="en">Aquaculture </Definition></Term>

<Term termID="0321"> <Definition xml:lang="en">Marine aquaculture</Definition></
Term>

<Term termID="0322"> <Definition xml:lang="en">Freshwater aquaculture</
Definition></Term>
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</Te
</Term>

<Term

<Ter
Definition
<
Definition

<

rm>

termID="B">

m termID="05"> <Definition xml:
>

Term termID="051"> <Definition
></Term>

Term termID="052"> <Definition

<Definition xml:lang="en">Mining and quarrying</Definition>

lang="en"> Mining of coal and lignite</
xml:lang="en">510 Mining of hard coal </

xml:lang="en">520 Mining of lignite</

</Te
</Term>

<Term

<Term termID="099"> <Definition xml:lang
mining and quarrying</Definition></Term>

rm>

termID="C">

Definition></Term>
</Tgrm
<Teym termID="06"> <Definition xml:lang="en"> Extraction of crude petroleum é&nd
natural ggs</Definition>
Term termID="061"> <Definition xml:lang="en">610 Extraction of crudeypgtroldum
</Definitilon></Term>
Term termID="062"> <Definition xml:lang="en">620 Extraction of matural gas </
Definition></Term>
</Tgrm>
<Term termID="07"> <Definition xml:lang="en"> Mining of metall qQres</Definition>
Term termID="071"> <Definition xml:lang="en">710 Mining¥of iron ores </
Definition></Term>
Term termID="072"> <Definition xml:lang="en">Mining” »f non-ferrous metal ords
</Definitilon></Term>
Term termID="0721"> <Definition xml:lang="en"»MIning of uranium and thorium
ores</Defijnition></Term>
Term termID="0729"> <Definition xml:lang="€n">Mining of other non-ferrous mgqtal
ores</Defijnition></Term>
</Tgrm>
<Term termID="08"> <Definition xml:lang&%en"> Other mining and quarrying</
Definition>
Term termID="081"> <Definition (Xml:lang="en">810 Quarrying of stone, sand arld
clay </Deflinition></Term>
Term termID="089"> <Defini%tién xml:lang="en">Mining and quarrying n.e.c.</
Definition></Term>
Term termID="0891"> <Pefinition xml:lang="en">Mining of chemical and fertililzer
minerals</[Definition></Term>
Term termID="0892"x <Definition xml:lang="en">Extraction of peat </
Definition></Term>
Term termID="0893"> <Definition xml:lang="en">Extraction of salt </
Definition></Term>
Term termIP="0899"> <Definition xml:lang="en">Other mining and quarrying n.qd.
</Definitijon></Term>
</Tgrm>
<TeygmMermID="09"> <Definition xml:lang="en"> Mining support service activities<q/
Definitio

<Term termID="091"> <Definition xml:lang="en">910 Support activities for
petroleum and natural gas extraction </Definition></Term>

_n

="en">990 Support activities for other

<Definition xml:lang="en">Manufacturing</Definition>

<Term termID="10"> <Definition xml:lang="en"> Manufacture of food products</
Definition>

<Term termID="101"> <Definition xml:lang="en">1010 Processing and preserving of
meat</Definition></Term>
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fish, crustaceans and molluscs

</Definition></Term>
fruit and vegetables</Definition></Term>
animal oils and fats </Definition></Term>

</Definition></Term>

<Term termID="102"> <Definition xml:

<Term termID="103"> <Definition xml:

<Term termID="104"> <Definition xml:

<Term termID="105"> <Definition xml:

lang="en">1020 Processing and preserving of

lang="en">1030 Processing and preserving of

lang="en">1040 Manufacture of vegetable and

lang="en">1050 Manufacture of dairy products

<Term termID="106"> <Definition xml:lang="en">Manufacture of grain mill
products, starches and starch products

</Definition></Term>

<Term termID="1061"> <Definition xml:lang="en">Manufacture of graim mill
products </Definition></Term>

<Term termID="1062"> <Definition xml:lang="en">Manufacture of~starches|and
stafch products</Definition></Term>

<Term termID="107"> <Definition xml:lang="en">Manufacture\of other foodl products
</Dgfinition></Term>

<Term termID="1071"> <Definition xml:lang="en">Manufacture of bakery products</
Definition></Term>

<Term termID="1072"> <Definition xml:lang="en">Manufacture of sugar </
Definition></Term>

<Term termID="1073"> <Definition xml:lang="en">Manufacture of cocoa, chocolate
and|sugar confectionery

</Definition></Term>

<Term termID="1074"> <Definition xml;dapg="en">Manufacture of macaroni| noodles,
cougcous and similar farinaceous products

</Definition></Term>

<Term termID="1075"> <Definitiof¥;xml:lang="en">Manufacture of prepared|meals and
dishes</Definition></Term>

<Term termID="1079"> <Definition xml:lang="en">Manufacture of other fo¢d
products n.e.c.</Definition></TerimX

<Term termID="108"> <Definition xml:lang="en">1080 Manufacture of prepgred
aniral feeds</Definition></Term>

</Term>
<Term termID="11">(<Definition xml:lang="en"> Manufacture of beverages</Dg¢finition>

<Term termID&£"1101"> <Definition xml:lang="en">Distilling, rectifying 4nd
blending of spirits

</Defini¥tion></Term>

<Term tTermID="1102"> <Definition xml:lang="en">Manufacture of wines</
Definition></Term>

<Ierm termID="1103"> <Definition xml:lang="en">Manufacture of malt ligfors and
malf</Defiittition></Term>

<Term termID="1104"> <Definition xml:lang="en">Manufacture of soft dripks;
produation of mineral waters and other bottled waters

</Definition></Term>
</Term>

<Term termID="12"> <Definition xml:
Definition>

<Term termID="120"> <Definition
products </Definition></Term>

</Term>
<Term termID="13"> <Definition xml:

<Term termID="131"> <Definition
textiles</Definition></Term>

textile fibres</Definition></Term>

<Term termID="1311"> <Definition xml:lang="en">Preparation and spinning of

lang="en"> Manufacture of tobacco products</

xml:lang="en">1200 Manufacture of tobacco

lang="en"> Manufacture of textiles</Definition>

xml:lang="en">Spinning, weaving and finishing of
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<Term termID="1312"> <Definition xml:lang="en">Weaving of textiles </
Definition></Term>

<Term termID="1313"> <Definition xml:lang="en">Finishing of textiles </
Definition></Term>

<Term termID="139"> <Definition xml:lang="en">Manufacture of other textiles</
Definition></Term>

<Term termID="1391"> <Definition xml:lang="en">Manufacture of knitted and
crocheted fabrics</Definition></Term>

<Term termID="1392"> <Definition xml:lang="en">Manufacture of made-up textile
articles, except apparel </Definition></Term>

<Term termID="1393"> <Definition xml:lang="en">Manufacture of carpets and rugs
</Definitifon></Term>

Term termID="1394"> <Definition xml:lang="en">Manufacture of cordage, robpe,
twine and |netting </Definition></Term>

Term termID="1399"> <Definition xml:lang="en">Manufacture of other téxtiles
n.e.c. </Hefinition></Term>

</Tgrm>

<Term termID="14"> <Definition xml:lang="en"> Manufacture of wearlng apparel </
Definitionp>

Term termID="141"> <Definition xml:lang="en">1410 Manufadture of wearing
apparel, dgxcept fur apparel</Definition></Term>

Term termID="142"> <Definition xml:lang="en">1420 Manhufacture of articles of
fur</Definition></Term>

Term termID="143"> <Definition xml:lang="en">1430\ Manufacture of knitted and
crocheted |apparel </Definition></Term>

</Tgrm>

<Teym termID="15"> <Definition xml:lang="en"> Manufacture of leather and related
products </Definition>

Term termID="151"> <Definition xml:lang="en">Tanning and dressing of leatheqy;
manufacturge of luggage, handbags, saddlery and\Harness; dressing

and |[dyeing of fur </Definition></Termk

Term termID="1511"> <Definitidnlkml:lang="en">Tanning and dressing of leathdr;
dressing dnd dyeing of fur</Definition><yTerm>

Term termID="1512"> <Definition xml:lang="en">Manufacture of luggage, handbdgs
and the lilke, saddlery and harness

/Definition></Term>

Term termID="152"> «Definition xml:lang="en">1520 Manufacture of footwear</
Definition></Term>

</Tgrm>

<Teym termID="16¢!">"<Definition xml:lang="en"> Manufacture of wood and of product
of wood and cork, except furniture;

0

</Dgfinitiaon>

Termp.€ermID="161"> <Definition xml:lang="en">1610 Sawmilling and planing of
wood</Defilnition></Term>

Term termID="162"> <Definition xml:lang="en">Manufacture of products of wood,
cork, straw and plaiting materials

</Definition></Term>

<Term termID="1621"> <Definition xml:lang="en">Manufacture of veneer sheets and
wood-based panels </Definition></Term>

<Term termID="1622"> <Definition xml:lang="en">Manufacture of builders;
carpentry and joinery</Definition></Term>

<Term termID="1623"> <Definition xml:lang="en">Manufacture of wooden
containers</Definition></Term>

<Term termID="1629"> <Definition xml:lang="en">Manufacture of other products of
wood; manufacture of articles of cork, straw and plaiting materials

</Definition></Term>

</Term>
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products </Definition>

<Term termID="1701"> <Definition
paperboard</Definition></Term>

xml:lang="en">Manufacture of pulp,

<Term termID="1702"> <Definition

and paperboard and of containers of paper and paperboard
</Definition></Term>

<Term termID="1709"> <Definition
paper and paperboard</Definition></Term>

<Term termID="17"> <Definition xml:lang="en"> Manufacture of paper and paper

paper and

xml:lang="en">Manufacture of corrugated paper

xml:lang="en">Manufacture of other articles of

</Definition></Term>

<Term termID="2023"> <Definition xml:lang="en">Manufacture of soap and
detergents, cleaning and polishing preparations,

</Definition></Term>

products n.e.c.</Definition></Term>

_n

<Term termID="203"> <Definition xml:lang="en

fibres </Definition></Term>

</Term>

</Term>
Term termTD="18" Definition xml-lang="en" Printing and reproduction of recorded
medja </Definition>
<Term termID="181"> <Definition xml:lang="en">Printing and service~agtlvities
relqted to printing
</Definition></Term>
<Term termID="1811"> <Definition xml:lang="en">Printing </Definition><fTerm>
<Term termID="1812"> <Definition xml:lang="en">Service activities related to
prifjting </Definition></Term>
<Term termID="182"> <Definition xml:lang="en">1820 ReprdOduction of rec¢rded
medja </Definition></Term>
</Term>
<Term termID="19"> <Definition xml:lang="en"> Mafiufédcture of coke and refined
petfoleum products</Definition>
<Term termID="191"> <Definition xml:lang="en">1910 Manufacture of coke|oven
products</Definition></Term>
<Term termID="192"> <Definition xml:dang="en">1920 Manufacture of refiped
petfoleum products</Definition></Term>
</Term>
<Term termID="20"> <Definition xmd¥lang="en"> Manufacture of chemicals ang chemical
products </Definition>
<Term termID="201"> <Defindi®ion xml:lang="en">Manufacture of basic cherpicals,
ferfilizers and nitrogen compoundsy plastics and synthetic rubber in primary
forms</Definition></TermX
<Term termID="2011"#$-<Definition xml:lang="en">Manufacture of basic ch¢micals</
Definition></Term>
<Term termID="2012"> <Definition xml:lang="en">Manufacture of fertiliz¢rs and
nitfogen compounds</Definition></Term>
<Term terpID="2013"> <Definition xml:lang="en">Manufacture of plastics|and
synfthetic rubber (in=primary forms
</Defiimition></Term>
<Tewm~termID="202"> <Definition xml:lang="en">Manufacture of other cherphical
products </ADe¢finition></Term>
KTerm termID="2021"> <Definition xml:lang="en">Manufacture of pesticid¢s and
othg¢rdagrochemical products
Doefini+tson Term
<Term termID="2022"> <Definition xml:lang="en">Manufacture of paints, varnishes
and similar coatings, printing ink and mastics

perfumes and toilet preparations

<Term termID="2029"> <Definition xml:lang="en">Manufacture of other chemical

">2030 Manufacture of man-made
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