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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
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work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IECJTC 1.
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Introduction

The use of multimedia is pervading more and more our daily life and services are becoming more and
more customized to user needs. Although MPEG has already developed other standards such as MPEG-
7, MPEG-21, and MPEG-M that address User Description, the level of specification in those standards
cannot cope with the needs of current and upcoming services such as augmented reality and social
networks.

In a context of a large number of competing service providers, a user typically relies on a
Recommendation Service that suggests choices to Users. Conceivably, the use of more than one
Recommendation Service in combination could provide better choices to users. However, comparing
different recommendations can be difficult if the users seeking recommendations, the contexts.in Which
they operate and the services they are using are described in incompatible fashions.

The aim of the MPEG-21 User Description standard, referred to as MPEG-21 UD,,is to enable
Recommendation Services that provide standard, i.e. compatible, recommendations.)To achieve this
goal, standalrds for the following input and output formats of a Recommendation Engine are needed;

a) the inplit format that includes

1) Deqcription of User (UD) seeking recommendation,

2) Deqcription of Context (CD) in which User operates, and

3) Deqcription of Service (SD) offering content sought by User;
b) the output format, called Recommendation Description(RD), that includes

1) sulsets of UD/CD/SD,

2) additional logical relations,

3) mefadata related to the subsets, ahd

4) recpmmendation.
The scope df MPEG-21 UD can‘be exemplified by the following use scenario. A Smart TV manufacturer
has included a new type of:recommendation functionalities in the TV set to help customers sglect
programmep. The TV set supports standard User Description (UD), Context Description (CD)| and
Service Desfription (SDJ: With these data, User can access different Recommendation Services eath of

which provjdes a standard Recommendation Description (RD). The TV set has an application which
mashes upIe different recommendations and provides customized recommendations to User.

The Description’Managers of Figure 1 are in charge of

a) updating UD, CD and SD, e.g. as a result of a User selection, and

b) providing UD, CD and SD in response to requests coming from the Recommendation Engine.

Recommendation Engines process UD, CD and SD and provide Recommendations in the form of
Recommendation Description (RD) typically to an Application.

viii © ISO/IEC 2016 - All rights reserved
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Figure 1 — Conceptual model of MPEG-21 User Description (red elements UD/CD

indicate the formats specified by MPEG-21 User Description)
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cope

This
Serv

This
Recad
outs

2

Ther

document standardizes the four data formats: User Description (UD), Context Pescr
ce Description (SD), and Recommendation Description (RD).

Jser Description (UD): a set of descriptions which may contain static and l[dynamic
hbout the user, including some other data like the history of the user’s interactions,
becurity settings regarding these information, etc.

Context Description (CD): a set of descriptions of the environmental situation in wh
bperates, e.g., user’s device in use, physical position, environmental variables (t
humidity, sound level, etc.), security settings regarding these.inform ation, etc.

bervice Description (SD): a set of descriptions containing information (including secur
hbout the service (or a set of sub-services), that is,offered to the end-user application, ¢
lemand, maps, etc.

Recommendation Description (RD): a set of descriptions containing informa
‘fecommended items, provided when a.cuStomer requests a service in a certain contg
certain environment. RD may include 1)the recommended content, 2) information ext
JD, CD, SD, 3) additional logical relations among UD/CD/SD (or their subsets) and A
‘rom UD/CD/SD.

document specifies User Description, Context Description, Service Descr
mmendation Descriptigh,»Description Managers, Recommendation Engine and App|

de of the scope of this‘document.

Normative references

e are no normative references cited in this document.

3 erms and definitions
For ) : . . .

iption (CD),

information
breferences,

ch the user
bmperature,

ty settings)
.g. video on

tion about
ext and in a
racted from
) metadata

iption and
lication are

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

MPEG-21 UD
four standard descriptions that contain information about user, context, service and recommendation

© IS0

/IEC 2016 - All rights reserved
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3.2
user descri
UD

ption

set of data which may contain static and/or dynamic information about the user, e.g. identity,
interactions, preferences, security settings regarding these information, etc.

3.3

context description

(0)]

set of data that describes the context and environmental situation in which the user is located, e.g.

device in
conditions,

3.4

[1S€, physical position, environmental variables (temperature, numidity, etc.), -t
becurity settings regarding these information, etc.

service description

SD
set of data g
services)

3.5
recommen
RD
set of recor
metadata re

Note 1 to ent

3.6
user
human or a

3.7
service

ontaining pertinent information (including security settings) about sexvices (or a set of]

lation description

hmendation data, containing subsets from UD/CD/SDCand additional logical relations
lated to the subsets

ry: The application may subsequently process the RD.to build final recommendation for the user

independenft, value-adding operation,»which brings values to users, or applications providing ber

responding

3.8
context
environmern

3.9
application

to user’s needs

tal situationfor the user, e.g. device in use, physical location, etc.

an entity in

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

r‘hargp of rpcpnndino to the user’s requests (p g-an interface :\]]nv\ring users to choase
(=]

affic

sub-

and

efits

heir

preferred programs on a Smart TV)

3.10
UD/CD/SD

managers

entities that provide functionalities of filtering, accessing, storing, editing, updating and securing

UD/CD/SD

3.11

recommendation engine
process (or a set of processes) in charge of exploiting all available information contained in UD, CD and

SD to produ

ce arecommendation, i.e. RD, for an enriched user experience
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4 General description

This clause specifies Common Types (CT). This technology is available as presented in Annex A and the
classification schemes are detailed in Annex B.

4.1 General description tools

4.1.1 commonAttributes

This commonAttributes can be used to describe properties of each sub element for UD, CD, SD and

RD.
4.1.1.1 Syntax
<dttributeGroup name="commonAttributes">
<attribute name="generatedTime" type="dateTime"/>
<JattributeGroup>
4.1.1.2 Semantics
Nam Definition
comnonAttributes Describes properties of each sub element for UD, CD, SD and RD.
gengratedTime Specifies generated time of des¢ription.
4.1.1.3 Examples
<udqUD generatedTime="2015-0-25T09:30:47&">
<yd:UserID>ID 132534</ud:UserID>
</ud:UD>
4.1.2 Value types
Thede several value types can be used to precisely express the data according to varioug conditions.
Thege simple types define a basic s¢ale type and specify the constraints and information.
4.1.2.1 Syntax
<4dimpleType namez='"walueByNominal">
<restriction base="NMTOKEN"/>
<AsimpleType>
<dimpleTypesnhame="valueByOrdinal">
<restriction base="integer"/>
<AsimpleType>
<4dimpleType name="valueByInterval">
<réstriction base="float"/>
</SIimptreType

<simpleType name="valueByRatio">

<restriction base="float"/>

</simpleType>
<simpleType name="valueByAll">
<union memberTypes="ct:valueByNominal ct:valueByOrdinal ct:valueByInterval
ct:valueByRatio"/>

</simpleType>

<simpleType name="ZeroToOneRatioType">

<restriction base="ct:valueByRatio">
<minInclusive value="0"/>
<maxInclusive value="1.0"/>

© ISO/IEC 2016 - All rights reserved



https://iecnorm.com/api/?name=f02a13c01045ac6fab04588ea8fafaf5

ISO/IEC 21000-22:2016(E)

</restriction>
</simpleType>
<simpleType name="ZeroToOnehundredRatioType">
<restriction base="ct:valueByRatio">
<minInclusive value="0"/>
<maxInclusive value="100"/>
</restriction>
</simpleType>
<simpleType name="ZeroToTenOrdinalType">
<restriction base="ct:valueByOrdinal">
<mipnlInclusive alue="0Q"
<makInclusive value="10"/>
</restriction>
</simpleType>
<simpleType name="ZeroToOnehundredOrdinalType">
<restfriction base="ct:valueByOrdinal">
<minInclusive value="0"/>
<makInclusive value="100"/>
</restriction>
</simpleType>
<complekType name="normalizedRatioValueType">
<choige>
<elg¢ment name="ZeroToOneRatio" type="ct:ZeroToOneRatioType"/>
<ele¢ment name="ZeroToOnehundredRatio" type="ctf%ZeroToOnehundredRatioTypg"/>
</chojce>
</complexType>
<complekType name="normalizedOrdinalValueType">
<choige>
<elgment name="ZeroToTenOrdinal" typé5"ct:ZeroToTenOrdinalType" />
<ele¢ment name="ZeroToOnehundredOrdinal"
type="ct:FeroToOnehundredOrdinal Type" /&
</chojce>
</complexType>

4.1.2.2 Semantics

Name Definition

valueByN¢minal Describes categorically discrete value such as type of car,
name of interest or type of personality. This one is easy
to remember and describe. But it is difficult to
standardize an intermal name or naming convention.

valueByOrdimal Describes a natural ordering value such as ranking of
priorities, the order of people’s place in a line, the choice
o a rating scate fronr T to 100 Trordimat mreasurenert;
the attributes can be rank-ordered. The interval between
values is not interpretable in an ordinal measure. On a
10 point scale, the difference between a 9 and a 10 is not
necessarily the same difference as the difference
between a 1 and a 2.

valueBylInterval Describes interval data. Interval data is like ordinal
except it is clearly defined that the intervals between
each value are equally split. The most common example
is temperature in degrees Celsius or Fahrenheit. The
difference between 10° and 150° is the same as the
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Name Definition

difference between 30° and 170°. In interval scales, it is
possible to add, subtract and average, but multiplication
and division are not possible.

valueByRatio 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.

val

eByAl]l Describes the value inr‘lnding nominal _ordinal interval

and ratio value type.

zer

bToOneRatioType Describes the ratio value type of which the range is from
0 to 1. The value shall be a floating point nuimber and
cannot be lower than 0 or greater than-1.

zer

bToOnehundredRatioType Describes the ratio value type of which the range is from
0 to 100. The value shall be a floating point number fand
cannot be lower than 0 or greater than 100.

zer

bToTenOrdinalType Describes the ordinal value type of which the range is
from 0 to 10. The valuezshall be a integer number ard
cannot be lower thah 0 or greater than 10.

zer

pToOnehundredOrdinalType Describes the ordinal value type of which the range fis
from 0 to 100; The value shall be a integer number gnd
cannot be lower than 0 or greater than 100.

normalizedRatioValueType Describes the normalized ratio value. Based on this fype,
only.ohe of ZeroToOneRatio or
Z&roToOnehundredRatio element shall be
instantiated.

normalizedOrdinalValueType~ Describes the normalized ordinal value. Based on this

type, only one of ZeroToTenOrdinal or
ZeroToOnehundredOrdinal element shall be

instantiated.
4.1.2.3 Examples
<udqvalue>
ct:ZeroTeOneRatio>0.5</ct:ZeroToOneRatio>
</ud:value>
<ud {waluae>

<CCT ZEIOTOTeNoOrdinatIypPe >33/ CLT ZE€rO0I0IeNOTrdinar TYPE

</ud:value>

4.1.3 TimeType

TimeType describes a specific time point or a period of time, such as the starting and the ending time.
4.1.3.1 Syntax

<complexType name="TimeType">

<sequence>
<element name="startTime" type="dateTime"/>

© ISO/IEC 2016 - All rights reserved 5



https://iecnorm.com/api/?name=f02a13c01045ac6fab04588ea8fafaf5

ISO/IEC 21000-22:2016(E)

<choice minOccurs="0">
<element name="endTime" type="dateTime"/>
<element name="duration" type="duration"/>
</choice>
</sequence>
</complexType>

4.1.3.2 Semantics

Name Definition

TimeType Specilies a time point and duration to describe the Speciic tme
information. It describes start time and end time or duration.

startTime Describes a start time point based on dateTime type defined in the XML
Schema Part 2 (XML Schema).

When neither endTime nor duration is defined, the startTime denotes a
specific time point.

endTime Describes an end time point based on dateTime type.

duration Describes a duration time based on duration type.

4.1.3.3 Examples

<ud:PerioflOfOccurrence>
<ct:stpartTime>2015-06-04T18:13:51.0%Z</ct:startTime>
<ct:enfiTime>2015-06-04T18:14:51.0%Z</ct:endTim&>
</ud:PeripdOfOccurrence>

4.1.4 Extended TimeType

The ExtengledTimeType can be used to describe‘added time information. The time interval may tecur
periodically} as indicated by the recuvrrence and numOfRecurrences attributes. | The
ExtendedTimeType can be used to describe a repetitive task.

4.1.4.1 Syntax

<complekType name="ExtehdedTimeType">
<complexContent>
<exfension base&"|Ct:TimeType">
<pttribute . name="recurrence" default="none">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="none"/>
<enumeration value="daily"/>

enumeration valye="wecklxs"
~

<enumeration value="monthly"/>
<enumeration value="annually"/>
</restriction>
</simpleType>
</attribute>
<attribute name="numOfRecurrences" type="positivelnteger"/>
</extension>
</complexContent>
</complexType>
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Name Definition

ExtendedTimeType Describes added time information. The time interval may recur
periodically, as indicated by the recurrence and
numOfRecurrences attributes

Recurrence 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 non-

TECUITITE;

— daily - indicates that the associated temporal interval recurs o1}
daily basis;

— weekly - indicates that the associated temporal inter¥al recurs
weekly basis;

— monthly - indicates that the associated temporalinterval recurs
monthly basis;

— annually - indicates that the associatedtemporal interval recur]
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 {
given in this description specifies the date and time of the first
occurrence of the event.

pn a

ona

S on

ime

numdfRecurrences

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
Preference€ondition shall be in effect. This attribute shall n
used when'the time interval is not recurring (recurrence="non
When a‘time interval recurs (as indicated by the recurrence
attribute) and the numOfRecurrences attribute is not present,
time interval when the PreferenceCondition shall be in effeg
recurs indefinitely. When the time interval recurs and the
numOfRecurrences attribute is present, the time interval indic
by the Time element is the first interval in the sequence of time
intervals when the PreferenceCondition shall be in effect. In
case, the Time element shall include a specific time instant (date
time) that specifies the start of the first interval.

bt be
e'").

the
t

hted

this
nd

4.1.4.3 Examples

N
<u c@.ﬂedule>
nd:ScheduleFvent xmlns:ct="urn:mpeg:mpeg-ud:2014:01-CT-NS"

descriptionMethod="byAgent" eventName="103rd Meeting" startTime="2015-09-

30T10:00:00Z">

<ud:RecurrencelInfo>

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

</ud:ScheduleEvent>
</ud:Schedule>
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4.1.5 LocationType

This subclause describes a structure of LocationType element. LocationType include Location
and SemanticLocation elements.

4.1.5.1 Syntax

<complexType
<sequence>

name="LocationType">

<element
<element

name="GeographicLocation" type="mpeg7:PlaceType" minOccurs="0"/>
name="SemanticLocation" type="mpeg7:SemanticPlaceType"

minOccurs
</seque
</complex

:"O"/>
hce>
[ype>

4.1.5.2 Seni

Semantics o

antics

f the LocationType:

Name Definition

LocationType This data type represents geographical and\sémantic location of the
user.

GeographigLocation Describes a geographical location.

SemanticLpcation Describes a semantic location.

4.1.5.3 Examples

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

<cd:Locat
<ct:G
<mp

<mp

<1

</m

<mp

<mp

<1

<1

<1

<

</m
</ct:
</cd:Lo

| on>

pographicLocation>

bg7 :Name xml:lang="en">Madri{d</mpeg7:Name>

bg7:GeographicPosition datum="itrf">

npeg7:Point latitude="35.5" longitude="135.75" altitude="100"/>

beg’/ :GeographicPositign>

bg7 :AdministrativeUnit type="city">Madrid</mpeg7:AdministrativeUnit>
kg7 :PostalAddress>

npeg7:AddressLine>E.T.S.Ing. Telecommunication</mpeg7:AddressLine>
npeg?:Addresslhine>Universidad Politecnica de Madrid</mpeg7:AddressLirn
hpeg7:Addressliine>Ciudad Universitaria s/n</mpeg7:AddressLine>
hpeg7:Postingldentifier>E-2804</mpeg7:PostingIdentifier>

beg’/ : PostEalAddress>

FeographicLocation>

Cation>

e>

4.1.6 Classi

ficationSchemeAliasType

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

<complexType name="ClassificationSchemeAliasType">
<complexContent>
<extension base="anyType">
<attribute name="alias" type="NMTOKEN" use="required"/>
<attribute name="href" type="anyURI" use="required"/>
</extension>
</complexContent>
</complexType>

4.1.4.Z Semantics

Nam Definition

ClagsificationSchemeAlia Describes an aliasforaClassificationScheme referenced by a
sTyge URI

alids Describes the alias assigned to the classification scheme. The scope of
the alias assigned shall be the entire description regardless of where
theClassificationSchemeAlias appears in the description|

href Describes a reference to the classification scheme that is being aliased
using a URIL The classification schiemes shall be referenced using the
identifying value defined by the uri attribute of the
ClassificationSchene.

4.1.6.3 Examples

<!-4 Define schema aliases -->
<ClgssificationSchemeAlias alias="sl'"W/href="urn:mpeg:
mped21:UD:CS:DeviceCategoryCS:2016"™/>

<!-q4 Refer to the term using the€“schema aliases -->
<udjDeviceCategory>:S1:1</udsDeviceCategory>
<!-4 :51:1 means watch -->

4.1.7 ObjectType

This|ObjectType desctibes the object which is used by user, service provider and recommmendation
engine.
4.1.7.1 Syntax

<gomplexType name="ObjectType">

<sequence>
<glement name="ObjectID" type="ID" minOccurs="0"/>
clcoment n:mo:"ﬂhjani—T\T:mo" flr\Q:"T\T:mo" minQccocyurs="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>
<attribute name="ObjectFormat" use="optional">
<simpleType>

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

4.1.7.2 Semantics

Name Definition

ObjectTyp¢ 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.

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

ObjectNamg Describes the name of the object.

ObjectActjvity Describes the activity of the object intended by the-uset. In case of

visual object, value for this element can be vibrating, flickering,
appearing and disappearing.

ObjectCatggory Describes the category of the object, such'as similar object’s
representative name.

Terms for the ObjectCatrgory<are specified by the
ObjectCategoryCS (urn:mpegsinpeg?21 :UD:CS:ObjectCategoryC
S5:2016).

ObjectInfprmationURI Describes the information about URI associated with the object, if the
object contains additienal information for the other objects or services.

ObjectLocation Describes the geographic location of the real-world location for the
object. (e.g. GPS)

ObjectForpat Describes type for the media format of the object. (e.g. visual, audio,
video, text; image)

4.1.7.3 Examples

<sd:ServigeObjectInformation ObjectFormat="Visual">
<ct:0bjectID>ID195<f ot :0bjectID>
<ct:0bj¢ctName>Burger King</ct:0ObjectName>
<ct:0bjectCategdry href="urn:mpeg:mpeg2l:DU:CS:0bjectCategoryCS:2016:0203
"><Name>fast foddx/Name></ct:0bjectCategory>
<ct:0bjectIadformationURI>http://www.mpeg-ud.com/</ct:0bjectInformationURI>
<ct:0bj¢ctlhocation>
<ct:GeogrgphiclLocation>
<GeographicPosition datum="itif">
<Point longitude="-110" latitude="20" altitude="50"/>
</GeographicPosition>
</ct:GeographicLocation>
</ct:0bjectLocation>
</sd:ServiceObjectInformation>

5 User description

This clause specifies User Description (UD). This technology is available as presented in Annex A and
the classification schemes are detailed in Annex B.
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UserDescriptionType specifies the structure of the root element UD.

5.1.1.1 Syntax

<element name="UD" type="ud:UserDescriptionType"/>
<complexType name="UserDescriptionType">

<sequence>

<element name="ClassificationSchemeAlias"
typg="ct:ClassificationSchemeAliasType" minOccurs="0" maxOccurs="unbound
<element name="UserID" type="mpeg7:UniqueIDType"/>

ed" />

<element name="UserProfile" type="ud:UserProfileType" minOc&aurs="0"/>
<element name="UsageHistory" type="ud:UsageHistoryType" minOccurs="0"/>
<element name="Preference" type="ud:PreferenceType" mimQecurs="0"/p
<element name="Emotion" type="ud:EmotionType" minOccurs="0"/>
<element name="Schedule" type="ud:ScheduleType" minOc¢ccurs="0"/>
<element name="Activity" type="ud:ActivityType" minOccurs="0"/>
<element name="Representation" type="ct:0bjectRype" minOccurs="0"/p
<element name="Intention" type="ud:IntentionType" minOccurs="0"/>
<element name="ObjectSharing" type="ud:®bjectSharingType"
minQccurs="0"/>
</sequence>
<attributeGroup ref="ct:commonAttribut&sy/>
</AcomplexType>

5.1.1.2 Semantics

Nam Definition

UD Serves asthe root element of the MPEG-21 UD Format. The UD elgment
shall'be used as the topmost element to make user description in fn
instance of MPEG-21 UD Format.

UseyDescriptionType Specifies the syntax of the root element. This datataype is a set of
descriptions which may contain static and dynamic information apout
user. Within this Type, UserProfile, Preference, Emotion,
Schedule or Activity element shall be instantiated.

ClagsificationSchemeAlia Specifies an alias fora ClassificationScheme to be referenced

S

within the UserDescriptionType by a simplified URL

UseyID

Describes the unique identifier of a user.

UsefPtofile

Describes user profile based on UserProfileType

UsageHistory Describes usage history based on UsageHistoryType. This element
can represent user’s history for a given service, such as searching or
movie recommendations.

Preference Describes Preference based on PreferenceType.

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

Schedule Describes schedule based on ScheduleType.

Activity Describes user activity based on ActivityType.

Representation Describes the representation such as user character and image used by

© ISO/IEC 2016 - All rights reserved
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Name Definition
the user. This element can be used to describe user character on the
social network.

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

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.

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

5.1.2 UserRrofileType

The UserProfileType represents the abstract concept of a “user”. Concretely, a user’can be a pefson,

an organizafion (e.g. a company), a group of persons (e.g. a musical ensemble), a,device or other njixed

user (e.g. a ¢at and a person).

5.1.2.1 Syntax

<complexType name="UserProfileType" abstract="true'>
<sefiuence>
<¢lement name="Specialty" type="mpeg7:termReferencelistType minOccurss"0"
/>
</s¢quence>
</complexType>
5.1.2.2 Semantics

Semantics o

fthe UserProfileType:

Name Definition

UserProfileType Describesa basic entity of user information (abstract). The User Profile
entjty~shall correspond 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 Describes a specialty that this user has in various fields

5.1.2.3 Examples

<ud:UserP
<ud: Spe
</ud:User

rofile =8di:type="ud:PersonProfileType">
Cfialty>urn:mpeg:mpeg2l:UD:CS:UserSpecialtyCS:2016:01</ud:Specialty>
brofile>

5.1.3 Persa

nProfileType

The PersonProfileType describes a person entity. The PersonProfileType can be used to
describe individual basic properties of human being.

5.1.3.1 Syntax

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

<element name="PersonInformation" type="mpeg7/:PersonType"

minOccurs="0"/>

12
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<element name="Birthtime" type="dateTime" minOccurs="0" />
<element name="Language" type="ud:LanguageType" minOccurs="0"

maxOccurs="unbounded" />

<element name="Accessibility" type="ud:AccessibilityType"

minOccurs="0"/>

<element name="RelationshipStatus" minOccurs="0">

<simpleType>

<restriction base="string">

<enumeration
<enumeration

enumeration

value="single"/>
value="engaged"/>

alue="marrjied"

<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>

</extension>

</AcomplexType>

<element name="Gender" type="ud:GenderType" minOccurs="0"/>
<element name="SociallInformation" type="ud:SocialInformationTyjpe"
minQccurs="0" maxOccurs="unbounded"/>
</sequence>

</complexContent>

5.1.3.2 Semantics

Semantics of the PersonProfileType:

Nam

Definition

PerdonProfileType

Describes some basic properties of a human being.

PerdonInformation

Inherits the structure from the MPEG-7:PersonType.

Birthtime

This element describes the user’s birthtime.

Lanquage

Describe properties of one or more specific languages that this yser is
able to use.

AccdssibiNity

Describe the user’s need to access digital resources and the pser’s
detail impairment information in the context of audiovisual condifion.

RelationshipStatus

This element describes the relationship status of the user.

Gender

This element indicates the gender of the user.

SocialInformation

Describes information on the social communities subscribed by the
user, and provided by a given service.

5.1.3.3 Examples

<ud:UserProfile xsi:type="ud:PersonProfileType">
<ud:Specialty>urn:mpeg:mpeg2l:UD:CS:UserSpecialtyCS:2016: 01</ud:Specialty>

<ud:PersonInformation>

<mpeg7:Name xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004">

© ISO/IEC 2016 - All rights reserved
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<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>

5.1.4 OrganizationProfileType

The OrganjizationProfileType can be used to describe the profile of an organization

5.1.4.1 Syntax

<complekType name="OrganizationProfileType">
<complexContent>
<extension base="ud:UserProfileType">
<gequence>
<element name="OrganizationInformation" type="mpeg7:0rganizationTypg"/>
<fsequence>
</ektension>
</complexContent>
</complexType>

5.1.4.2 Semantics

Semantics of the OrganizationProfileType

Name Definition

OrganizatjonProfileType Describes the profilexf the organization.

OrganizatjonInformation Describes basic properties of the organization using MPEG-
7:0rganizationType.

5.1.4.3 Examples

<ud:UsefProfile xsi:type="wd:0OrganizationProfileType">
<ud:Specialty></ud:Specialty>
<ud:0OfrganizationInformation>
<mp¢g7:Name>MPEG—UD Group</mpeg7:Name>
<hpeg7:Kind>
<mpeg7:Name>Mpeg- SYSTEM Subgroup</mpeg7:Name>
</mpeg’ : Kind>
</ud:PrganizgationInformation>
</ud:Us¢rProfile>

5.1.5 DeviceProfileType

The DeviceProfileType can be used to describe the profile of a device acting as user.
5.1.5.1 Syntax

<complexType name="DeviceProfileType">
<complexContent>
<extension base="ud:UserProfileType">
<sequence>
<element name="Device" type="mpeg2l:TerminalCapabilityBaseType"/>
<element name="DeviceCategory" type="mpeg7:termReferencelListType"
minOccurs="0"/>
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</

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

5.1.5.2 Semantics

Semantics of the DeviceProfileType:

Name Definition

DeviceProfileT re Dncrriptir\n ofthe device prnfiln'

Device Description of the device capabilities

DeviceCategory Terms for the DeviceCategory are specified by the
DeviceCategoryCS (urn:mpeg:mpeg2l:UD:CS:DeVvic€eCatedory
CS:2016).

5.1.5.3 Examples

<udjUserProfile xsi:type="ud:DeviceProfileType">

<ud
egor

<ud:Device xsi:type="mpeg2l:DisplaysType">
<mpeg2l:Display>
<mpeg2l:DisplayCapability xsi:type="mpeg2la'DisplayCapabilityType
<mpeg2l:ScreenSize horizontal="42" vextical="41"/>
</mpeg2l:DisplayCapability>
</mpeg2l:Display>
</ud:Device>

{DeviceCategory>urn:mpeg:mpeg2l:UD:CS:DeviceCategoryCS:2016:0001</ud:

y>

ud:UserProfile>

DeviceCat

5.1.6

The
user

5.1.6

GroupedProfileType

D

.1 Syntax

GroupedProfileType.can be used to describe basic attributes of a group, intended as a set of

<d

omplexTypey name="GroupedProfileType">
<complex€ontent>
<extgEnsion base="ud:UserProfileType">
<choice minOccurs="2" maxOccurs="unbounded">
<element name="User" type="ud:UserProfileType"/>

<element name="UserRef" type="anyURI"/>

</choice>
</extension>
</complexContent>

</complexType>

© ISO/IEC 2016 - All rights reserved
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5.1.6.2 Semantics

Semantics o

fthe GroupedProfileType:

Name Definition
GroupedProfileType Describes an individual group’s basic profile.
User Describes information about one of the group’s members. (e.g. one of
User Profile, Device Profile, Organization Profile)
UserRef A reference to a group’s member through the specification of its URI.
5.1.6.3 Example
<ud:UD>
<ud:Us¢rID>
<ud:yserID>ID 35243</ud:UserID>
</ud:UserID>
<ud:Us¢rProfile xsi:type="ud:GroupedProfileType">
<ud:Pser xsi:type="ud:PersonProfileType">
<udl: PersonInformation>
<mpeg7 }Name><mpeg7:GivenName>Jim</mpeg7:GivenName></mpeg7 : Name>
</thd:PersonInformation>
</ud}User>
<ud:PserRef>ID 3023 Jim</ud:UserRef>
<ud:{serRef>ID 303 John</ud:UsekRef>
</ud:UserProfile>
</ud:UD>
5.1.7 UsageHistoryType
The UsagelistoryType deseribes the history of interaction and consumption of multimedia.
5.1.7.1 Synfax
<complexType names'UsageHistoryType">
<s¢quence>
element name="DetailedUserInteraction"
type="ud:petailedUserInteractionType" />
</sequence>
</complexType>
<complexType name="DetailedUserInteractionType">
<annotation>

<documentation>The main complex type describing detailed interaction with
multimedia items</documentation>
</annotation>
<sequence>

<element name="MultimediaExperiences">
<complexType>
<sequence>

16
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<element name="MultimediaExperience"
type="ud:MultimediaExperienceType" maxOccurs="unbounded” />
</sequence>
</complexType>
</element>
</sequence>
</complexType>

5.1.7.2 Semantics

Semantics of the UsageHistoryType:

Nam Definition

UsadeHistoryType Specifies the history of interaction and consumption of multinjedia.

MulfimediaExperiences The set of multimedia experiences of the user.

DetdiledUserInteraction Structure containing information about the multimedia experipnces
of the user.

5.1.7.3 Example

The [following example illustrates a case in which a user identified with ul00 has a reford of two
Multimedia Experiences in her DetailedUserInteraction sectionof UD.

<UD xmlns="urn:mpeg:mpeg2l:UD}UD:2016"
xmlphs:xsi="http://www.w3.0rg/2001/XMLkSchema-instance"
xsifschemaLocation="urn:mpeg:mpeg2k:¥D:UD:2016 1.MPEG 21 UD UD.xs@">

<UserID>ul00</UserID>
<UsageHistory>
<DetailedUserInteraction>
<MultdimediaExperiences>
<MultimediaExperience>
<States>
<State>
<Coordinates>...</Coordimates>

</State>

</States>

</MultimediaExperience>
<MultimediaExperience>
<States>
<State>
<Coordinates>...</Coordinates>

</State>

</States>
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</MultimediaExperience>
</MultimediaExperiences>

</DetailedUserInteraction>

</UsageHistory>

</UD>

5.1.8 EventType

An abstract

representation of a generic event.

5.1.8.1 Syn

[AX

<comple
<anno

<do
event</do
</ann
<sequ

<el

<

maxOccurs

<

</e
</seq
</compl

kKType name="EventType" abstract="true">

fation>

cfumentation>An abstract representation of a generic real

cfumentation>

btation>

ence minOccurs="1" maxOccurs="unbounded”>

ement name="Coordinates">

complexType>

<sequence>
<element name="Location" type="ct:LocationType" minOccurs="0"/>
<element name="Time" type="ct:TimeType! minOccurs="0"

=”unbounded” />

</sequence>

complexType>

| ement>

lence>

bxType>

5.1.8.2 Sem

Semantics o

antics

f the EventType:

Name Definition
eventType An abstract representation of a generic real event.
Coordinates Spatial and temporal coordinates of the event. Multiple Coordinates
model events occurring in distributed space and time (e.g. listening a
CD track by track when driving from office to home).
Location The location where the event occurs.
Timg The (sequence of) time interval(s) or time point(s) at which the event

OCcurs.

5.1.8.3 Example

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

5.1.9 InteractionAtomType

This complex type specifies the common structure of pieces of multimedia consumed or provided by a
user.
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5.1.9.1 Syntax

<complexType name="InteractionAtomType">

<annotation>
<documentation>An abstract representation of observables and

artefacts</documentation>

</annotation>
<sequence>
<element name="Role" type="anyURI">
annotation

an 1
stat
annd
“anr

ords
desd

(e.q.

an d
Muld
Audij

mind

<documentation>A piece of metadata that expresses the function
nteraction atom (e.g. an observable or an artefact) while in a speeci
e. For example, if the user adds a text part (artefact) with the int
tating an image (observable), then the role of such text wilkl be
otation”</documentation>
</annotation>
</element>
<element name="MultimediaObject">
<annotation>
<documentation>Any type of data that can be\Handled by a devic
r to produce multimedia contents, e.g. in video,/ audio,
ription of a multimedia object may include its“low-level characteris
the “colour histogram” of a video). A multimedia object can play 4
bservable or as an artefact during a sta® of a multimedia experienc
imedia objects comprise the following types of objects: Text, Image,
oVisual, Audio, Application
</documentation>
</annotation>
<complexType>
<complexContent>
extension base="didl*ItemType">
<sequence>
<element name="SourceService" type="sd:ServiceDescriptio
ccurs="0"/>
</sequentce>
</extension>
</complgxContent>
</complexType>
</element>,

<seguence minOccurs="0">
L<element name="Composition">
<complexType>
<sequence maxOccurs="unbounded">

text formats|.

ality of
fic
ention of

in
The
tics
role as

S

Video,

nType"

<element name="Artefact" type="ud:ArtefactType"/>
<element name="Observable" type="ud:ObservableType"/>
</sequence>
</complexType>
</element>
</sequence>
</sequence>

</complexType>

© ISO/IEC 2016 - All rights reserved
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5.1.9.2 Semantics

Semantics of the InteractionAtomType:

Name Definition

InteractionAtomType Specifies the common structure of pieces of multimedia consumed or
provided by a user.

Role Specifies the functionality of an interaction atom (e.g. an observable or
an artefact) while in a State of a Multimedia Experience. Values for the
content of this element are specified in

InteractionAtomRoleCS (urn:mpeg:
mpeg2l:UD:CS:InteractionAtomRolesCS:2016) .

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

Compositipn Any composition of Artefacts or Observables.

5.1.9.3 Example

InteractjonAtomType is an abstract representation of observables dnd artefacts available for a
user in a ceftain State of a MultimediaExperience. The following example'illustrates a case in whifh in
the same State of a MultimediaExperience a user produced on Artefact-and observed one Observablg.

<State
<Art¢facts>
<Artefact>
Role>...</Role>
MultimediaObject>...</Mul¥imediaObject>
</Artefact>
</Artefacts>
<Obs¢rvables>
<OPservable>
Role>...</Rdle>
Multime&diaObject>...</MultimediaObject>
UsageEvent>...</UsageEvent>

</Pbservable>

</Observables>

</State>

5.1.10 artefactType
A specific multimedia object provided by the user while in a specific state of a Multimedia Experience.

An artefact is any multimedia object actively generated by a user (e.g. tags, annotations, voice
recording) or selected by the user during a specific state of his/her multimedia experience.
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5.1.10.1 Syntax

<complexType name="ArtefactType">
<annotation>
<documentation>A specific multimedia object provided by the user while in
a specific state of a Multimedia Experience. An artefact is any multimedia object
actively generated by a user (e.g. tags, annotations, voice recording) or
selected by the user during a specific state of his/her multimedia
experience</documentation>
</annotation>
complexContent
<extension base="ud:InteractionAtomType"/>
</complexContent>
<AcomplexType>

5.1.10.2 Semantics

Semantics of the artefactType:

Nam Definition

artgfactType A specific multimedia object provided'\by'the user while in a specific
state of a Multimedia Experience. An-artefact is any multimedia object
actively generated by a user (eg.'tags, annotations, voice recordinig) or
selected by the user during a specific state of his/her multimedia
experience.

5.1.10.3 Example

This| example illustrates a case in which in a specific State of a MultimediaExperience|a user has
produced 3 Artefacts.

<State>
<Artefact>

<Role>...</Role>
<MultimediaObject>( 4t</MultimediaObject>
</Artefact>
<Artefact>

<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
</Artefact>

<Artefact>

<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
</Artefact>

o« o e

</State>
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5.1.11 observableType

A specific multimedia object that the user may decide to use, while in a specific state of his/her
multimedia experience. An observable is any multimedia object enjoyable by the user in a specific state
(e.g. an image displayed on the graphic interface).

5.1.11.1 Syntax

<complexType name="ObservableType">
<annotation>
<documentation>A specific multimedia object that the user may decide to
use, whil¢ in a specific state of his/her multimedia experience. An observablg is
any multiphedia object enjoyable by the user in a specific state (e.g. an imags
displayed|on the graphic interface)</documentation>
</annptation>
<complexContent>
<extension base="ud:InteractionAtomType">
<pequence minOccurs="0" maxOccurs="unbounded">
<element name="UsageEvent'">
<annotation>
<documentation>A specific event which occurssévery time the useq
decides tp actually use an observable (e.g. when the uset @s reading a text,
watching & video, ...)</documentation>
</annotation>
<complexType>
<complexContent>
<extension base="ud:EventType">
<attribute name="usageType" .type="anyURI" />
</extension>
</complexContent>
</complexType>
</element>
<fsequence>
</ektension>
</complexContent>
</complexType>

5.1.11.2 Semantics

Name Definition

UsageEvent Structure containing information about when the observable has been
actually used by the user. A specific event which occurs every time the
user decides to actually use an observable (e.g. when the user is
reading a text, watching a video, etc.).

5.1.11.3 Example

This example illustrates a case in which a user identified with U100 has observed an Observable during
a period starting and ending at specific points in time at an unknown location.

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

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=" urn:mpeg:mpeg2l:UD:UD:2016 1.MPEG-UD-UD.xsd">
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5.1.12 multimediaExperienceType 6\\
The fomplex set of events (states and usage events) r enting the fruition by the user, within a given
timelinterval, of a certain number of multimedia co\ ts.
5.1.12.1 Syntax QO
Z
<gomplexType name="MultimediaEx eSienceType">
<annotation>

repi
numh

<documentation>The compb&k set of events (states and usage events)

esenting the fruition belhe user, within a given time interval, of
er of multimedia cont s</documentation>
</annotation> <§§
<sequence> .
<element namgégs%ates">
<complex >

<sequ e maxOccurs="unbounded">
ment name="State" type="ud:StateType"/>
quence>
< mplexType>
ement>
quence>

2 certain

<

sl ==t
CUNIP LT AL YPT

5.1.12.2 Semantics

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.

© ISO/IEC 2016 - All rights reserved
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5.1.12.3 Example
This example shows the structure of a MultimediaExperience as a sequence of different States, 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 Observable.
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</MultimediaExperience>

5.1.13 stateType

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.

5.1.13.1 Syntax

<complexType name="StateType">
<annotation>
<dofumentation>A specific event, identified by a set of “variables”|,or
“coordinafes” univocally identifying the set of interaction atoms and~their
respectiveé roles in a given state of the multimedia experience</documehtation
</annptation>
<complexContent>
<exftension base="ud:EventType">
<gequence>
<element name="Artefacts" minOccurs="0">
<complexType>
<sequence>
<element name="Artefact" type="ud:ArtefactType"
maxOccursf"unbounded" />
</sequence>
</complexType>
</element>
<element name="Observables" minOccurs="0">
<complexType>
<sequence>
<element name="Obserwable" type="ud:0ObservableType"
maxOccursf"unbounded" />
</sequence>
</complexType>
</element>
element name="SemanticallyRelatedStates" minOccurs="0">
<complexType>
<sequence>
<element name="StatesRef" minOccurs="1" maxOccurs="unbounded">
KsimpleType>
<list itemType="anyURI"/>
</simpleType>
</element>
</sequence>
<attribute name="criterion" type="anyURI"/>
</complexType>
</element>
</sequence>
<attribute name="order" type="nonNegativelnteger"/>
<attribute name="id" type="anyURI"/>
</extension>
</complexContent>
</complexType>
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5.1.13.2 Semantics

Name Definition

Artefacts Specifies the artefacts characterizing the state.
Observables Specifies the observables characterizing the state.
SemanticallyRelatedStates Specifies the structure pointing to semantically related states

to the current state.

Criterion Specifies the pointer to the specific semantic of the relation.

Thawualiiac forthic atreil b n oy coa i a1
The-valuesfor-thisattribute-are-speeifiedin
StatesSemanticRelationshipCS urn:mpeg'QD
mpeng:UD:CS:StatesSemanticRelationsqgﬁsCS:2

Ole. a’
5.1.13.3 Example QEI/V

This|example shows the structure of a State inside a MultimediaExperie ée)of user U100.A state can
contpin any number of Artefacts and Observables. It can also contain inﬂ;mation about Stgtes that are
semdntically related to each other through the SemanticallyRelatedS structure.

The 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.

5.1.14.1 Syntax

<complexType name="PreferenceType">
<sequence>
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<element name="UserPreferences" type="mpeg7:UserPreferencesType"
minOccurs="0"/>

<element name="AudioPresentationPreferences"
type="ud:AudioPresentationPreferencesType" minOccurs="0"/>

<element name="DisplayPresentationPreferences"
type="mpeg2l:DisplayPresentationPreferencesType" minOccurs="0"/>

<element name="GraphicsPresentationPreferences"
type="mpeg2l:GraphicsPresentationPreferencesType" minOccurs="0"/>

<element name="ServicePreference" type="ud:ServicePreferencesType"
minOccurs="0"/>

<el

cment name="TranslationPreference" #ypp:"nd-Trnnq1n#imnprpfprpnhpTypp"

minOccurs
<el
minOccurs
</seq
</compl

:"O"/>

lence>
bxType>

pment name="WebLinkPreferences" type="ud:WebLinkPreferenceType"
=" 0" maxOccurs="unbounded" />

5.1.14.2 Se

Semantics o

mantics

fthe PreferenceType:

Name

Definition

Preferenc

eType

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

UserPrefe

rences

Describes the user's preferences pertaining to consumption of
multimedia content, in particular, filtering, searching and browsing of
multimedia content. The mpeg7:UserPreferencesType contains
FilteringAndSearchPreferences, BrowsingPreferences and
RecordingPreferences, and contains an attribute indicating whether
the user's preferences may be updated automatically.

AudioPres
nces

bntationPrefere

Describes the preferences of a user regarding the presentation or
rendering or audio resources. This element refers
AudioPresentationPreferencesType.

DisplayPr
rences

bsentationPhefe

Describes preferences of a User regarding the presentation or
rendering of images and videos. This
mpeg21:DisplayPresentationPreferencesType includes descriptors of
preferences related to the color and the conversion of stereoscopic
video. The ColorTemperaturePreference, the BrightnessPreference,the

SaturationPreference and-the ContrastPreference describe the

preferences of a User regarding the color of the displayed visual
contents in terms of color temperature, brightness, saturation and
contrast, each of which is a usual color attribute of images.
StereoscopicVideoConversion describes the preferences of a User
related to the conversion of 2D video to 3D stereoscopic video and also
the conversion of 3D stereoscopic video to 2D video.

GraphicsPresentationPref

erences

Describes presentation preferences related to graphics media. This
mpeg21:GraphicsPresentationPreferencesType contains
GeometryEmphasis, TextureEmphasis and AnimationEmphasis
element.

ServicePreference

Describes the level of preferences for specific services.

28
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TranslationPreference Describes the preferences for translation services.

WebLinkPreferences Describes the preference related to the various weblinks

5.1.15 WebLinkPreferenceType

WebLinkPreferenceType type describes the preference related to the various weblinks.

WebLinkPreferenceType type is composed of WebLinkAddress element and
preferencelevel attribute for that link.

5.1.15.1 Syntax

<conplexType name="WebLinkPreferenceType"> '\%
<sequence> (]9
<element name="WebLinkAddress" type="anyURI"/> Q/’
</sequence> ,
<attribute name="preferencelevel" type="ct:ZeroToOnehun@iRatioType"
useg"optional” default="50"/> N
</cqmplexType> (1,
Be)
5.1.15.2 Semantics O\\V
Semantics of the WebLinkPreferenceType type: S\\
Q
Name Definition (\Q
v
WebllinkPreferenceType Describes the prefer\ége related to the specific weblink.
N
WeblinkAddress Describes the U;R’Ig&\i)che preferred weblink.
\J
preflerencelLevel Describes a P@ing of the weblink preference. Value ranges from|0 to
100 and d@ult value is 50.
Z
5.1.15.3 Example X\
O

dry user can
an contain

preferences about specific services.
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5.1.16.1 Syntax

<complexType name="ServicePreferencesType">
<sequence>
<element name="ServiceGeneralInformation"
type="sd:ServiceGeneralInformationType" />
</sequence>
<attribute name="preferencelevel" type="ct:ZeroToOnehundredOrdinalType"
use="required"/>
</complexType>

5.1.16.2 Semantics

Semantics of the ServicePreferencesType:

Name Definition

ServiceGeperalInformatio Describes general information of the service. Service name,)Provider
n Name, generic service information, service URI, service\category, etc.
can be described by this type.

Preferencg¢level Indicate the priority or weight assigned to a partieular user preference,
relative to other components. The range of the'‘preference values is
from 0 to 100.

5.1.16.3 Examples

<ud:Prefé¢rence> Q\)
<ud:$ervicePreference preferenceLevi%\\"95">
<udl:ServiceGeneralInformation> &
sd:ServiceName>Service</sd&é\érviceName>
sd: ServiceProviderName>®mpany</sd: ServiceProviderName>
</1|1d:ServiceGeneralIanﬁﬁQtiorD
</ud ServicePreferenc%S'\\c’

</ud:Preference> a .

5.1.17 GenleralAudioPreferencesType

This GeneralAudioPreferencesType describes the preferences for lossless and lossy dudio
services.

5.1.17.1 Syntax

<complexType Mame—"GENEIdIAUGIOLIELEICIICELYPE
<sequence>
<element name="CreationInfo" type="cd:AudioEnvironmentType" minOccurs="0"/>
<element name="LosslessAudioFormat" type="ud:LosslessAudioFormatType"
minOccurs="0"/>
<element name="LossyAudioFormat" type="ud:LossyAudioFormatType"
minOccurs="0"/>
<element name="AudioFileSize" type="ud:LosslessAudioFileSizeType"
minOccurs="0"/>
<element name="AudioMusicPreference" type="ud:AudioMusicPreferenceType"
minOccurs="0"/>
</sequence>
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<attribute name="id" type="ID" use="optional"/>
</complexType>
<simpleType name="LosslessAudioFormatType">
<restriction base="NMTOKEN">
<enumeration value="ApplelLossless"/>

<enumeration value="AdaptiveTransformAcousticCoding"/>

<enumeration value="aptXLossless"/>
<enumeration value="AudioLosslessCoding"/>
<enumeration value="DirectStreamTransfer"/>
<enumeration value="DolbyTrueHD"/>

enumeration alue="DTSHDMasterAudig"

<enumeration value="FreelLosslessAudioCodec"/>
<enumeration value="MeridianLosslessPacking"/>
<enumeration value="MonkeyAudio"/>
<enumeration value="MPEG4SLS"/>
<enumeration value="OptimFROG"/>
<enumeration value="OriginalSoundQuality"/>
<enumeration value="RealAudioLossless"/>
<enumeration value="Shorten"/>
<enumeration value="TrueAudioLossless"/>
<enumeration value="WavPackLossless"/>
<enumeration value="WindowsMediaAudioLosslegs!/>
<enumeration value="Others"/>
</restriction>
</simpleType>
<g4impleType name="LossyAudioFormatType">
<restriction base="NMTOKEN">
<enumeration value="CELT"/>
<enumeration value="AAC"/>
<enumeration value="MP3"/>
<enumeration value="0GG"/>
<enumeration value="AMR" /(>
<enumeration value="WMAY/>
<enumeration value="AC3"/>
<enumeration values"Speex"/>
<enumeration value="TwinVQ"/>
<enumeration walue="Others"/>
</restriction>
<AsimpleType>
<4dimpleType hame="AudioFileSizeType">
<restrighion base="nonNegativelnteger"/>
<Asimpl&Type>
<4impleType name="AudioMusicPreferenceType">
<restriction base="NMTOKEN">
Lenumeration value="Rock"/>

<enumeration value="Blues"/>
<enumeration value="ChildrenMusic"/>
<enumeration value="Classical"/>
<enumeration value="Country"/>
<enumeration value="Dance"/>
<enumeration value="EasyListening"/>
<enumeration value="Electric"/>
<enumeration value="Rap"/>
<enumeration value="Gospel"/>
<enumeration value="Instrumental"/>
<enumeration value="Jazz"/>
<enumeration value="RockandRoll"/>
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<enumeration value="Others"/>
</restriction>
</simpleType>

5.1.17.2 Semantics

Semantics of the GeneralAudioPreferenceType:

Name Definition

CreationInfo Describes user’s preference on the creating information for audio.
LosslessAfidioFormat Describes user’s preference on the format type for lossless audio. (b
LossyAudipFormat Describes user’s preference on the format type for lossy audio nQ'\
AudioFilefize Describes user’s preference on the actual file size for audio. n(T/V
AudioMusifPreference Describes user’s preference on the preference of music ;0@11510.
5.1.17.3 Example \Q\)

5.1.18 Au 'oPresentation@ erencesType
5.1.18.1 Syntax @

=\

\J
<complexTyp <£§;é="AudioPresentationPreferencesType">
<compL§§@bntent>
<extension base="mpegZl:AudioPresentationPreferencesType”>
<sequence>
<element name="GeneralAudioPresentationPreference"
type="ud:GeneralAudioPreferenceType" minOccurs="0"/>
<element name="AudioPresentationEnvironmentPreference"
type="ud:AudioPresentationEnvironmentPreferenceType" minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
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5.1.18.2 Semantics

Semantics of the AudioPresentationPreferencesType:

Name Definition

GeneralAudioPresentationP Describes the preferences for lossless and lossy audio services.
reference

AudioPresentationEnvironm Describes more precise information for audio services. This element
entPreference references

AudioPresentationEnvironmentPreferenceType.

5.1.19 AudioPresentationEnvironmentPreferenceType

5.1.19.1 Syntax

<conplexType name="AudioPresentationEnvironmentPreferenceType">
<sequence>
<element name="RootMeanSquareValueRange" minOcc¢urs="0"
max@ccurs="unbounded">
<complexType>
<sequence>
<element name="MinRMS" type="floé&t" minOccurs="0"/>
<element name="MaxRMS" type="float" minOccurs="0"/>
</sequence>
<attribute name="unit" typez'mpeg7:termReferenceType" use="optlional"/>
</complexType>
</element>
<element name="ImpedanceRange" minOccurs="0" maxOccurs="unbounded"
<complexType>
<sequence>
<element name="Min" type="float" minOccurs="0"/>
<element name="Max" type="float" minOccurs="0"/>
</sequence>
<attribute name="unit" type="mpeg7:termReferenceType" use="optlional"/>
</complexType>
</element>
<element, name="SpeakerLayoutPreferences" type="SpeakerLayoutType"
minQccurs="0"\maxOccurs="unbounded" />
</sequence>
</compdexType>
<conplexType name="SpeakerLayoutType">
<geéduence>
<element name="Brand" type="string" minOccurs="0"/>
<element name="Channel" type="string" minOccurs="0"/>
</sequence>
</complexType>

Vv
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5.1.19.2 Semantics

Semantics of the AudioPresentationPreferencesType:

Name

Definition

RootMeanSquareValueRange

Describes more precise information for audio services. This element
references ExtendedAudioPresentationPreferencesType.

MinRMS Describes the minimum value for RMS. The type of this element is
float.

MaxRMS Bestribesthe maximunr vatue for RMS—Thetypeof thisetermrent1s
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 UnitTypeCS defined in ISO/IEC 23005-6:2096, A.2.1. The
binary representation of the UnitTypeCS .is Lalso defined in
ISO/IEC 23005-6:2016, A.2.1.

ImpedanceRange

Specifies preferred range of impedance\ value. The range of
impedance is represented with Min and-Mgx elements.

Min Describes the minimum value for impedance. The type of this element
is float.

Max Describes the maximum value for impedance. 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 réference 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 UndtTypeCS defined in ISO/IEC 23005-6:2016, A.2.1. The
binary. (representation of the UnitTypeCS is also defined in
ISO/IEC 23005-6:2016, A.2.1.

SpeakerLajyoutPreferences

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

Semantics of the SpeakKerLayoutType:

SpeakerLajyoutType

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. The value of this element shall follow the
pattern of original naming. ex) 'Dolby’ (0), 'dolby’ (X), 'DTX' (0), 'dtx’
X).

Channel Describes channel layout for speakers. The value of this element is

constructed with ‘channel number.woofer number’ ex) '5.1",'22.2".

5.1.19.3 Example

The following description elements represent the audio related preferences of the User whose id is
expressed with "ketiO01". They can be used either by the server or the terminal to adapt the

presentation to the preferences of the User.

34
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result, 0.85 is designated.

In the example below, the User has the preference to hear music very loud. As a

FrequencyEqualizer: This information represents the preference of a User to specific frequencies.
This information consists of a set of frequency bands and its associated of attenuation values for the 31
ISO center frequencies. In the example below, the first and the second value of Period specify a
frequency range, i.e. the start and the end frequency values of a frequency band, and the following
frequency, the values represent the associated User equalizer preference values. The User preference
value can be controlled in range [-15 dB, 15 dB] period. AudibleFrequencyRange: This information
represents the preferred audible frequency range in Hz. In the example below, the person’s preferred an
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5.1.20 TranslationPreferencesType \0

The Trans]lationPreference sa@(é describes the preferences for translation services.

5.1.20.1 Syntax .

Q-

<complekType name="€§;25lationPreferenceType">
<sequ¢nce> .
<eleément n 'SourceLanguagePreference" type="language" minOccurs="0"/J
<el amente="TargetLanguagePreference" type="language" minOccurs="0"/3
<elamet:?‘ame="SpeechStylePreference" type="ud:SpeechStylePreferenceTypg"/>
<elam€2 name="VoiceGenderPreference" type="ud:GenderType"
default=" ﬁL ecified™ 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>
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5.1.20.2 Semantics

Semantics of the TranslationPreferencesType:

Name Definition
SourcelLanguagePreference Describes user’s preference on the source language for
translation.
TargetLanguagePreference Describes user’s preference on the target language for
translation.
SpedTCNSTYIEPTEISIEnce DESCTIDES USET S PIrelerence on tie Style of the translate%g 1tput
speech. R
VoigeGenderPreference Describes user’s preference on the gender of the tr,ﬁ}l)ated
output speech. a :
N . ) : v
VoidePitch Describes user’s preference on the pitch of@translated optput
speech. N
. . ; N
VoigeSpeed Describes user’s preference on the 8&:1 of the translated
output speech. Ve
ReqgyestVariants Describes user’s preference Itiple translation outputs so
that the user can choose o the possible translations
)
5.1.40.3 Example >

5.1.21 SpeechStylePreferenceType

5.1.21.1 Syntax

<simpleType name="SpeechStylePreferenceType">
<restriction base="NMTOKEN">
<enumeration value="formal"/>
<enumeration value="informal"/>
</restriction>
</simpleType>
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5.1.21.2 Semantics

Semantics of the SpeechStylePreferenceType:

Name

Definition

SpeechStylePreferenceType

Describes user preference on the speech style. The speech
style can be formal for official usage of a language or informal
used in everyday, personal conversations.

5.1.22 GenderType

GenderType indicates the gender of the user.
5.1.22.1 Syntax
<simple[ype name="GenderType">

<resttriction base="NMTOKEN">
<enfmeration value="female"/>
<enplmeration value="male"/>
<enfimeration value="neuter"/>
<enfimeration value="unspecified"/>
</restriction>
</simpleType>
5.1.22.2 Semantics

Semantics o

f the GenderType:

Name

Definition

GenderTyp

3%

Describes the)gender of the user in terms of: female, male
neuter, unspécified. Neuter refers to neither male neither female
and unspécified refers to the gender, which is intentionally not
provided:

5.1.22.3 Example

<ud:Userl
<ud:

</ud:Use]

Profile xsi: typefwa: PersonProfileType">

bender>female< :Gender>

@)

rProfile>

5.1.23 EmgtionType

The Emoti
be describe

bnTypercan be used to represents user’s subjective notion and feeling. User’s emotion can
 including its changes over time. The emotion can be acquired by some direct input of|user

or inference

results from sensor data

5.1.23.1 Sy

ntax

<complexType name="EmotionType">
<sequence>
<element name="EmotionGroup" minOccurs="0" maxOccurs="unbounded">
<complexType>

<sequence>
<element name="PeriodOfOccurrence" type="ct:TimeType"/>
<element name="EmotionDescription" type="ud:EmotionDescriptionType"

maxOccurs="unbounded" />

</sequence>
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<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"/>
r*mmp'l exType
</element>
</sequence>
<attribute name="id" type="anyURI" use="required"/>
</complexType>
</element>
</sequence>
</cdmplexType>

<conplexType name="EmotionDescriptionType">
<4equence>
<element name="emotionName" type="token"/>
<element name="value" type="ct:normalizedRatioValueType"/>
sequence>

A

<gttribute name="triggeredBy" type="anyURIM/>

<gttribute name="aspect" type="token" usge="optional"/>
<gttribute name="detectedFrom" type="anyURI"/>

<gttribute name="reliability" type="ct):ZeroToOneRatioType" />

</cqmplexType>

5.1.23.2 Semantics

Semantics of the EmotionType:

Nam Definition

EmofjionType Describes user’s subjective notion and feeling. User’s emotion can{be
described including its changes over time. The emotion can be acquired
by some direct input of user or inference results from sensor data|

EmofjionGroup Describes an emotion with some related information. The emotion is
described by several EmotionDescription elements, each beipg
present with different values of reliability.

Perijod0fOccurrence Describes the starting and ending time of an emotion group using
absolute times. This ct - Ti meType denotes the abhsolute time at Which

an emotion group with some related information happened.

EmotionDescription Describes a specific emotional state.

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

DynamicEmotionVocabulary Describesan emotion vocabulary defined by the user.

DynamicEmotion 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
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Name Definition

referenced by the EmotionGroup.

emotionName Denotes the name of an emotion as the result of measuring a user's
emotional state. The value should match one of the name attribute value
of the DynamicEmotionVocabulary instance referenced by ref-id
attribute or the name of a term of a classification scheme referenced by
ref-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
normalizedRatioValueType.

(0=
triggeredpy Describes who and what caused this emotion. The emotion can be N\
triggered by various sources such as persons, animals and media..It may
reference a user description’s identifier for describing this inf; tion
in the case of triggered by persons or animals, etc. In the ca%gp media,
it may reference a resource identifier. (\Q

4
aspect Describes the specific occasion of the triggered emoﬁ'f}q, e.g. battery
duration of the Smartphone or speech of the spokésman.

user emotion is usually detected through n’s action and
appearances such as face, gesture, VOiCQ d, posture or EEG
(electroencephalography).

detectedFfom Describes the modality through which arw is detected. Specific

Vi

reliability Describes the degree of reliabili ({1 the result of measuring a user's
emotional state. The value of 'Qll bility" must be a floating point
number and cannot be lovgg&«han 0 or greater than 1.

5.1.23.3 Example

&
This examp|e describes an emotion detected fro.@"face", and this emotion “happiness” is triggered by
watching a media referenced at “http:/ /3d.k§\q)e.kr/cake.mp4", and its reliability is measured in ['0.5”
degree. Thi§ emotion lasts from 2015-06-04T18:13:51.0Z to one minute later. As shown in the example,
EmotionGrdup references DynamicEmationVocabulary’s id as a reference id, “my6”. And thefe is
another triggered emotion, “fear”,~described by static emotion vocabulary classification schieme,
“http://wwv.w3.org/TR/ emotion;@l: /xml#big6”.
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5.1.

.

24 ScheduleType . .

Sch¢duleType cacéz used for describing scheduled events thus giving to the user the opportunity of
properly organi@p c

5.1.24.1 Syué&

ific plans.

oor

maxOccurs="unbounded" />

</complexType>

<do xType name="ScheduleType">
quence>

<element name="ScheduleEvent" type="ud:ScheduleEventType"

</sequence>
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41


http://www.w3.org/TR/emotion-voc/xml#big6
http://3d.keti.re.kr/cake.mp4
https://iecnorm.com/api/?name=f02a13c01045ac6fab04588ea8fafaf5

ISO/IEC 21000-22:2016(E)

5.1.24.2 Se

mantics

Semantics of the ScheduleType:

Name Definition
ScheduleType ScheduleType describes a combination of scheduled events.
ScheduleEvent Describes a specific scheduled event.

5.1.25 ScheduleEventType

SchedulefventType describes a single schedule. Information about the users shared and the
possible requrrence cycles of time is included.
5.1.25.1 Syntax
<complekType name="ScheduleEventType">
<complexContent>
<extension base="ud:EventType">
<kequence>

<element name="SharedUser" type="mpeg7:UserldentifierType"

minOccursf"0" maxOccurs="unbounded"/>
<element name="Recurrencelnfo" type="ct:ExterddedTimeType" />
<element name="AlarmTime" type="ct:TimeType! minOccurs="0"/>
<element name="AlarmFormat" type="ct:0bjectType"/>
<fsequence>
<pttribute name="eventName" type="strirg"/>
<pttribute name="descriptionMethod" use="optional">
<simpleType>
<restriction base="string">
<enumeration value="byHuman"/>
<enumeration value="bySoftwareAgent"/>
<enumeration value="byindustrialProcess"/>
<enumeration value=lbyDevice"/>
<enumeration value="byOthers"/>
</restriction>
</simpleType>
<fattribute>
</ektension>
</complexContent>
</compléxType>
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5.1.25.2 Semantics

Semantics of the ScheduleEventType:

Name Definition

ScheduleEventType This data type describes a single schedule.

SharedUser Describes users which can share the given schedule description.

RecurrenceInfo Describes recurrence cycle of an event.

AlarmTime Beseribes-the-alarm-timeforscheduled-event—The-alarmwill-deliver to
user by the time appointed. '\@

AlafgmFormat Describes format of alarm such as visual object, audio obj e‘(l}gide D
object, text object, image object. A

Ever{tName Describes a name of the event. L v

desdriptionMethod Describes how the information related to the Qc\m)mle is acquired,. This
information can be explicitly inserted by th r and/or can be
inferred by an engine. This means that, i @p atter case, scheduld
descriptions may not really match usa{&ﬁeeds.

\V
5.1.25.3 Examples é)

5.1.26 ActivityType

This subclause describes the structure of ActivityType in which ActivityType is to provide a
description of user’s activity. In particular, mobility, destination and physical status of a user are
specified. The mobility is to provide a description of user’s movement. The destination is to provide a
description of the place where a user is going or being sent. The physical status is to provide a
description of user’s health conditions.
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5.1.26.1 Syntax

<complexType name="ActivityType">
<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>
<attribute name="activityTtem" type="string" nse="optional"
</complexType>

<complekType name="PhysicalStatusType">
<sequ¢nce>
<elegment name="HeartRate" minOccurs="0">
<cpmplexType>
<gimpleContent>
extension base="ct:valueByRatio">
<attribute name="measureTime" type="dateTime" use#"optional"/>
/extension>
<fsimpleContent>
</gomplexType>
</element>
<elgment name="RespiratoryRate" minOccurs="0¥>
<cpmplexType>
<gimpleContent>
extension base="ct:valueByRatio">
<attribute name="measureTime" type="dateTime" use="optional"/>
/extension>
<fsimpleContent>
</gomplexType>
</element>
<elgment name="BloodSugar!| minOccurs="0">
<cpmplexType>
<gimpleContent>
extension base=!ct:valueByRatio">
<attribute name="measureTime" type="dateTime" use="optional"/>
/extension>
<[simpleContent>
</tomplexType>
</elementX
<elgmentimame="BodyTemperature" minOccurs="0">
<cpmplexType>
<gimpleContent>
<extension base="ct:valueByRatio">
<attribute name="measureTime" type="dateTime" use="optional"/>

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

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

</sequence>

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

</complexType>

5.1.26.2 Semantics

Semantics of the ActivityType:

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 arespecified in
ISO/IEC 21000-7.

Desflination

Describes the destination of a user. The syntax and semantics of
DestinationType are specified in ISO/IEC 21000-7.

PhygicalStatus

Describes health conditions of a user.

actidvityItem

Describes the specific activity performed by a user (e.g. walking,
running, drinking, watching, etc.):

Semantics of the PhysicalStatusType:

Nam

Definition

PhydicalStatusType

This data typecdescribes information of user’s health conditions.

meadureTime

Describes-the time when the user’s physical status is examined.

HeafgtRate

Describes the heart rate of a user in beats per minute (bpm).

ResgiratoryRate

Describes the respiratory rate of a user in breaths per minute (BPM).

BlogdSugar

Describes the blood sugar of a user in millimoles per litre (mmol/[L).

BodyTemperature

Describes the body temperature of a user in degree Celsius (°C).

BlogqdPressure

Describes the blood pressure of a user.

Semantics of thé BloodPressureType:

Nam

Definition

BloqdRr¥essureType

This data type describes the blood pressure of a user.

Systolic Describes the systolic pressure of a user in millimeter of mercury
(mmHg).

Diastolic Describes the diastolic pressure of a user in millimeter of mercury
(mmHg).

measureTime Describes the time when the user’s physical status is examined.
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5.1.26.3 Examples

5.1.27 IntentionType @

The IntentionT describes the intention of the user with a multimedia object.

<complexType name="IntentionType">
<sequence>
<element name="IntentionObject" type="ct:0bjectType" minOccurs="0"/>
<element name="IntentionAction" type="mpeg7:termReferencelListType"
minOccurs="0"/>
</sequence>
</complexType>
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5.1.27.2 Semantics

Name Definition

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

IntentionObject Describes the object selected by the user for expressing a specific
intention.
IntentionAction Terms for the IntentionAction are specified by the

IntentionActionCS (urn:mpeg:
mpeg2l:UD:CS:IntentionActionCS:2016).

5.1.27.3 Examples

<u@l: Intention> (LV
7/
<fid:IntentionObject ObjectFormat="Visual"> QQ
<ct:0bjectID>ID155</ct:0bjectID> (l:\

<ct:0bjectName>MCDonald</ct:0ObjectName> Q/C)
<fud:IntentionObject> O\\
<tid:IntentionAction>Search</ud:Intention ‘t@on>

O

</u@l: Intention> <

5.1.28 LanguageType

The LLanguageType specifies the level of knowledge of a user in a language.
5.1.28.1 Syntax

Synthx of the LanguageType:

<gomplexType name="LanguageType">
<sequence>
<element name="Name" type="language"/>
<element name="CompetenceReference"
typg="ud:LanguageCompetenceReferenceType" minOccurs="0"/>
<element name="LanguageRegion" type="mpeg7:PlaceType" minOccurs="0["/>
<element, name="LanguageAccent" type="mpeg7:PlaceType" minOccurs="0["/>
</sequenee>
<attribute name="type">
<simpleType>
{restriction base="string">
<enumeration value="native"/>
<enumeration value="foreign"/>

</restriction>
</simpleType>
</attribute>
<attribute name="ReadingLevel" use="optional">
<simpleType>

<restriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/>
</restriction>
</simpleType>
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</attribute>
<attribute name="WritingLevel" use="optional">
<simpleType>
<restriction base="NMTOKEN">

value="advanced"/>
value="intermediate"/>

<enumeration
<enumeration

<enumeration value="novice"/>
</restriction>
</simpleType>
</attribute>
<attribute name=" Qpp:—*«l{i nglevel® pse="opit ional"
<sihpleType>
<trestriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/>
<frestriction>
</simpleType>
</attribute>
<attrlibute name="ListeningLevel" use="optional">
<sihpleType>
<restriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/>
<frestriction>
</simpleType>
</attkribute>
</complexType>
5.1.28.2 Semantics
Name Definition
LanguageType Describes the levelof knowledge of a user in a language.
Name Specifies the hame of the specific language used by a given user.
CompetencgéReferen . .
ce Describes:a competence of a given user.
LanguageRggion Specifies the geographical region referred to the given language (e.g. British
English, South Korean, etc.).
LanguageAgcent Specifies the specific accent of the given spoken language (e.g. italian, Jej, etc.).
Type — Specifies whether the specific language corresponds to the language that a
given user has grown up speaking from early childhood. If so, the “native” value
is adopted. Otherwise, the “foreign” value.
ReadingLevel 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 wide 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 information conveyed in simple, predictable, loosely
connected texts. The user is able to understand messages found in highly
familiar, everyday contexts.
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Name

Definition

— Novice:

The user can get a limited amount of information from highly predictable texts in
which the topic or context is very familiar. The user is best able to understand a

text when they are able to anticipate the information in the text.

Writ

ingLevel

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

The user is able to produce most kinds of formal and informal correspondence,

in-depth summaries, reports, and research papers on a variety of social,

academic, and proiessional topics. The User can demonstrate a high degree
control of grammar and syntax, of both general and specialized /professiong
vocabulary.

— Intermediate:

The user is able to meet practical writing needs, such as simple méssages an
letters, requests for information, and notes. He uses basic vocabulary and
structures to express meaning that is comprehensible tojthose accustomed
writing of non-natives.

— Novice

The user can produce simple sentences with limited vocabulary. The user c3
provide limited information on simple forms.and documents. The user can
reproduce practiced material to convey the'most simple messages.

—

o the

Spes

kingLevel

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

The user is able to communicate with accuracy and fluency on a variety of t
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 usercan communicate short messages on everyday topics that affect th
directlyythrough the use of isolated words and phrases.

pics

em

List

eningLevel

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

The user is able to understand speech in a standard dialect on a wide range
familiar and less familiar topics. The user can follow linguistically complex
extended conversation such as that found in academic and professional sett
lectures, speeches and reports.

— Intermediate:

rotand 1o ot o ooy longth

Ings,

Thao rean anda n n din cinanla antan
e O St Car O T StarO T OT T a troTr COTv C y CO T ST P S Tt CTIiC OIS T

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 phrases from simple questions, statements,

and high-frequency commands. The user can understand key words, and

formulaic expressions that are highly contextualized and predictable, such as

those found in introductions and basic statements.
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5.1.28.3 Examples
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<Region>North Carolina</Region>

</ud:LanguageAccent>

</ud:

Language>

5.1.29 LanguageCompetenceReferenceType

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

<complefRTYpEe name="LanguageCOMpPELENCERELIETENCETYDE
<sequg¢nce>
<elgment name="CompetenceTestName" type="string"/>
<elément name="Competencelevel" type="ud:CompetencelLevelType"
maxOccursf"unbounded" />
</seqglience>

<attr
<attr

| bute name="CompetenceTestURI" type="anyURI" use="optional"/>
bute name="CompetenceTestDate" type="date" use="optiemal"/>

</compl¢xType>
5.1.29.2 Semantics
Name Definition
LanguageCpmpetenceRefere Describes the user’s competence ina specific language, verified by
nceType standardized tests.
CompetencgTestName Specifies the name of a given standardized test (e.g. TOEFL, [ELTS,
DALF).
Competencg¢Level Specifies the score oxthe level provided by a given competence test.
CompetencgTestURI Provides the URLI-of'the competence test. E.g .http://www.ets.org/toefl.
Competencg¢TestDate Provides the-date of the competence test taken by the user.
5.1.30 CompetenceLevelType
5.1.30.1 Syntax
<complekType name="CompetencelevelType">
<seque¢nce>
<chpice>
<glement~riame="FieldScore">
<complexType>
KsimpleContent>

<extension base="integer">

attribute name="maxscore"
</extension>
</simpleContent>
</complexType>
</element>

Type="1nteger" use=roptional"

<element name="FieldLevel" type="string"/>
</choice>
</sequence>
<attribute name="competenceField" type="string" use="optional"/>
</complexType>
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5.1.30.2 Semantics

Name Definition
CompetencelLevelType Provides the score or level of the competency test.
FieldScore 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 Qpnr‘iﬁ'pc, for a givpn ﬁ'p]d, the numeric scare or the level prnvi ed by

the competence test.

ComgetenceField Specifies the field evaluated by the competence test.

5.1.31 AccessibilityType

The PccessibilityType describes specific disabilities of a given user.
5.1.31.1 Syntax

<conplexType name="AccessibilityType">
<dequence>
<element name="AccessMode">
<simpleType>
<restriction base="string">
<enumeration value="auditory"/>
<enumeration value="textual"/>
<enumeration value="visual"/&
</restriction>
</simpleType>
</element>
<element name="SensorylImpaitments" type="ud:SensorylmpairmentType"
minQccurs="0"/>
</sequence>
</cqmplexType>

<conplexType name="SensorylmpairmentType">
<dequence>
<element name=YAuditoryImpairment" type="mpeg2l:AuditoryImpairmentType"
minQccurs="0" /&
<element)H)name="VisualImpairment" type="mpeg2l:VisualImpairmentType"
minQccurs="0"/>
</sequence>
</cqmplexType>

5.1.31.2 Semantics

Semantics of the AccessibilityType:

Name Definition

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

AccessMode Describes the user’s need to access digital resources in the form of
audio or video or text.

SensoryImpairments Describes the user’s sensory impairment in detail.
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Name Definition

AuditoryImpairment Describes the auditory impairment of the user. The syntax and
semantics of AuditoryImpairmentType are specified in
ISO/IEC 21000-7:2007.

VisualImpairment Describes the visual impairment of the user. The syntax and semantics
of VisualImpairmentType are specified in ISO/IEC 21000-7:2007.

5.1.31.3 Examples

This example describes an accessibility information of the user. The user needs “textural” access mode
because dof his/her auditory impairment. This auditory impairment is described in

the hearing|threshold shift to frequencies measured by hearing level in dB.

5.1.32 SociallnformationType

5.1.32.1 Syntax

<complexType name="SociallInformationType">
<sequence>
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<element name="ServiceID" type="sd:ServiceDescriptionType" minOccurs="0"/>
<element name="LoginID" type="ud:UserDescriptionType"/>
<element name="LoginPassword" >

<simpleType>

<restriction base="string">
<minLength value="8"/>
<maxLength value="512"/>

</restriction>
</simpleType>
</element>

minQccurs="0"/>

max@ccurs="unbounded" />

clement name="Nickname" type="Name" minQccurs="0"

<element name="GroupID" type="mpeg7:UserIdentifierType"
<element name="FriendUserID" type="mpeg7:UserldentifierType". minOc

<element name="PrivetInformationAccessID"

typg="mpeg7:UserldentifierType" minOccurs="0" maxOccurs="unbounded" />

</sequence>
</AcomplexType>

curs="0"

5.1.32.2 Semantics

Semantics of the SocialType:

Nam

Definition

SocjalInformationType

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

to a specific

SeryicelID

Describges the service used by the user.

LoginID

Describes the login id of the user.

LogjnPassword

Describes the password.

NicKname

Describes the nickname of the user if any.

GroypID

Describes the group which the user belongs to.

FrigndUserID

Describes the list of friends.

PrivfetInformationAccessID

Describes the list of other users who can access private in|
a given user.

formation of

5.1.33 ObjectSharingType

5.1.33.1 Syntax

<gomplexType name="ObjectSharingType">

<sequence>

<element name="ShareUserID" type="mpeg7:UserIdentifierType" minOccurs="0"

maxOccurs="unbounded" />

<element name="ObjectID" type="sd:ServiceObjectType" minOccurs="0"/>
<element name="Ownership" type="boolean" minOccurs="0"/>
<element name="ObjectAccessibility" type="ud:0bjectAccessibilityType"

minOccurs="0"/>
</sequence>
</complexType>
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55



https://iecnorm.com/api/?name=f02a13c01045ac6fab04588ea8fafaf5

ISO/IEC 21000-22:2016(E)

5.1.33.2 Semantics

Semantics of the ObjectSharingType:

Name Definition

ObjectSharingType Describes the object to be shared.

ShareUserID Describes the users that shares the object.

ObjectID Describes the ID of the object.

Ownership Deseribes-the-ownership-ofthe-ebject

ObjectAccessibility Describes the way object is accessible. '\\O

5.1.33.3 Examples

This example indicates use of ObjectSharingType.

5.1.34 ObjectAccessibilityType .

5.1.34.1 Syptax @)

@)

<simpleType nam —@jectAccessibilityType'v
<res rict'@ base="string">

<emu @ation value="Private"/>

<elhrtuferation—vatge
<enumeration value="Public"/>
</restriction>

</simpleType>
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5.1.34.2 Semantics

Semantics of the ObjectAccessibilityType:

Name Definition

ObjectAccessibilityType Describes the Accessibility of object to be shared
5.1.34.3 Examples

This example indicates use of ObjectAccessibilityType.

[<udfObyectAccessibilitysPrivatel/ud: ObJeCtACCES51D1 11ty =

6 (ontextdescription
This|clause specifies Context Description (CD). This technology is available as presénted in Annex A and
the dlassification schemes are detailed in Annex B.

6.1 Context description tools

6.1.1 ContextDescriptionType data type

This| subclause describes a structure of ContextDéscriptionType data [type. The
ConftextDescriptionType contains several elements,~such as ValidTimeDuration, Season,
DevjiceCharacteristics, NetworkInfo, Location, Weather] and
Othe¢rEnvironmentalInfo each of which is useddordescribing user’s environmental information.

6.1.1.1 Syntax

<g¢lement name="CD" type="cd:CentextDescriptionType"/>
<gomplexType name="BaseContextType" abstract="true">
<attribute name="InfoSeurce" type="anyURI"/>
<fcomplexType>

<gomplexType name=!ContextDescriptionType">

<sequence>
<eleément name="ClassificationSch¢meAlias"
typg="ct:ClassificationSchemeAliasType" minO¢curs="0"

maxPccurs=¥unbounded" />

<element name="ContextIdentification"
type=recd:ContextIdentificationType" minOccurs="0"/>

eloment name="VYali1dTimeDuratiaon" f}rpo—"r*‘i‘:':"imeType"

minOccurs="0"/>

<element name="Season" type="mpeg7:termReferenceType"
minOccurs="0"/>

<element name="DeviceCharacteristics"
type="cd:DeviceCharacteristicsType" minOccurs="0" maxOccurs="unbounded" />

<element name="NetworkInfo" type="cd:NetworkInfoType" minOccurs="0"
maxOccurs="unbounded" />

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

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

<element name="0therContextInfo" type="anyType" minOccurs="0"
maxOccurs="unbounded" />

</sequence>
<attributeGroup ref="ct:commonAttributes"/>

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

6.1.1.2 Senjantics

Semantics of the ContextDescriptionType:

Name Definition

CD This data element is the root element of the Context Deschiption.

ContextDefcriptionType This data type contains static and dynamic informationf about the user
context.

ClassificgtionSchemeAlia Specifies analias fora ClassificationScheme to be referenced
5 within the UserDescriptionType byaSimplified URI

ValidTimepuration Describes valid time duration for context description. The syntax and
semantics of PeriodOfTimeTyp&are specified in Common Type (4.0
General Description).

Season Describes current seasondnformation according to the region. Terms
for the Season are specified by the CS Season (urn:mpeg:
mpeg2l:UD:CS:SeasonCS:2016).

DeviceCharacteristics Describes generalb characteristics of the terminal.
NetworkInfo Describes network related information.
Location Describes-eurrent location when a service is requested. The syntax and

semantics of PlaceType are specified in ISO/IEC 15938-5.

Weather Describes current weather when a service is requested.

OtherEnvifronmentalInfo Describes environmental information of noise or illumination
characteristics around user.

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

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

OtherContextInfo A placeholder for other context - related information outside the
standard namespace.
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6.1.1.3 Examples

This example shows ContextDescriptionType data type.

6.1.2 Conte “' entificationType

This sg)ﬁduse describes a structure of ContextIdentificationType by specifying/identifying the
ID of context and the session.

6.1.2.1 Syntax

<complexType name="ContextIdentificationType">
<sequence>
<element name="Instanceldentifier" type="mpeg7:UniquelDType"/>
<element name="sessionID" type="ID"/>

</sequence>

</complexType>
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6.1.2.2 Semantics

Semantics o

fthe ContextIdentificationType:

Name

Definition

ContextIdentification

Complex type describing the context ID and its session.

Instanceldentifier

An element describing the ID of the Context.

sessionID

An element describing the session ID used by the Context.

6.1.2.3 Examples

This examp

e shows ContextIdentificationType data type.

<cd:Contg

<cd:Inst{
tifier>

<cd:ses

</cd:Conf

bxtIdentification>

inceldentifier>>http://example.com/user/john. doe</c@nstancelc
N

o)
O
Y

5sionID>ID 1</cd:sessionID>

fextIdentification>

len

6.1.3 Devid

This su
DeviceCh{
The static in
dynamic inf]
available de

6.1.3.1 Syn

eCharacteristicsType

bclause describes the structure of DeviceCharacteristicsT
hracteristicsType is used to describe the static and dynamic information of the de
formation includes the device type, the devicesmaker, the network service provider, etc
prmation includes the battery level, the available memory size, the CPU utilization leve
vice’s network unit, and the device locatien:

[aX

ype.
vice.

The
, the

<comple
<comp
<ex

<

type="mpe

type="mpe
maxOccurs

type="mpe

kKType name="DeviceCharact@risticsType">

| exContent>

Ffension base="cd:BaseContextType">

Eequence>

<element name="BeviceCapability"

j21:TerminalCapabilityBaseType" minOccurs="0" maxOccurs="unbounded"/
<element name="SensorDeviceCapabilityList"

jVcidl : SenserDeviceCapabilityListType" minOccurs="0"

="unbounded" />

<elemeént name="NetworkInterfaceUnit"

21 :NetworkCapabilityType" minOccurs="0" maxOccurs="unbounded" />
<¢€lement name="DeviceLocation" type="ct:LocationType" minOccurs="0"

<

ng'l]@ﬂ(‘@

<attribute
<attribute
<attribute
<attribute
<attribute

</extension>

name="deviceID" type="ID" use="required"/>
name="availablity" type="boolean" default="true"/>
name="inUse" type="boolean" default="false"/>
name="operatingSystem" type="string"/>
name="version" type="string"/>

</complexContent>
</complexType>
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Semantics of the DeviceCharacteristicsType:

Name

Definition

DeviceCharacteristicsTyp
e

This data type describes general characteristics of the terminal.

DeviceCapability

Describes the capabilities of the terminal in terms of input-output
capabilities and device properties. The syntax and semantics of
TerminalCapabilityBaseType are specified in ISO/IEC 21000-7.

SendorDeviceCapabilityLi
st

NO

Describes the sensor capability of built-in device. Q
(4

NetWorkInterfaceUnit

TV
Describes device's network unit. The syntax and semqaf}s’ of
NetworkCapabilityTypearespedﬂedinlSO/Qﬁ? 000-7.

DeviceLocation

Describes the location of the device. '\Q

devicelD

Specifies the unique device identifier. C (1/

3

Availlability

Specifies availability of device. N\

inUge

\)
Specifies whether device is curre@&-}n use.
L'

opedatingSystem

Describes the operating syste[&u}ed by the device.

Verdion

Describes the version of the operating system/device.

6.1.3.3 Examples

v

N

This|example describes terminal's display res@l‘}ion that 720 x 480 using mpeg-21:DisglaysType.
Also] this description indicates that the maﬁmum capacity of 384 kbps and a minimum|guaranteed

bandwidth of 32 kbps.
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6.1.4 NetworkinfoType C)‘L
This subclayise describes structure of NetworkInfo element. NetworS&)Type describes the gtatic
and dynami‘t information of the available network around user. %
6.1.4.1 Synfax ‘\\
(
<complekType name="NetworkInfoType"> <)‘
<complexContent> <2
<exfension base="cd: BaseContextType">g$}
<pequence>
<element name="NetworkCapabili type="mpeg2l :NetworkCapabilityTypg"/>
<element name="NetworkCondi n" type="mpeg2l:NetworkConditionType" [>
<[sequence>
<attribute name—"networkﬂ%i%ype—"ID"/>

<

httribute na

me="InUse" e="boolean"/>
&

</ektension> \\Q
</complexContent> (b
</complexType> §§’.
6.1.4.2 Senjantics O

O

Semantics of the NetworkInfoType:
N
Name :O Definition
A
NetworkIn Eo@é This data type describes static and dynamic information of network
\ around user.
NetworkCapability Describes static information of network around user. The syntax and
semantics of NetworkCapabilityType are specified in
ISO/IEC 21000-7.
NetworkCondition Describes dynamic information for network around user. The syntax
and semantics of NetworkConditionType are specified in
ISO/IEC 21000-7.
networkID Specifies the unique network identifier.
InUse Specifies whether device is currently in use.
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6.1.4.3 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
achieved was 256 kbps and the average over that time was 80 kbps.

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

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

<cd:NetworkCondition xsi:type="mpeg2l:NetworkConditionType"
durgtion="PT330N1000F">

<mpeg2l:AvailableBandwidth average="80000" maximum="2560 9_{(/6'>‘>

<mpeg2l:Delay packetTwoWay="330" delayVariation="66"/> ('1/

QQfL
S

</c@:NetworkInfo> rL

<mpeg2l:Error packetLossRate="0.05"/>

<fcd:NetworkCondition>

6.1.3 WeatherType

This| subclause describes a structure of weather element.\WeatherType include Tenperature,
Preg¢ipitation,windand Humidity elements.

6.1.3.1 Syntax

<gomplexType name="WeatherType">
<complexContent>
<extension base="cd:BaseContextType">
<sequence>
<element name="Temperature" type="mpegVsiv:TemperatureSensorType"
minGccurs="0"/>
<element name=Y'Precipitation”" minOccurs="0">
<complexType>
<attribute name="value" type="float"/>
<atgxibute name="valueUnit" type="mpegVct:unitType"/>
<gttribute name="duration" type="integer"/>
Kattribute name="durationUnit" type="mpegVct:unitType"/>
<attribute name="formation">
<simpleType>
<restriction base="string">
<enumeration value="Raindrops"/>
<enumeration value="TIce pellets"/>
<enumeration value="Hail"/>
<enumeration value="Snowflakes"/>
</restriction>
</simpleType>
</attribute>
</complexType>
</element>
<element name="Wind" minOccurs="0">
<complexType>
<complexContent>
<extension base="mpegVsiv:VelocitySensorType">
<attribute name="direction" type="mpeg7:termReferenceType"/>
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</extension>
</complexContent>
</complexType>
</element>
<element name="Humidity" type="mpegVsiv:HumiditySensorType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

6.1.5.2 Senfantics

Semantics of the WeatherType:

Name Definition
WeatherType This data type represents weather state.
Temperatufe Describes the temperature. The syntax and semantics of

TemperatureSensorType are specified in ISO/IEC 23005-5.

Precipitafion 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 @init 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 is used, as a reference to a classification scheme term provided by
UnitTypeCS defined in ISOAEC 23005-6:2016, A.2.1 using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003,7.6.

Duration Specifies the time period up to the time of measuring the precipitation in the
default unit of houror in the unit specified by durationUnit attribute.

durationUpit Specifies the unit of the duration, if a unit other than the default unit is
used, as a(feference to a classification scheme term provided by
UnitTypeCsS defined in ISO/IEC 23005-6:2016, A.2.1 using the
mpegAttermReferenceType defined in ISO/IEC 15938-5:2003, 7.6.

Formation Specifies the formation of the precipitation.

Wind Describes the strength and the direction of the wind. The syntax and
semantics of VelocitySensorType are specified in ISO/IEC 23005-5.

Directiof Specifies the direction of the wind coming from, as a reference to a
classification scheme term provided by WindDirectionTypeCS defined in

B8 Using the mpeg / : termRetrerencelype delfined in
ISO/IEC 15938-5:2003, 7.6.

Humidity Describes the humidity. The syntax and semantics of
HumiditySensorType are specified in ISO/IEC 23005-5.
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6.1.5.3 Examples

This example indicates a snowing 10 centimeters per hour.

<cd:Weather>

<cd:Precipitation value="10.0" valueUnit="centimeter” duration="1"
formation="Snowflakes"/>

</cd:Weather>

6.1.6 OtherEnvironmentallnfo

This subclause describes structure of OtherEnvironmentalIn£d element.
Othe¢rEnvironmentalInfoType includes AudioEnvironment and
IllyminationCharacteristicsics elements.

6.1.6.1 Syntax

<conplexType name="OtherEnvironmentalInfoType">
<gomplexContent>
<extension base="cd:BaseContextType">
<sequence>
<element name="AudioEnvironment" type="cd+*AudioEnvironmentType"
minQdccurs="0"/>
<element name="IlluminationCharacteri#stics"
typg="mpeg2l:I1lluminationCharacteristicsType"" ' minOccurs="0"/>
</sequence>
</extension>
<JAcomplexContent>
</cqmplexType>

6.1.6.2 Semantics

Semantics of the OtherEnvironmentalInfoType:

Nam Definition

OthgrEnvironmentalInfoTy Describes environmental characteristics that affect the consumptjon of

pe audio-visual contents.

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

IllyminatdonCharacterist Describes the overall illumination characteristics of the natural
ics environment. The syntax and semantics of
IlluminationCharacteristicsType are specified in
ISO/IEC 21000-7.

6.1.7 AudioEnvironmentType

This subclause describes structure of AudioEnvironment element. AudioEnvironmentType
includes RecordingEnvironment and ListeningEnvironment elements.

6.1.7.1 Syntax

<complexType name="AudioEnvironmentType">
<sequence>
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<element name="RecordingEnvironment" type="cd:RecordingEnvironmentType"
minOccurs="0"/>
<element name="ListeningEnvironment" type="mpeg2l:AudioEnvironmentType"
minOccurs="0"/>
</sequence>
</complexType>

6.1.7.2 Semantics

Semantics of the AudioEnvironmentType:

Name Definition

Recordingknvironment Describes the Recording audio environment of a particular User. The
RecordingEnvironment contains HowlingLevel and
NumberOfMic element.

Listeningknvironment Describes the Listening audio environment of a particular User. The
syntax and semantics of AudioEnvironmentType arespecified in
ISO/IEC 21000-7.

6.1.8 RecorffdingEnvironmentType

This subclalise describes structure of RecordingEnvironment element. RecordingEnvironn
wlingLevel and NumberOfMic elements.

includes Ho
6.1.8.1 Syn

[aX

ent

<complexT
<sequen
<elem
<elem
</seque
</complex

Ce>

hce>
[ype>

/pe name="RecordingEnvironmentType">

bnt name="HowlingLevel" type="fled&t" minOccurs="0"/>
bnt name="NumberOfMic" type="nonNegativelInteger" minOccurs="0"/>

6.1.8.2 Sem

Semantics o

antics

f the RecordingEnvitonmentType:

Name Definition

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

NumberOfMjfc The integer parameter indicates the number of the microphone.

6.1.8.3 Examples

This example indicates an environment with one microphone and howling (3.4).

<cd:RecordingEnvironment>

<cd:HowlingLevel>3.4</cd:HowlingLevel>

<cd:NumberOfMic>1</cd:NumberOfMic>

</cd:RecordingEnvironment>
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7 Service Description

This clause specifies the syntax and semantics of Service Description (SD) tools. This technology is
available as presented in Annex A and the classification schemes are detailed in Annex B.

7.1 Service description tools

7.1.1 ServiceDescriptionType

This subclause describes a structure of ServiceDescriptionType data type. The
ServiceDescriptionType contains several elements, such as ServiceGeneralInformation,
ServiceTargetInformation, ServicelInterfaces, IntermalServices, Priority,
IsS¢rviceAvailable and ServiceObjectsInformation each of which is used*for describing
service’s information.

7.1.1.1 Syntax

<elgment name="SD" type="sd:ServiceDescriptionType"/>
<gomplexType name="ServiceDescriptionType">
<sequence>
<element name="ClassificationSchemeAlias"
typg="ct:ClassificationSchemeAliasType" minOccurs="0" maxOccurs="unbounded"/>
<element name="ServiceID" type="mpeg7:UniquelDType"/>
<element name="ServiceGenerallInformation"
typg="sd:ServiceGeneralInformationType" />
<element name="ServiceTargetInformation"
typg="sd:ServiceTargetInformationType"¢/>
<element name="Servicelnterfaces" type="sd:ServicelnterfacesType"
minQccurs="0"/>
<element name="IntermalServices" type="sd:IntermalServicesType"
minQccurs="0"/>
<element name="Priority! type="ct:ZeroToOnehundredOrdinalType"
minQccurs="0"/>
<element name="IsServiceAvailable" type="boolean"/>
<element name="SenviceObjectsInformation”" type="sd:ServiceObjectType"
minQccurs="0"/>
</sequence>
</complexType>

7.1.1.2 Semanties

Name Definition
SD Speeifies-therootelementofthe-Service Deseription:
ServiceDescriptionType Specifies the syntax of the root element containing information

about a specific service.

ClassificationSchemeAlias The Classification scheme alias information.

ServicelD Describes the unique ID of the service.

ServiceGeneralInformation Describes general information about a given service.
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Name

Definition

ServiceTargetInformation Describes a user’s preferred service.

Servicelnterfaces Describes interfaces used for exchanging information among the

services and/or recommendation engine and/or application

IntermalServices Describes a specific intermal service.

Priority Specifies-the priority level associated to-a-given service

IsServic¢Available Specifies availability of the service.

ServiceOpjectsInformation Describes the information of objects provided by a service.
7.1.2 ServigeGenerallnformationType

This subclayse specifies general information of the service.

7.1.2.1 Syntax
<complekType name="ServiceGeneralInformationType">
<sequ¢nce>
<elgment name="ServiceName" type="Name"/>
<elgment name="ServiceProviderName" types'"Name"/>
<elgment name="Description" type="strintg" minOccurs="0"/>
<elgment name="ServiceURI" type="anyURI" minOccurs="0"/>
<ele¢ment name="ServiceCategory" type="mpeg7:termReferencelListType"
minOccursf"0" />
<elgment name="SupportedFormat{™ type="mpeg7:MedialnformationType"
minOccursf"0" />
</seqlience>
</complexType>
7.1.2.2 Senlantics

Semantics o

f the ServiceGeneralInformationType:

Name Definition
ServiceGepherailInformatio - . . . .
Specifies a general information about a given service
nType
ServiceName Specities the name of the provided service.
ServiceProviderName Specifies the name of the service provider.
Description Specifies a generic description of the given provided service.
ServiceURI Specifies the URI by which the given service can be accessed.
ServiceCategory Terms for the ServiceCategory are specified by the
ServiceCategoryCS (urn:mpeg:
mpeg2l:UD:CS:ServiceCategoryCS:2016).
SupportedFormat Specifies specific media formats available in a service.
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7.1.2.3 Example

7.1.3 ServiceTargetInformation]:gpe

This| subclause specifies Si& target information type of the service. Service target information
consjsts of 3 _Cemponents: PreferredUserDescriptionInformatifon and
PreferredContext criptionInformation. Each element describes the policy gnd strategy
for a|specific servicec)o

7.1.3.1 Syntax @

<domple pe name="ServiceTargetInformationType">

<CﬂE% e maxOccurs="unbounded">

{gse ement name="PreferredUserDescriptionInformation"
g .

t Il . F m i 2 o
yp U o T T DT O CT T CTTUITTVIOT TTTITOC T TS

nAon U/
\v)

ya) L1 1 <l
mMaAaTCTTOLr O oIrooTairacce 7

<element name="PreferredContextDescriptionInformation"
type="cd:ContextDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
<element name="ServiceTargetModel" type="sd:ServiceTargetModelType"
minOccurs="0" maxOccurs="unbounded"/>
</choice>
</complexType>
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7.1.3.2 Semantics

Semantics of the ServiceTargetInformationType:

Name Definition

ServiceTargetInformation
Type

Specifies information about preferred user and context for a service.

PreferredUserDescription

Information Specifies the description of preferred user for the service.

Preferredfomtextbescript
ionInformgtion

Specifies the description of preferred context of usage for the service. @
N

ServiceTafpgetModel Specifies the informational role of user segmentation.

7.1.3.3 Example

/

Q>
fvo

-

7.1.4 ServigeTargetModelType X\

service proyider and sepecifies voc ries for describing specific sets of a service type.

S
This subclapise describes a specifi%@bion—model to specify types about targeted user groups |by a

7.1.4.1 Syntax .
N
<complexType name="Se€§f€eTargetModelType">
<sequeng¢e> o
<elem¢nt na erviceTargetTree" minOccurs="0" maxOccurs="unbounded">
<copplex >

<ke e>
<%$ement name="Node" type="sd:NodeType" minOccurs="0"/>

<—;§qu e
</complexType>
</element>
<element name="ServiceTargetSet" type="sd:VocabularySetType">
<unique name="userType-vocabulary">
<selector xpath="sd:vocabulary"/>
<field xpath="@name"/>
</unique>
</element>
</sequence>
</complexType>

70 © ISO/IEC 2016

- All rights reserved



https://iecnorm.com/api/?name=f02a13c01045ac6fab04588ea8fafaf5

ISO/IEC 21000-22:2016(E)

<complexType

<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"/>
<attribute name="serviceTargetType" type="token" use="optional"/>
</complexType>

name="NodeType">

7.1.4

.2 Semantics

O
N
P

Semantics of the ServiceTargetModelType: q('l/
/¢

Name¢ Definition Q

SeryiceTargetModelType Describes decision-model for user typ?ﬁi%)ut target user groups
and specifies vocabulary set for user types.

\ >y

SeryiceTargetTree Specifies a decision tree model e\«ziated to a specific target user
group. ,-O

Nodsg Describes root node in %}Qon tree that includes one qugstion
and associated child ryd )

ServyiceTargetSet Specifies a set of u pe vocabularies which describes the farget
user groups segn ted by a service provider.

\\

NodgType Describes ea@ode in a decision tree. The NodeType contdins
QuestatgrhildNodeebnwnmandnodelnanswenand
serv%?s argetType attributes.

™)

Quegdtion D@es question for child node selection.
~

ChildNode (Describes a Child Node of this node with NodeType to generate a

Ar\.js‘ decision tree.

noddq

T >

Specifies the unique Node identifier.

answ

-

oo

Specifies an answer, quantifying the condition for this node
selected, to the question of parent node.

Sery

iceTargetT fge’
&
O

Vi

Specifies the targeted user group of a service, when this nodg i

selected as a result of decision tree navigation, by referencin
vocabulary of user type (target user group) in
ServiceTargetSet.

7.1.4

mple
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7.1.5 VocabhularySetType N\
N

This subclayse specifies a vocabulary set for descri@arget user groups.

7.1.5.1 Syntax \$\
2

<complekType name="VocabularySet6ype">
<sequ¢nce> \{‘\
<elgment name="vocabul maxOccurs="unbounded">
<tomplexType> C)
<attribute namez'"name" type="NMTOKEN" use="required"/>
<fcomplexType> O@
</element> C)

</seqgpence> ;.
<attrlibute na@~ id" type="ID" use="required"/>

</compl axTyp%)
7.1.5.2 Sem

%S

Semantics of the vocabularysetType:

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.

7.1.6 ServicelnterfacesType

It specifies the service interfaces.
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7.1.6.1 Syntax

<complexType name="ServicelInterfacesType">
<sequence>
<element name="Servicelnterface" type="sd:ServicelnterfaceType"
maxOccurs="unbounded" />
</sequence>
</complexType>

7.1.6.2 Semantics

Semantics of the ServiceInterfaceType:

Nam Definition
ServyicelInterfacesType Type for the service interfaces supported by the service.
ServyicelInterface Describes each service interface.

7.1.7 ServicelnterfaceType

It specifies general information about a service interface.
7.1.7.1 Syntax

<conplexType name="ServicelnterfaceType">
<sequence>
<element name="ServicelnterfaceInformationURI" type="anyURI"/>|
<element name="Description" type="string" minOccurs="0"/>
<element name="RequiredInputData" type="sd:RequiredInputDataTyjpe"
minGccurs="0"/>
</sequence>
/complexType>

7.1.7.2 Semantics

Semantics of the ServiceInterfaceType:

Nam Definition

ServyicelInterfaceType Describes a given service interface from service provider such as
Servicelnterfacelnformation URI, generic description of service and
extra input data.

ServyiceInterdfdaceInformat Specifies the URI where the information about a specific service

ionyRI interface is located.

Des¢ription Specifies a generic description about a service interface.

RequiredInputData Specifies the input data requested for the access/utilization of a
service.

7.1.7.3 Example

<sd:Servicelnterface>

<sd:Servicelnterface href="urn:mpeg:
mpeg2l:UD:CS:servicelnterfaceTypeCS:2016:301">

<mpeg7:Name>Test Service Interface</mpeg7:Name>

</sd:ServicelInterface>
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7.1.8 Requ

It specifies input data needed for accessing and using a service.

7.1.8.1 Syn

[aX

redInputDataType 9/
S

(1/
<&

<complexT
<choi

<
maxOccurs
<elem

/pe name="RequiredInputDataType">
fe maxOccurs="unbounded"> Qb
blement name="ReguiredUDInfo" type="sd:xPat
="unbounded" />

bnt name="RequiredCDInfo" type="sd:xPa e" minOccurs="0"

Z
o

pe" minOccurs="0"

maxOccursf"unbounded" /> </choice> N\
</complex[ype> ‘\0\
<simpleType name="xPathType"> <

<restriftion base="token"/> §S>
</simpleType> Q%é
7.1.8.2 Senlantics K\

O

Semantics of the RequiredInputDatalype:

AN
N
. Gé}?nition

Name

RequiredIhputDataType @ Type for required input data for service utilization, including
CompactUD, CompactCDand AdditionalInputData.

RequiredUpInfo @ Optional XPath expression which specifies the node of the metadata

Q~ fragment related to required user description by the service being
:S:) addressed.
. gap . . . .
RequiredC DI% Optional XPath expression which specifies the node of the metadata
A\ fragment related to required context description by the service

being addressed.
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7.1.8.3 Example

7.1.9 IntermalServicesType Q\
It specifies a lists of intermal services provided by the service. q/‘l,
7.1.9.1 Syntax QQ’
NN
<gomplexType name="IntermalServicesType"> (1,\

<sequence> C)
<element name="IntermalService" type="sd:Inter@ServiceType"
maxQccurs="unbounded" />

</sequence> \%

<[AcomplexType> (‘\\

7.1.9.2 Semantics <<
QO

Semantics of the IntermalServicesType: k\§\

Name Definition \}\(}\Q
IntdrmalServicesType Specifies ﬁ&kts of intermal services provided by the service.
IntdrmalService Spec1f1&‘an intermal service provided by the service.
\Y
7.1.9.3 Example b

X
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7.1.10 Int

It specifies §

rmalServiceType

n intermal service provided by the service.

7.1.10.1 Syptax ({/C)
N\
<complekType name="IntermalServiceType"> %U
<choige> \
<el¢ment name="Service" type="sd:ServiceDescriptionType"/>
<elgment name="ServiceRef"> Q

O

<tomplexType>
<attribute name="referenceServiceID\\type="anyURI"/>
<fcomplexType> 0
</element> %]
</chojce> \.s(\
<attrlibute name="servicePriority"'d§pe="ct :ZeroToOnehundredOrdinalType"
use="optipnal" default="50"/> K\
</complexType> Q

7.1.10.2 Semantics

oF
¥

Semantics of the IntermalSer«i,ceType:

Name (.O Definition
IntermalS¢rvi ceTyp@@~ Specifies an intermal service provided by a the service.

2N
Service \O< Specifies the intermal services using ServiceDescriptionType.
ServiceRef P C): Specifies a reference to the intermal service already specified.
reference S%i celD Specifies the unique identifier of a service.
servicePriority Specifies the priority of an intermal service. Value ranges from 0 to 100

(default value is 50).

7.1.10.3 Example

76
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7.1.11 AudioDBType

«°
O

It specifies some audio related metadata.

7.1.11.1 Syntax s\&\
<cqmplexType name—"AudloDBType"&%—"true'v
<complexContent>
<restriction base—"dldl~§EatementType">
<sequence> xS)
<element name="6&dioDB">
<complexTy .
<sequengc

<e¥§ﬁeht name="Title" type="mpeg7:NameComponentType"
minGccurs="0"/>
(éklement name="Singer" type="mpeg7:PersonType" minOccursE"0"/>
‘ <element name="AuthorOfMusic" type="mpeg7:PersonTypel"
minQccurs="
<element name="KindOfMusic" type="ud:AudioMusicPreferencleType"
ming cct{?’O"/>

\\ <element name="KindOfFileformat" minOccurs="0">

stmptetyee
<union memberTypes="ud:LosslessAudioFormatType
ud:LossyAudioFormatType" />
</simpleType>

</element>

<element name="FirstLineOfMusic" type="mpeg7:NameComponentType"
minOccurs="0"/>

<element name="AccessHistoryOfUser"
type="mpeg7:UserActionHistoryType" minOccurs="0"/>

<element name="NetworkOfUser" type="cd:NetworkInfoType"
minOccurs="0"/>
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<element name="AudioPresentationPreferences"
type="ud:AudioPresentationPreferencesType" minOccurs="0"/>

</sequence>
</complexType>
</element>
</sequence>
</restriction>
</complexContent>
</complexType>
7.1.11.2 Semantics
e
o D
Name Definition ‘n,q,
Title Specifies the title of a given audio track stored on a generic f(iaﬂ}}ﬁse.
Singer Specifies the singer of a given audio track stored on a gealgb\c) database.
AuthorOfMpsic Specifies the music author of a given audio track @d on a generic
database.
N
KindOfMuslc Specifies the music genre of a given audi@x\%ﬁ stored on a generic
database.

. . . : . N .
KindOfFilg¢format Specifies the file format of a given lo@z or lossless audio track stored
on a generic database. Q
FirstLineQfMusic Specifies the first paragraph OWJS for lossless audio on the database.

AccessHisforyOfUser Describes the access hist \user access on the database.

NetworkOfpser Describes the netwosk@vironment of user on the database.
N

AudioPresg¢ntationPrefere Describes the audj&\)resentation preferences information.

nces “\\Q)

7.1.11.3 Example \O

An example|of metadata related toa ‘Eg\?dio clip represented using AudioDBType.

78
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7.1.12 AudioDBDescriptorType

An MPEG-21 DIDL Descriptor carrying metadata related to audio items.
7.1.12.1 Syntax

<complexType name="AudioDBDescriptorType">

<complexContent>

<extension base="didl:DescriptorType"/>
</complexContent>

</cqmplexType> .; IQ,
7.1.12.2 Semantics fl,
S
Nam Definition \Q
AudjoDBDescriptorType A complex type derived from MPEG-21 D@ b’escriptor carrying |nformation
about Lossless Audio items. o
7.1.12.3 Example O\‘
N
An ekample of usage of AudioDBDescriptorType. cs)\
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7.1.13 VideoDBType

This subclause describes structure of VideoDBType. VideoDBType includes TypeOfMovie,
RatingOfVvideo, FileformatOfVideo, FirstReleasedYear
elements and inherits by restriction from didl:StatementType.

7.1.13.1 Syntax

and OriginalLanguage

<complexType name="VideoDBType" mixed="true">

<complexContent>
<reptriction base="didl:StatementType">
<kequence>
<element name="VideoDB">
<complexType>
<sequence>
<element name="TypeOfMovie" minOccurs="0">
<complexType>
<complexContent>
<extension base="mpeg7:TermUseType">
<attribute name="preferenceValue"
type="mpe@7:preferenceValueType" use="optional" default="10"/>
</extension>
</complexContent>
</complexType>
</element>
<element name="RatingOfVideo! “type="nonNegativelnteger"
minOccursf"0" />
<element name="XSizeOfVideo" type="nonNegativeInteger"
minOccursf"0" />
<element name="YSizeQfVideo" type="nonNegativeInteger"
minOccursf"0" />
<element name="FirstReleaseYear" type="nonNegativelnteger"
minOccursf"0" />
<element nameés"OriginLanguage" type="ud:LanguageType"
minOccursf"0" />
</sequence>
</complexType>
</element>
<fsequence>
</re¢strictien>
</complexContent>
</complexType>
7.1.13.2 Semantics
Name Definition
TypeOfMovie Describes the type of video on the database.
RatingOfVvideo Describes the rating of video on the database.
XSizeOfVideo Describes the X-axis size of video on the database.
YSizeOfVideo Describes the Y-axis size of video on the database.

FirstReleasedYear

Describes the first released year of video on the database.

Originallanguage

Describes the original language of video on the database.

80
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7.1.13.3 Example

An example of metadata represented using VideoDBType.

7.1.14 VideoDBDescriptorType O\\
An MPEG-21 DIDL Descriptor carrying VideoDBStatemergs\(x) .
7.1.14.1 Syntax 4
O
\\\

<conplexType name="VideoDBDescriptor%gsgm>

<complexContent> ;(\

<extension base="didl:Desc@orType"/>
</complexContent> )
</JcomplexType> K\
xO
7.1.14.2 Semantics O
N
Q

Nam

Vidsg

K Definition
Q

oDBDescript@pe A complex type derived from MPEG-21 DIDL Descriptor carrying information

N> about Video items.
N

7.1.1

An €]

4.3 ExaéQk

Ka of usage of VideoDBDescriptorType.
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</OriginLanguage>
</VideoDB>
</didl:Statement>

</didl:Descriptor>

7.1.15 ServiceObjectType

This ServiceObjectType describes the objects offered to the user by the service provider (e.g.,
service object, database of multimedia).

7.1.15.1 Syntax

<complexType name="ServiceObjectType">
<choife maxOccurs="unbounded">
<elg¢ment name="ServiceObjectInformation" type="ct:0bjectTypel>
<gnnotation>
<documentation>Other items provided by the service</décumentation>
<fannotation>
</element>
<el¢ément name="DatabaseOfMultimedia">
<gnnotation>
<documentation>Digital Items provided by, K s€rvice</documentation>
<fannotation>
<tomplexType>
complexContent>
<extension base="didl:ItemType"
<sequence>
<element name="CreatidonInformation" type="mpeg7:CreationTyge"
minOccursf"0">
<annotation>
<documentation>Information about creation metadata of the
recommended digital item</documentation>
</annotatdén>
</element>
<elementename="AVSegment" minOccurs="0">
<compt+exType>
<Cholce>
<element name="MovingRegion"
type="mpeg7:MovingRegionType" />
<element name="Segment"
type="mpeg¢7: 2ddioVisual SegmentType" />
</choice>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>
</element>
</choice>
</complexType>

7.1.15.2 Semantics

Name Definition
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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 moving region or an audiovisual segment of the
d-dicital Head-in-caca tha

racoraraanda dam Tao o
TCCoOTMCTIOC O trgroar e T o o tosCaT Ca st

recommended Digital Item is an audiovisual object. '\('o

7.1.15.3 Example

includes, in this case, descriptions of a multimedia database composed of
one yideo item.

© ISO/IEC 2016 - All rights reserved
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U
The second fexample is for the ServiceObjectInformation using the chQ\@p.
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v

8 Recommendation description QQ

This| clause specifies the syntax and semantics of Recommendation(]ﬁ\escription (RD)| tools. This
techhology is available as presented in Annex A and the classiﬁcatio%ghemes are detailed in Annex B.

8.1 Recommendation description tools O\\
8.1.1 recommendationDescriptionType g\\%
O
This|subclause describes the root element and its cé@sponding complex type of an MPEG-21 UD
Recdmmendation Description. 1%
8.1.1.1 Syntax \§\

]
<glement name="RD" type="rd:rec SsgldationDescriptionType"/>
<domplexType name="recommend@igghDescriptionType">

<sequence> 4\

<element name="Classi{§}cation8chemeAlias"
typg="ct:ClassificationSc AliasType" minOccurs="0" maxOccurs="unbounded" />
<element name="Re’d§mendationID" type="mpeg7:UniqueIDType" />
<element name="CgapactUsageDescription"
typg="rd:compactUsa bescriptionType" minOccurs="0" maxOccurs="unbounded" />
<element n 'QueryDescription" type="rd:queryDescriptionType"
minQccurs="0" mdxQCtcurs="unbounded" />

<elemen{§o@me="ServiceUserType" type="string" minOccurs="0"

maxQccurs="" unded" />

<el nt name="ProcessChain" type="rd:ProcessChainType" minOccurs={"0"/>

isg ent name="RecommendationHistory" minOccurs="0">
Q/ complexType>

<qpqnpn ce>

<element name="RecommendationResult" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Recommendation"
type="rd:compactUsageDescriptionType"/>
<element name="Result" type="anyType">
<annotation>
<documentation>Any tangible result of the recommendation:
satisfaction, feedback</documentation>
</annotation>
</element>
</sequence>
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</complexType>
</element>
</sequence>
</complexType>

</element>
<element name="RecommendationInformation"
type="rd:RecommendationInformationType" minOccurs="0" maxOccurs="unbounded”/>
</sequence>
<attributeGroup ref="ct:commonAttributes"/>
<attribute name="provider" type="anyURI" use="optional"/>

</compl

oxTvne
~T

8.1.1.2 Sem

Semantics o

antics

f the recommendationDescriptionType:

Name Definition

RD The root element of Recommendation Description.

recommendationDescriptionType  The complex type of the root element of Recommendation
Description.

Classific@tionSchemeAlias Specifies an alias for a ClassificationScheme to be
referenced within the UserDegscriptionType by a
simplified URI.

RecommendationID The unique ID of the reCcempimendation.

CompactUsiageDescription A structure containing information about the recommended
items.

QueryDescfiption A structure ¢ontaining information about a recommended
query.

ServiceUs¢rType Indicates userType for a specific service. Only vocabulary
name defined in SD can be used for representations of the
userType (see 7.1.4). ServiceUserType can use only
vocabularies defined in ServiceTargetSet element in SD.

ProcessChain Process description that can be executed at the client side,
generated by the recommendation engine.

RecommendftionHistory A structure containing information about past
recommendations.

RecommendationRésult A structure containing the recommendation result.

Recommendatién A structure containing the past recommendations.

Result Any tangible result of the recommendation: satisfaction

feedback.

RecommendationInformation

A structure containing information about the recommendation
(metadata of the recommendation).

commonAttributes Common attributes of all top-level MPEG-UD descriptors.

Provider Information about the recommendation provider (e.g. which
recommendation engine).
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8.1.2 compactUsageDescriptionType

It specifies compact usage description representation composed of a sequence of clusterings, lists,
labelled sets or equivalence sets. These sets are used to organize the output of a recommendation
engine for enhanced usage by the receiving application.

8.1.2.1 Syntax

<complexType name="compactUsageDescriptionType">

<annotation>

<documentation>Main complex type for compact usage description
repjesentation. It may be composed of an infinite sequence of clusteringls, lists,
labdlled sets or equivalence sets.</documentation>
</annotation>
<sequence>
<element name="Clustering" type="rd:clusteringType" minOccurs="0"
max(Gccurs="unbounded" />
<element name="List" type="rd:orderedSetType" minOccuks="0"
max(Gccurs="unbounded" />
<element name="LabelledSet" type="rd:labelledSetType" minOccurs="0"
max(Gccurs="unbounded" />
<element name="EquivalenceSet" type="rd:equivdlenceSetType" minOccurs="0"
max(Gccurs="unbounded" />
<element name="SimpleResource" type="rd:RecommendableResourceType"
minQdccurs="0" maxOccurs="unbounded"/>
<element name="GenericSet" type="rd:généricSetType" minOccurs="0"
max(Gccurs="unbounded" />
</sequence>
</AcomplexType>

8.1.2.2 Semantics

Semantics of the compactUsageDesdriptionType:

Nam Definition

compgactUsageDescriptionT'Main complex type for compact usage description representation.|It
ype may be composed of an infinite sequence of clusterings, lists, labelled
sets or equivalence sets.

Clugqtering A structure describing a result of a clustering.

List A structure describing a ranked list, e.g. a result of an information
retrieval operation providing scores for each returned result.

LabglledSet A structure describing a labeled set (e.g. a result of a classification]).

Equiva¥enceSet A structure describing an equivalence set, i.e. a set in which elemédnts
are equivalent under a specified criterion.

SimpleResource A simple resource with no structure.

GenericSet A structure describing a generic set of recommended Resources.

8.1.2.3 Example

This example illustrates the structure of a CompactUsageDescription element in a case of a
recommendation engine which recommends a user 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 structure which
contains also the Rank information. Higher rank means higher recommendation. Both users (u2 and ul)
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are recommended as good users to be asked for friendship (e.g. through a social network) but u2 is
ranked higher than ul by the recommender engine.

8.1.3 Quer Dé/c ptionType

8.1.3.1 Syntax

<complexType name="queryDescriptionType">
<annotation>
<documentation>Main complex type for query description. It include a
service reference which is used to identify the service on which the query is to
be invoked.</documentation>
</annotation>
<sequence>
<element name="SearchServiceReference" type="sd:ServiceDescriptionType"/>
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<element name="Query" type="rd:queryClauseType"/>
</sequence>

</complexType>

8.1.3.2 Semantics

Semantics of the queryDescriptionType:

Name Definition

queryDescriptionType

Main complex type for query description. It includes a service

reference which isused to ir’]nnfify the service-gn-which the
query is to be invoked
SeaychServiceReference A description of the service to be invoked
Quedy This element contains a structured description-of the qyery
to be perfomed on the service defined in
SearchServiceReference.
8.1.4 ProcessChainType
The pricessChainType is a process description that can be executéd at the client side, generated by
the recommendation engine. The processes can for example'be an emergency call or [sending an
emergency sms.
8.1.4.1 Syntax
<gomplexType name="ProcessChainType">
<annotation>
<documentation>Process description that can be executed at the clijent side,
gengrated by the recommendation engirne. The processes can be an emergencly call or
sending an emergency sms</documentation>
</annotation>
<sequence>
<element name="ProcessChainCommand" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="ActionType" type="mpeg7:termReferenceType" />
<elemefit\'name="ActionTo" type="anyURI" />
<element name="ActionFrom" type="anyURI" />
<edement name="ActionMessage" type="mpeg7:TextualType" />
<element name="ActionObject" type="ud:ArtefactType"
max(dccurs="unbounded" />
</ sequence>
</complexType>
<Yelement>
</sequence>
</complexType>
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8.1.4.2 Semantics

Semantics o

fthe ProcessChainType:

Name

Definition

ProcessChainType

Specifies a process that can be executed, e.g. an emergency call or
sending an emergency sms.

ProcessChainCommand

Specifies the command to be executed.

ActionType 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.
ActionMesfage Specifies a message describing the action.
ActionObj¢ct Specifies an object/representation of the action.

8.1.5 RecoinmendationInformationType

Basic metad

ata about the recommendation itself.

8.1.5.1 Syntax
<complexType name="RecommendationInformationType">
<sequenge>
<elem¢nt name="RecommendationCategory" types)'"Vmpeg7:ControlledTermUseType'
minOccursf"0" />
<elem¢nt name="RecommendedObjectInformatien" type="ct:0bjectType"

minOccurs
<elem
minOccurs
</seque
</complex

="O"/>

Ent name="RecommendationPriority"* type="ct:ZeroToOnehundredRatioType"
="O"/>

hce>

[ype>

8.1.5.2 Sem

Semantics o

antics

f the recommendationInformationType:

Name Definition
RecommendftionInfOrmationType Describes the recommendation information.
Recommendgtioncategory 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.
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8.1.5.3 Examples
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<rd:RecommendationPriority>2</rd:RecommendationPriority>

</rd:RecommendationInformation>

8.1.6 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.

8.1.6.1 Syntax

<complekType name="RecommendableResourceType">
<annotation>
<dofumentation>This complex type models the recommendable object. .This g¢an
be a fragment of UD, CD or SD</documentation>
</annptation>
<choig¢e>
<ele¢ment name="UserDescriptionFragment" type="ud:UserDescriptionType">
<gnnotation>
<documentation>A fragment of User Description useful in the context [of
this Recommendation</documentation>
<fannotation>
<tomplexType>
<complexContent>
<extension base="ud:UserDescriptionType">
<sequence minOccurs="0">
<element ref="rd:Role"/>
</sequence>
</extension>
</complexContent>
<fcomplexType>
</element>
<el¢ment name="ContextDescriptionFragment"
type="cd:ContextDescriptionType!>
<gnnotation>
<documentation>A firagment of Context Description useful in the contgxt
of this R¢commendation</decumentation>
<fannotation>
<complexTypg>
<complexContent>
<extehsion 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>
8.1.4.2 Semantics
NO
Semantics of the recommendationDescriptionType: (19
nO
Name¢ Definition {\9/
RecqmmendableResourceType This complex type models the recom able object. This
can be a fragment of UD, CD or SD.n'\
UsepDescriptionFragment A fragment of User Descriptio @spfﬁl in the context of this
Recommendation. \\Q/
\
Role The role of this fragme@a)the context of this
recommendation. g\\
ConflextDescriptionFragment A fragment of C ekx% Description useful in the context pf
this Recomrpe’@a ion.
Role The role ‘gl's fragment in the context of this
recom dation.
. . . X
SeryiceDescriptionFragment A ent of Service Description useful in the context ¢f this
@commendation.
R\
Role A\ The role of this fragment in the context of this
*S) recommendation.
8.1.4.3 Examples \(\}‘
The following example illustrates the result of a "friendship recommender engine". The engine provides
the UserID oft wo use e first one is recommended for a friendship request, while the second is not
recommended. O

© ISO/IEC 2016 - All rights reserved 93



http://www.w3.org/2001/XMLSchema-instance
https://iecnorm.com/api/?name=f02a13c01045ac6fab04588ea8fafaf5

ISO/IEC 21000-22:2016(E)

8.1.7 Resource fl/
This is the generic recommendable resource. This can be a UD, SD or CD fragment:\Q
8.1.7.1 Syntax C)
\Q/
\\
<element pame="Resource" type="rd:RecommendableResouro@pe'B
<annotation>
<dofumentation>This is the generic recommenc@b?e resource. This can be 3
UD, SD or|CD fragment.</documentation> O
</annptation> \Q
</elemept> Q\§
8.1.7.2 Semjantics <
)
Semantics of Resource: X ®$
AN
g N
Name Definition QO
Resource Speci\fi&s}la‘fragment of UD or CD or SD.
—-
8.1.7.3 Exaple O
This examples illustrates the@ in which a recommended resource is a fragment of UD.

8.1.8 resourceUsageType

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.
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8.1.8.1 Syntax

<complexType name="resourceUsageType">

<annotation>
<documentation>This complex type models the usage of a generic reso

urce as a

combination of a Resource description and of information about other usages of

the

same resource by other users.</documentation>
</annotation>
<sequence>

<element ref="rd:Resource"/>

mind

<element name="UsageInformation" type="ud:UserDescriptionType" Q)
ccurs="0" maxOccurs="unbounded"/> cg\
<element ref="rd:Role" minOccurs="0"/> S

</sequence> (1/(]/.

<attribute name="resourceID" type="anyURI" use="required"<éf

</AcomplexType> (§)
<glement name="Role"> N
<complexType mixed="true"> (L
<attribute name="roleType" type="anyURI" use="re€g;2ed"/>
4/complexType> Q}
</Jelement> C)
>
8.1.8.2 Semantics ‘\\
(( O
Semantics of the resourceUsageType:
\<2<>
Nam Definition g\\§
resqurceUsageType This complex models the usage of a generic resource as a
combination’ef a Resource description and of information about dther
usages o{f,t& same resource by other users.
UsageInformation Info;\mé}lon about which user used the recommended resource.
N4
Rolg Q\h}role of the resource in the usage.
Y ad
N

resqurcelD C) The Id of the resource.
rolgqType ‘}\ . An URI specifying a role.
8.1.8.3 Example C)O
This|example illustrates a case in which a certain Resource (in this case a fragment of UD) hgs been used
by a pumber(of other users identified by the list of Usagelnformation elements.
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<ud:UserID>u200</ud:UserID>

</UsageInformation>

<UsageInformation>

<ud:UserID>u301</ud:UserID>

</UsageInformation>

<UsageInformation>

<ud:UserID>ul000</ud:UserID>

</Usagelfformation>

8.1.9 clust¢ringType

A recomme

hdation engine can provide results in clusters, i.e. in groups of mutually affine resources.

This abstra¢t complex type specifies the structure of all clustering results used/in-a recommendation
description by a recommendation engine.
8.1.9.1 Syntax
<complexType name="clusteringType" abstract="true">
<annotation>
<doctimentation>This is the abstract type fokx all clustering
structureg.</documentation>
</annptation>
<sequ¢nce>
<element name="ClusterStructure" type="rd:clusterStructureType"/>
<ele¢ment name="ClusteringParametens" type="anyType">
<annotation>
documentation>Thisl element carries information specific to each
particulat clustering technique.</idocumentation>
</apnotation>
</elgment>
</seqlience>
<attrlibute name="clusteringLabel" type="anyURI" use="required">
<annptation>
<dofumentation>ThHis label identifies the clustering algorithm that prodyced
this clustering.</documentation>
</anphotations
</attribute>
<attrlibute) name="proximityFunction" type="anyURI" use="optional">
<anpotation>

<documentation>This attribute identifies the proximity function adopted

inside the clustering algorithm when this can be parametrised.
clustering algorithm is "K-means",

For example if

generalised Minkowski distance of some order.</documentation>
</annotation>
</attribute>
<attribute name="features" type="NMTOKENS" use="optional">
<annotation>
<documentation>This attribute specifies which features of the multimedia

item have

been used to cluster.

the

then an euclidean distance can be used or a

This is in form of a list of elements identifier,

complex types identifier or other kind of resource identifiers that univoquely
identify a certain feature and its extraction mechanism.</documentation>
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</annotation>
</attribute>
</complexType>

8.1.9.2 Semantics

Semantics of the clusteringType:

Name Definition
clusteringType This is the abstract type for all clustering structures.
ClugterStructure Represents the core structure of a clustering. It can contain other

structures, to allow hierarchical clustering representation, or ‘clusger
members directly.

CludteringParameters This element carries information about parameters used'to perfofm a
particular clustering technique used by the recommendation engiphe to
recommend clusters.

clugteringLabel This label identifies the clustering algorithm‘that produced this
clustering.
projimityFunction 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 canfbe
used or a generalised Minkowiski distance of some order.

feaflures This attribute specifies which features of the multimedia item havle
been used to cluster.THhis is in form of a list of elements identifier
complex types identifier or other kind of resource identifiers that
univoquely identify a certain feature and its extraction mechanisn.

8.1.9.3 Example

This|is an abstract complex type. Examples of derived complex types are provided in the pppropriate
clauges.

8.1.10 genericClusteringType

This|is the root type for all concrete clustering results of a recommendation engine. This complex type
should be used when fukther information about the type of clustering algorithm is not availaple.

8.1.10.1 Syntax

<conplexTypesname="genericClusteringType">
<annetation>
<ddocumentation>This is the root type for all clustering structures|. This
comglex” type should be used when further information about the type of clustering
algorithm 1s not available.</documentation>
</annotation>
<complexContent>
<extension base="rd:clusteringType"/>
</complexContent>
</complexType>
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8.1.10.2 Semantics

Semantics of the genericClusteringType:

Name 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.

8.1.10.3 Examples

The following example illustrates the result of a "friendship recommender engine". The engine gﬂ '
a cluster offuser descriptions. However, the information that each user in the cluster is recom
for a friendghip request is provided for each user description fragment. (1/
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instdnces to indicate that the clustering alg@

8.1.11 hierarchicalClusteringType QO

ISO/IEC 21000-

is the root type for all hierarchical cluste@types. This complex type should be y
rithm is hierarchical. The hierarchicalClu

22:2016(E)

sed in XML
steringType

attripute identifies the two main families of @rarchical clusterings (bottom up and top down).
8.1.11.1 Syntax N
.\Q)
xO
<gomplexType name="hier, hicalClusteringType">
<annotation> N

<documentation>This is the root type for all hierarchical clusteripng types.
Thigd complex type §§§u1d be used in XML instances to indicate that the cJlustering
alggrithm is hier@) hical. The hierarchicalClusteringType attribute idenftifies

the
dowr

two main £ ‘llies of hierarchical clusterings (bottom up and top
) </docu ‘tion>
</anno on>

<corr% Content>
4@; ension base="rd:clusteringType">

S <attribute name="hierarchicalClusteringType">

<annotatloll~>

<documentation> This attribute specifies the type of hierarchical

clustering.</documentation>

</annotation>
<simpleType>
<restriction base="string">
<enumeration value="bottomUp"/>
<enumeration value="topDown"/>
</restriction>
</simpleType>
</attribute>
</extension>
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</complexContent>
</complexType>

8.1.11.2 Semantics

Semantics of the hierarchicalClusteringType:

Name Definition

hierarchicalClusteringTy This is the root type for all hierarchical clustering types. This complex
pe type should be used in XML instances to indicate that the clustering
:ﬂgnrifhm is hierarchical. The hiprnrr‘hir‘:\](‘]ncfprihgTypn attribute
identifies the two main families of hierarchical clusterings (bottom p@
and top down)

O\

hierarchitalClusteringT . . - . . ) 32
p; * b TR9YY This attribute specifies the type of hierarchical clustering. ({)/

8.1.11.3 Example QQ\’
N

This example illustrates the case in which the output of a recommendation-engine is the result{ of a
clustering aJgorithm of type hierarchical clustering named “Very Efficient %%rchical Clustering”] The

actual strudture of the resulting clustering is composed of a root clus@ ich contains a numbgr of
sub-clustery. %)

8.1.12 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).
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8.1.12.1 Syntax

<complexType name="sequentialClusteringType">
<annotation>
<documentation>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). </documentation>
</annotation>
<complexContent>

<extension base="rd:clusteringType"/>

complexContent
</complexType>

8.1.12.2 Semantics

Semantics of the sequentialClusteringType:

Nam Definition

seqyentialClusteringType This is the root type for all sequential clustering types| This
complex type should be used in-’XML instances to indi¢ate
that the clustering algorithm'ased for clustering is of
sequential type (e.g. BSAS).

8.1.13 costFunctionMinimisationClusteringType

This|is the root type for all cost function minimisatiofi'clustering types. This complex type should be
used in XML instances to indicate that the clusteringalgorithm used for clustering is of this kind (e.g., K-
means).

8.1.13.1 Syntax

<domplexType name="costFunctienMinimisationClusteringType">
<annotation>
<documentation>This isthe root type for all cost function minimispgtion
cluqtering types. This compilex type should be used in XML instances to ijndicate
thatl the clustering algoxithm used for clustering is of this kind (e.g.,| K-
mears) . </documentation
</annotation>
<complexContent>
<extension_base="rd:clusteringType" />
</complex€ontent>
<AcomplexT¢ype>

8.1.13.2 Semantics

SemantiCs of the costFunctionMinimisationClusteringType:

Name Definition

costFunctionMinimisation This is the root type for all cost function minimisation clustering types.
ClusteringType This complex type should be used in XML instances to indicate that the
clustering algorithm used for clustering is of this kind (e.g. K-means).

8.1.13.3 Example
This example illustrates the case in which the output of a recommendation engine is the result of a

clustering algorithm of type cost function minimisation named “K-MEANS”. The actual structure of the
resulting clustering is composed of 2 clusters. Each cluster contains 2 elements.
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K\
xO
This complex type represents the @L‘ structure of a clustering. It can contain other clust¢ring
structures, fo allow hierarchical clu@}r ng representation, or cluster members directly.

8.1.14.1 Syntax ‘
N

—
<complekType name—"&ﬂhsterstructureType">
<annotation> :
<dogument n>This complex type represents the core structure of a
clustering. I contain other structures, to allow hierarchical clustering
representat'&i} or cluster members directly.</documentation>
</ann¢ ion>
<sequence>
<element name="Cluster" type="rd:clusterStructureType" minOccurs="0"
maxOccurs="unbounded">
<annotation>
<documentation>This element has the function of allowing recursive
structures for clusterings. Especially useful for representing results of
hierarchical clustering.</documentation>
</annotation>
</element>
<element name="ClusterMember" type="rd:setMemberType" minOccurs="0"
maxOccurs="unbounded" />
<element name="QualityInformation" minOccurs="0" maxOccurs="unbounded">

8.1.14 clusterStructureType
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<annotation>
<documentation>This group of optional elements carry information about
quality metrics of found clusters. Metrics are identified through URIs (e.g.
Davies-Bouldin index)</documentation>
</annotation>
<complexType>
<attribute name="metricID" type="anyURI">
<annotation>
<documentation>An URI identifying a cluster quality
metric.</documentation>
annotation
</attribute>
<attribute name="value" type="anySimpleType"/>
</complexType>
</element>
</sequence>
/complexType>

8.1.14.2 Semantics

Semantics of the clusterStructureType:

Nam Definition

clugterStructureType This complex type represents(the core structure of a clustering. It|can
contain other structures to-allow hierarchical clustering representation
or cluster members directly.

Clugter This element has thefunction of allowing recursive structures for
clusterings. Especially useful for representing results of hierarchigal
clustering.

ClugterMember Represent-the member of hierarchical clustering.

QualityInformation This group of optional elements carry information about quality

metrics of found clusters. Metrics are identified through URIs (e.g
Davies-Bouldin index).

metygicID An URI identifying a cluster quality metric.

valye The value of the cluster quality metric.

8.1.14.3 Example

This|example illustrates the general structure of ClusterStructure element. This element is composed by
two [Clustersiand an element carrying information about the quality of the clustering in terms of average
entropy (of* the resulting clustering. Each Cluster contains a number of ClusterMembers. Each
ClusterMember contains the SetElement which in turns contain the actual recommendednl“(esource. In
this example, all recommended resources are iragments of UD documents.

<rd:ClusterStructure>
<rd:Cluster>
<rd:ClusterMember>
<rd:SetElement resourceID="rl">
<rd:Resource>
<rd:UserDescriptionFragment>

<ud:UserID>...</ud:UserID>
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</rd:Resource>
</rd:SetElement>
</rd:ClusterMember>
</rd:Cluster>
<rd:Cluster>...<rd:Cluster>
<rd:QualityInformation metricID="entropy" value="1.001"/>

</ClusterStructure>

8.1.15 genericAggregateType

Recdmmendation engines can provide their results in aggregates, i.e. several recommended resources
can be placed together meaning that they are recommended as a whole set of resaurces. This abstract
complex type is the root abstract type for all aggregations.

8.1.15.1 Syntax

<qomplexType name="genericAggregateType" abstract="true">
<annotation>

<documentation>This is the root abstract type for all
aggfjegations.</documentation>
</annotation>
<attribute name="resourceID" type="ID" uge="optional"/>
<AcomplexType>

8.1.15.2 Semantics

Semantics of the genericAggregateType;

Nam Definition

gengricAggregateType This.is the root abstract type for all aggregations.

8.1.15.3 Example

This|is an abstract complex ‘type. Examples of derived complex types are provided in the pppropriate
clauges.

8.1.16 setMemberType

This|complex type represents a generic element of a set, where a set can be a clusering striicture or an
aggregate. The "element of any set in RD is a combination of a recommendable resourge, optional
infoymatien about users having used the resource, and the role of the resource in the recomimendation.
Thislis¢epresented by the complex type resourceUsageType.

8.1.16.T Syntax

<complexType name="setMemberType">
<annotation>
<documentation>This complex type represents a generic element of a set.
</documentation>
</annotation>
<sequence>
<element name="SetElement" type="rd:resourceUsageType">
<annotation>
<documentation> This element is the actual set member. A set member is a
combination of a declaration of a recommendable resource, of information about
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its usage by one or more users, and of the role of the resource in the
recommendation.</documentation>
</annotation>
</element>
<element name="MembershipDegree" type="float" minOccurs="0">
<annotation>
<documentation>Any element of the set may have a membership degree to
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>

<fannotation> Q)
</element> N
</seqgpence> (5
</complexType> r(](o
8.1.16.2 Semantics QQ’ v
Semantics df the setMemberType: (1:\
— ,
Name Definition \\Q/
N
setMemberfype This complex type represents a generic ekﬁl@t of a set.
N
SetElement This element is the actual set member. §et member is a combination
of a declaration of a recommendab IQource, of information about its
usage by one or more users, an e role of the resource in the
recommendation.
MembershipDegree Any element of the set m \Ve a membership degree to the set. This
is meant to encompass set approaches. By default, when
membership degree @he is not present, it is assumed sharp
assignment to the set, which is also equivalent to a membership degree
value set to 1. ;\‘\Q)
8.1.16.3 Example \O
This example illustrates the generic@g&bture of a Member of a set. A Member is composed by the artual
element of fhe set and information about its usages by other users and about the membership degrfee of
the element]to the current encl@n?g set.
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8.1.17 orderedSetMemberType (],'\Q
This[complex type represents members of ordered sets. Q/C)
8.1.17.1 Syntax O\\

\

<qomplexType name="orderedSetMemberType">

ranks.</documentation>
</annotati
<complexType>
<sim ontent>
tension base="float">

" <attribute name="type">
2@ <simpleType>

() <restriction base="string">
‘s‘ <enumeration value="numeric order"/>
(b <enumeration value="relevance score"/>

\Q/ </restriction>

<annotation> <£

<documentation>This complex type regfé} nts ordered sets.</documentation>
</annotation>
<complexContent>

<extension base="rd: setMemberTxBe >

<sequence> QS>
<element name="Rank"> 4S
<annotation> Qb

<documentatlon>Téls element represents the rank of the set| element
in fthe ordered set. Order\iFS%embers in the set is given by order of the|l members'

</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>
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8.1.17.2 Semantics

Semantics of the orderedSetMemberType:

Name Definition
orderedSetMemberType This complex type represents ordered sets.
Rank This element represents the rank of the set element in the ordered set.

Order 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 type:
TIUIITETIC OTUer OT TElevarce Score. T the first tase thre member Tanked
lower is considered of higher relevance, while in the latter case the N
member ranked higher is considered of higher importance. In absy.gg
of this attribute, default is relevance score.

-
-

[4 nV

A%
P
This example illustrates the generic structure of a OrderedMemer of a@ ordered set|{ An
OrderedMember is composed by the actual element of the set and informatio&;?aut its usages by gther

users, aboutf the membership degree of the element to the current enclosing ered set, and aboult the
order in the|enclosing ordered set. This latter information is represented

8.1.17.3 Example
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8.1.18 genericSetType

This complex type specifies the structure of a generic set of resources as an extension of a generic
aggregate.

8.1.18.1 Syntax

<complexType name="genericSetType">
<annotation>
<documentation> This complex type specifies the structure of a generic set
of resources as an extension of a generic aggregate.</documentation>
</annotation>
<complexContent>
<extension base="rd:genericAggregateType">
<sequence>
<element ref="rd:Member" maxOccurs="unbounded" />
</sequence>
<attribute name="name" type="Name" use="optional"/>
</extension>
</complexContent>
</AcomplexType>

8.1.18.2 Semantics

Semantics of the genericSetType:

Nam Definition

gengricSetType The complex type specifies the structure of a generic set of resourfces as
an extension of a,generic aggregate.

name The name of the set.

8.1.18.3 Example

An ekample of Generic Set containing’a number of Members.

<GehericSet xmlns="sSome.uri" xmlns:rd="urn:mpeg:mpeg2l:UD{RD:2016"
xsittype="rd:genericSetType">

<rdfMember>. . .</xd:Member>
<rdfMember>. . .Q)rd:Member>
<rd MemberQ§</rd:Member>
</Gg¢néricSet>

8.1.19 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.

8.1.19.1 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
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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 labels of this
set.</documentation>
</annotation>
<complexType>
<sequence maxOccurs="unbounded">
<element name="Label">
<complexType>
<simpleContent>
<extension base="anyURI">
<attribute name="labelName" type="string"™/>
<attribute name="labelID" type="anyURI"/>
<attribute name="confidence">
<simpleType>
<restriction base="float">
<minInclusive value="0.0"/>
<maxInclusive value=r3.0"/>
</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>
</sequence>
<attribute name="labellingScheme" type="anyURI">
<annotation>
<documentation>Identifies the labelling scheme from which |[the
Label valfie is taken</documenitation>
</annotation>
</attribute>
</complexType>
</element>
</sequendce>
<[extension>
</copplexComntent>
</complexType>

8.1.19.2 Semantics

Semantics of the 1abelledSetType:

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.
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Name Definition
labelName The name of the label.

labelID The ID of the label in the labeling scheme.

confidence The confidence level of the assigned label.

labellingScheme Identifies the labelling scheme from which the Label value is taken.

8.1.19.3 Examples
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8.1.20 ord

This complg
8.1.20.1 Sy

Q
C)q'\
©

predSetType

X type represents ordered sets.

ntax

PN

<complexT

O§\\

)

ype name="orderedSetType">

<annofation>

<dofumentation>This complex type represqégg ordered sets. </documentatid
</annptation> \0\
<complexContent>

<reptriction base="rd:genericSetTnggg

<

thoice maxOccurs="unbounded">
<element ref="rd:0rderede§§br"/>

<fchoice>
<attribute name="resourcéﬁs;' type="ID" use="optional"/>
<attribute name="name" e="Name" use="optional"/>
</reptriction> (3§
</complexContent> .
</complex[ype>

OQQ

Vi

n>

8.1.20.2 Seimantics @Y

Semantics of the @redSetType:

\UN i
Name \g/ Definition
orderedSetType This complex type represents ordered sets.
OrderedMember The actual ordered memberof the set.
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8.1.20.3 Example

An example of Ordered Set containing a number of OrderedMembers. Each ordered member has its own
Rank information.

<OrderedSet xmlns="some.uri" xmlns:rd="urn:mpeg:mpeg2l:UD:RD:2016"
xsi:type="rd:orderedSetType">
<rd:0OrderedMember>. . .<rd:Rank>1</rd:Rank></rd:0OrderedMember>
<rd:0OrderedMember>. . .<rd:Rank>2</rd:Rank></rd:0OrderedMember>
<rdpOrderedMember s < RarkS S/ T RaT k< ra T OrderedMembe >

NO
</OrderedSet> n’(,l’
8.1.21 equivalenceSetType
Recdmmendation engines can provide results organized in equivalence, 'sets, i.e. in sets ¢f resources

cons
equi

8.1.7

idered equivalent under some recommendation criterion. /Fhis’ complex type
yalence sets. The equivalence criterion is expressed by the attribute’equivalenceCriterio

1.1 Syntax

represents
n.

<d

equi
cert
equi

whid

<

omplexType name="equivalenceSetType">
<annotation>
<documentation>This complex type represents equivalence sets. An

<extension base="rd:genexrxicSetType">
<annotation>

h the members of thils set are equivalent.</documentation>
</annotation>
</attribugte®
</extensign>
</complexCentent>
complexType>

valence set is a set in which all centained members are equivalent under a

ain user-defined criterion. The criiterion is expressed by the attribute
valenceCriterion</documentation>

</annotation>

<complexContent>

<attribute name="equivalenceCriterion" type="anyURI" use="required">

<documentation>This attribute is used to specify the criterifon under

8.1.7

1.2 Semantics

Sem

hinties of the equivalenceSetType:

Name Definition

equivalenceSetType

set in which all contained members are equivalent under a certain
user-defined criterion. The criterion is expressed by the attribute
equivalenceCriterion.

This complex type represents equivalence sets. An equivalence set is a

equivalenceCriterion This attribute is used to specify the criterion under which the members

of this set are equivalent.
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8.1.21.3 Example

An example of Equivalence Set containing a number of Members. The equivalence criterion set to the
value “duration” expresses the fact that the members are equivalent under that property from the

perspective

of the recommendation engine.

<EquivSet

xmlns="some.uri"

xsi:type="rd:equivalenceSetType" rd:equivalenceCriterion="duration">

<rd:Member>...</rd:Member>

<rd:Member>...</rd:Member>

xmlns:rd="urn:mpeg:mpeg2l:UD:RD:2016"

<rd:Memb{

</EquivsSs

br>. . .</rd:Member>

bt >

8.1.22 link

This particu

ageSetType

lar type of ordered set is used to represent linkage between a source item and a set of t

arget

items as an h-ary relation.
8.1.22.1 Syntax
<complekType name="linkageSetType">
<annotation>
<dofumentation>This particular type of ordered set is used to represent
linkage bg¢tween a source item and a set of tamgét items as an n-ary
relation.f/documentation>
</annptation>
<complexContent>
<extension base="rd:orderedSetType">
<gequence>
<element name="Sourceltem" type="rd:RecommendableResourceType">
<annotation>
<documentation>This represents the source item of the n-ary
relation.f/documentation>
</annotation>
</element>
<fsequence>
</ektension>
</complexContent>
</complexTypey
8.1.22.2 Semantics
Semantics ofthetHrkageSetFyoe:
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.
Sourceltem This represents the source item of the n-ary relation.

8.1.22.3 Example

This example illustrates the usage of linkageSetType. In this case, a Resource described by the
Sourceltem element (a fragment of SD carrying metadata about a web article) is related to a number of
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other Resources (each of which wrapped inside the OrderedMember structure) with a relation strength
defined by the Rank information.
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8.1.23 Member @ .

Utility elemgnt for generic set members.

-

8.1.23.1 Syptax Q&

<element ﬁ?"Member" type="rd:setMemberType">
>

<anno:$
<dotumentation>Utility element for generic set members</documentation>

</annotation>
</element>

8.1.23.2 Semantics

Semantics of the Member:

Name Definition

Member Utility element for generic set members.
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8.1.23.3 Example

An example of Member element.

8.1.24 OrderedMember Q/C)
\
Utility element for ordered set members. %O\
8.1.24.1 Syntax O
, O

<glement name="OrderedMember" type="rd: q}edSetMemberType"
subgtitutionGroup="rd:Member">

<annotation> 0\\
<documentation>Utility elementqgér ordered set members</documentat|ion>
</annotation> QS}
</element> g
8.1.24.2 Semantics K\
xO
Semantics of the OrderedMembe:
NN
\\
Name . C) Definition
OrdgredMember r@ Utility element for ordered set members.

8.1.2

4.3 Example C)V
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[</OrderedMember>

8.1.25 queryClauseType

This abstract complex type represents a generic query clause.
8.1.25.1 Syntax

<complexType name="queryClauseType" abstract="true">
<annotation>
<documentation>This abstract complex type represents a generic query
clause.</gocumertation
</annptation>
<choife maxOccurs="unbounded">
<chpice>
element name="QueryByMedia" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Referenceltem" type="didl:ItemType™/ >
<element name="QuerySpecification" type="mpqgfQueryType"/>
</sequence>
</complexType>
/element>
element name="QueryByAggregate">
<annotation>
<documentation>This element is usefuh’to refer to an aggregate ag a
query. If|for example an equivalence set is reflerr¥ed, the search engine can uge
any of th¢ members as the query.</documentatidn>
</annotation>
<complexType>
<choice>
<element name="Aggregage! type="rd:genericAggregateType"/>
<element name="AggregateRef">
<complexType>
<attribute name="resourceRef" type="IDREF"/>
</complexTypeX
</element>
</choice>
</complexType™
<felement>
</choice>
<sequence>
<glement_name="QueryClause" type="rd:queryClauseType">
<apnotation>
<documentation>To allow recursive definition of nested
clauses</becumentation
</annotation>
</element>
</sequence>
</choice>
<attribute 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">
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<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>
<restriction base="string">
<enumeration value="findSimilar"/>
<enumeration value="findDissimilar"/>
</restriction>
si mpleType
</attribute>
</AcomplexType>

8.1.25.2 Semantics

Semantics of the queryClauseType:

Nam Definition

quefgyClauseType This abstract complex type represents a’generic query clause.
QuedyByMedia A structure specifying a query by media.

Refgrenceltem The reference media item used.for querying by media.
QuenySpecification A structure specifying the query.

QueyyByAggregate This element is usefad) to refer to an aggregate as a query. [f, for

example, an equivalence set is referred, the search engine can uge any
of the members as\the query.

Aggregate An aggregatedised as a reference for the query.

AggfegateRef A pointerto an aggregate used as a reference for the query.
resqurceRef A pointer to the aggregate resource.

QuegyClause Torallow recursive definition of nested clauses.

logijcalvValue This attribute specifies if the clause has to be negated in the query

(value=false) or not.

quefgyMetric The metric used for the query. It can be either “findSimildr” or
“findDissimilar”.

8.1.25.3 Example

This|is amr abstract complex type. Examples of derived complex types are provided in the pppropriate
clauges.

8.1.26 ORqueryClauseType

8.1.26.1 Syntax

<complexType name="ORqueryClauseType">
<annotation>
<documentation>This complex type represent an OR query clause. In an OR
query clause all terms of the query are to be taken in OR
combination.</documentation>
</annotation>
<complexContent>
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<extension base="rd:queryClauseType"/>
</complexContent>
</complexType>

8.1.26.2 Semantics

Semantics of the ORqueryClauseType:

Name Definition

ORqueryClauseType This complex type represents an OR query clause. In an OR query

| n]nncn’ allterms ofthe queryare tobe taken in OR combination

8.1.26.3 Example

RO

This example illustrates a case of a query containing two subclauses to be combined(,i¢ ":kgical AND
mode insid¢ a recommended query. The resulting clause combination is defined to be!considered as

logically true in the AND combination (i.e. overall it is NOT a negated complex cla ~This means| that
the query pfocessor is asked to find items whose distance from the first refere tem is higher [than
0.4 OR item§ that follow temporally the second reference item.

8.1.27.1 Syntax

<complexType name="ANDqueryClauseType">
<annotation>
<documentation>This complex type represent an AND query clause. In an OR
query clause all terms of the query are to be taken in AND
combination.</documentation>
</annotation>
<complexContent>
<extension base="rd:queryClauseType"/>
</complexContent>
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|| </complexType>
8.1.27.2 Semantics

Semantics of the ANDqueryClauseType:

Name Definition

ANDqueryClauseType This complex type represents an AND query clause. In an OR query
clause, all terms of the query are to be taken in AND combination.

8.1.27.3 Example

inside a recommended query. The resulting clause combination is defined to be con:

in the OR combination (i.e. overall it is negated complex clause). This
processor is asked to find items whose distance from the first reference item is@iﬁt‘ than (.4 AND that
follow temporally the second reference item. Q
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Annex A
(normative)

MPEG-21 UD technologies

The MPEG-21 UD technologies are attached within this document. This attachment includes five
schemes with the following file names:

¢ 0.MPEG_21_UD_CT.xsd (Common Type)

1.MPEG_21_UD_UD.xsd (User description)

e 2.MPEG_21_UD_CD.xsd (Context description)

e 3.MPEG(_21_UD_SD.xsd (Service description)

¢ 4.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

General

dbsra JTRN ot

All o
"urn
the

clasg

B.2

The

Ll-y d UININV oldl U
mpeg:mpeg21:UD:CS:" namespace identifier, followed by the name of the classification
Fear of its appearance. The URN "urn:mpeg:mpeg21:UD:CS:UserSpecialtyCS:2016" id
ification scheme provided for the user’s specialties.

User specialty CS

XML schema description of the User Specialty is as follows:

ing with the
scheme and
entifies the

<Cls3
<1

Sery

ssificationScheme uri="urn:mpeg:mpeg2l:UD:CS:UserSpecialtyCS:2016">
erm termID="A">
<Definition xml:lang="en">Real estate activities</Definition>
<Term termID="01">

<Definition xml:lang="en">Crop and ardimal production,
ice activities</Definition>

<Term termID="011"> <Definition xml:lang="en">Growing of non-peren

hunting and

related

nial

crogs </Definition></Term>

<Term termID="0111"> <Definitdoeh xml:lang="en"> Growing of cereals| (except
ricg), leguminous crops and oil sgeds</Definition></Term>

<Term termID="0112"> <Definition xml:lang="en"> Growing of
ricg</Definition></Term>

<Term termID="0113"> <Definition xml:lang="en"> Growing of vegetablles and
melgns, roots and tubers</Definition></Term>

<Term termID="01%4"> <Definition xml:lang="en"> Growing of sugar
cang</Definition></Term>

<Term termID="0115"> <Definition xml:lang="en"> Growing of
tobdcco</Definitilon></Term>

<Term termID="0116"> <Definition xml:lang="en"> Growing of fibre cdjrops
</Dgfinition>x/Term>

<Term\TermID="0119"> <Definition xml:lang="en"> Growing of other njon-
pergnnialictops</Definition></Term>

{Term termID="012"> <Definition xml:lang="en"> Growing of perenniall
crogs&/Definition></Term>

Term termlD="01Z1" Definition xml:lang="en > Growing Ot
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="Q1471" Definition xml:lang="en"> Rajsing of cattle and
buffaloesf/Definition></Term>
<Teym termID="0142"> <Definition xml:lang="en"> Raising of horses and ‘otther
equines <JDefinition></Term>
<Teym termID="0143"> <Definition xml:lang="en"> Raising of camefsiand
camelids<fDefinition></Term>
<Teym termID="0144"> <Definition xml:lang="en"> Raising of sheep and
goats</Definition></Term>
<Tefm termID="0145"> <Definition xml:lang="en"> Raising.of
swine/pigg</Definition></Term>
<Tefm termID="0146"> <Definition xml:lang="en"> Raising of
poultry</Pefinition></Term>
<Teym termID="0149"> <Definition xml:lang="en"> Raising of other animalf
</Definitlion></Term>
<Teym termID="015"> <Definition xml:lang="en¥> Mixed
farming</Pefinition></Term>
<Tefm termID="016"> <Definition xml:lang="en"> Support activities to
agriculture and post-harvest crop activities®/Definition></Term>
<Teym termID="0161"> <Definition xml@lang="en"> Support activities for gqrop
productiop</Definition></Term>
<Tefm termID="0162"> <DefinitionsXml:lang="en"> Support activities for
animal prpduction</Definition></Terms
<Teym termID="0163"> <Definition xml:lang="en"> Post-harvest crop
activitiep</Definition></Term>
<Tefm termID="0164"> <Definition xml:lang="en"> Seed processing for
propagatipn</Definition></Term>
<Teym termID="017"><Definition xml:lang="en">Hunting trapping and relafed
service a¢tivities </Definition></Term>
</Termp>
<Term| termID="02U> <Definition xml:lang="en">Forestry and
logging</DPefinitidn>
<Tefm termID="021"> <Definition xml:lang="en">210 Silviculture and othex
forestry fctivities </Definition></Term>
<Tern/ LermID="022"> <Definition xml:lang="en">220
Logging</Pefinition></Term>
<Term termID="023"> <Definition xml:lang="en">230 Gathering of non-wood
forest products</Definition></Term>
<Term termID="024"> <Definition xml:lang="en">240 Support services to
forestry </Definition></Term>
</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>
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<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>
</Term>
</Term>
<Term termID="B">
<Definition xml:lang="en">Mining and quarrying</Definition>
Term ftermID="0Q8" Definition ml:lang="en" Mining of coal and

ligrjite</Definition>
<Term termID="051"> <Definition xml:lang="en">510 Mining of haxrd clpal
</Dgfinition></Term>
<Term termID="052"> <Definition xml:lang="en">520 Mining et
ligrjite</Definition></Term>
</Term>
<Term termID="06"> <Definition xml:lang="en"> Extraction~ of crude petroleum
and [natural gas</Definition>
<Term termID="061"> <Definition xml:lang="en">6¥0“Extraction of crjude
petoleum </Definition></Term>
<Term termID="062"> <Definition xml:lang="epn">620 Extraction of naltural gas
</Dgfinition></Term>
</Term>
<Term termID="07"> <Definition xml:lang="en"> Mining of metal
oreg</Definition>
<Term termID="071"> <Definition xml:lang="en">710 Mining of iron ofres
</Dg¢finition></Term>
<Term termID="072"> <Definitiom/jxml:lang="en">Mining of non-ferrouls metal
oreq </Definition></Term>
<Term termID="0721"> <Definition xml:lang="en">Mining of uranium and
thogium ores</Definition></Tern>
<Term termID="0729"> <pPefinition xml:lang="en">Mining of other nonl-ferrous
metdl ores</Definition></Term>
</Term>
<Term termID="08">(IDefinition xml:lang="en"> Other mining and
quajrying</Definitien>
<Term termIp=t"081"> <Definition xml:lang="en">810 Quarrying of stone, sand
and |clay </Defigition></Term>
<Term texmID="089"> <Definition xml:lang="en">Mining and quarrying
n.elc.</Definition></Term>
<Texrm )termID="0891"> <Definition xml:lang="en">Mining of chemical jand
ferfiliz&r*minerals</Definition></Term>
<Ferm termID="0892"> <Definition xml:lang="en">Extraction of peat
</DgfiHition></Term>
<Term termID="0893"> <Definition xml:lang="en">Extraction of salt
</Definition></Term>
<Term termID="0899"> <Definition xml:lang="en">Other mining and quarrying
n.e.c. </Definition></Term>
</Term>
<Term termID="09"> <Definition xml:lang="en"> Mining support service
activities</Definition>
<Term termID="091"> <Definition xml:lang="en">910 Support activities for
petroleum and natural gas extraction </Definition></Term>
<Term termID="099"> <Definition xml:lang="en">990 Support activities for
other mining and quarrying</Definition></Term>
</Term>
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</Term>

<Term

termID="C">

<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>

<Term termID="102"> <Definition xml:lang="en">1020 Processing and

preserving of fish,

crustaceans and molluscs

</Definition></Term>

<lie

rm ftermID="10Q3" Definition ml:lang="en">1030 Processing and

preservin
<Te
and anima
<Te
products
<Te
products,
</D
<Te
products
<Te
starch pr
<Te
products
<Te
products<
<Te
</Definit
<Te
chocolate
</D
<Te
noodles,
</D
<Te
meals and
<Te
products
<Te
animal fe
</Tery
<Term
beverages
<Te

j of fruit and vegetables</Definition></Term>

'm termID="104"> <Definition xml:lang="en">1040 Manufacture of vegets
| 0oils and fats </Definition></Term>

'm termID="105"> <Definition xml:lang="en">1050 Manufacture ofldairy
/Definition></Term>

'm termID="106"> <Definition xml:lang="en">Manufacture ofigrain mill
starches and starch products

pfinition></Term>

'm termID="1061"> <Definition xml:lang="en">Manufacétwre of grain mill
/Definition></Term>

'm termID="1062"> <Definition xml:lang="en">Manufacture of starches g
bducts</Definition></Term>

'm termID="107"> <Definition xml:lang="en">Manufacture of other food
/Definition></Term>

m termID="1071"> <Definition xml:lang="en">Manufacture of bakery
Definition></Term>

'm termID="1072"> <Definition xml:Iang="en">Manufacture of sugar
 on></Term>

'm termID="1073"> <Definition xm}:lang="en">Manufacture of cocoa,
and sugar confectionery

pfinition></Term>

m termID="1074"> <Definition xml:lang="en">Manufacture of macaroni,

fouscous and similar farihaceous products

bfinition></Term>

'm termID="1075"> <Definition xml:lang="en">Manufacture of prepared
dishes</Definitdon></Term>

rm termID="1079"> <Definition xml:lang="en">Manufacture of other food

h.e.c.</Defifition></Term>

rm termID="W108"> <Definition xml:lang="en">1080 Manufacture of prepaf
bds</Defdnition></Term>

n>

termiID="11"> <Definition xml:lang="en"> Manufacture of

/DefFinition>

fnivtermID="1101"> <Definition xml:lang="en">Distilling, rectifving ar

blending of spirits
</Definition></Term>

<Term termID="1102"> <Definition

xml:lang="en">Manufacture of

wines</Definition></Term>

<Term termID="1103"> <Definition

xml:lang="en">Manufacture

and malt</Definition></Term>

<Term termID="1104"> <Definition
production of mineral waters and other

xml:lang="en">Manufacture
bottled waters

</Definition></Term>
</Term>

<Term

termID="12"> <Definition xml:lang="en"> Manufacture of tobacco

products</Definition>

ble

nd

ed

d

of malt liquors

of soft drinks;
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<Term termID="120"> <Definition xml:lang="en">1200 Manufacture of tobacco
products </Definition></Term>
</Term>
<Term termID="13"> <Definition xml:lang="en"> Manufacture of
textiles</Definition>
<Term termID="131"> <Definition xml:lang="en">Spinning, weaving and
finishing of textiles</Definition></Term>
<Term termID="1311"> <Definition xml:lang="en">Preparation and spinning of
textile fibres</Definition></Term>
<Term termID="1312"> <Definition xml:lang="en">Weaving of textiles
</Definition Term

<Term termID="1313"> <Definition xml:lang="en">Finishing of textlilles
</Dgfinition></Term>
<Term termID="139"> <Definition xml:lang="en">Manufacture of. other
texffiles</Definition></Term>
<Term termID="1391"> <Definition xml:lang="en">Manufactuxre of knitlted and
crogheted fabrics</Definition></Term>
<Term termID="1392"> <Definition xml:lang="en">Manufacture of madef|-up
texfiile articles, except apparel </Definition></Term>
<Term termID="1393"> <Definition xml:lang="en">Manufacture of carpets and
rugq </Definition></Term>
<Term termID="1394"> <Definition xml:lang="en!">Manufacture of cordage,
ropg, twine and netting </Definition></Term>
<Term termID="1399"> <Definition xml:langs“en">Manufacture of other
texfliles n.e.c. </Definition></Term>
</Term>
<Term termID="14"> <Definition xml:lang="en"> Manufacture of wearing| apparel
</Dgfinition>
<Term termID="141"> <Definitiom/jxml:lang="en">1410 Manufacture of [wearing
appgrel, except fur apparel</Defin¥tion></Term>
<Term termID="142"> <Definifion xml:lang="en">1420 Manufacture of [articles
of flur</Definition></Term>
<Term termID="143"> <Definition xml:lang="en">1430 Manufacture of [knitted
and [crocheted apparel </Definition></Term>
</Term>
<Term termID="15">(IDefinition xml:lang="en"> Manufacture of leather| and
reldted products </Befdinition>
<Term termIPp=t"151"> <Definition xml:lang="en">Tanning and dressing| of
leafther; manufactirre of luggage, handbags, saddlery and harness; dressing
and dyeinghof fur </Definition></Term>
<Term¢fermID="1511"> <Definition xml:lang="en">Tanning and dressing of
leatther; dressing and dyeing of fur</Definition></Term>
<Term termID="1512"> <Definition xml:lang="en">Manufacture of luggage,
handbags“and the like, saddlery and harness
</Definition></Term>
<Term termID="152"> <Definition xml:lang="en">1520 Manufacture of
footwear</Definition></Term>
</Term>
<Term termID="16"> <Definition xml:lang="en"> Manufacture of wood and of
products of wood and cork, except furniture;
</Definition>
<Term termID="161"> <Definition xml:lang="en">1610 Sawmilling and planing
of wood</Definition></Term>
<Term termID="162"> <Definition xml:lang="en">Manufacture of products of
wood, cork, straw and plaiting materials
</Definition></Term>
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<Term termID="1621"> <Definition xml

:lang="en">Manufacture of

and wood-based panels </Definition></Term>

veneer sheets

<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,

</Definition></Term>

</Term>
<Term _termID="17" Definition ml:lang="en" Manufacture of paper and pay
products {/Definition>
<Teym termID="1701"> <Definition xml:lang="en">Manufacture of pulp, (Rap9

and paper
<Te
paper and
</D
<Te
articles
</Ter
<Term
recorded
<Te
activitie
</D
<Te
</Definit
<Te
to printi
<Te
media </D
</Ter
<Term
petroleum
<Te
products<
<Te
petroleum
</Tery
<Term
chemical
<Te
chemicals
primary
forms

pboard</Definition></Term>

'm termID="1702"> <Definition xml:lang="en">Manufacture

paperboard and of containers of paper and paperboard

pfinition></Term>

'm termID="1709"> <Definition xml:lang="en">Manufacture

bf paper and paperboard</Definition></Term>

>

termID="18"> <Definition xml:lang="en"> Printing\'@hd reproduction of

edia </Definition>

'm termID="181"> <Definition xml:lang="en">Rrinting and service

related to printing

pfinition></Term>

m termID="1811"> <Definition xml:lang="en">Printing

 on></Term>

'm termID="1812"> <Definition xml:Iang="en">Service activities relatse

hg </Definition></Term>

'm termID="182"> <Definition xmlj;lang="en">1820 Reproduction of recox

pfinition></Term>

n>

termID="19"> <Definition~xml:lang="en"> Manufacture of coke and refi]

products</Definition>

'm termID="191"> <Defdnition xml:lang="en">1910 Manufacture of coke ¢

Definition></Term>

'm termID="192">.<Definition xml:lang="en">1920 Manufacture of refind

products</Definition></Term>

n>

termID="20"> <Definition xml:lang="en"> Manufacture of chemicals ang

broducts¢X/Definition>

rm termID="201"> <Definition xml:lang="en">Manufacture of basic
fer€ilizers and nitrogen compounds, plastics and synthetic rubber i

of corrugated

of other

b

/Définition></Term>

<Term termID="2011"> <Definition xml

:lang="en">Manufacture of basic

chemicals</Definition></Term>

<Term termID="2012"> <Definition xml

and nitrogen compounds</Definition></Term>

<Term termID="2013"> <Definition =xml

synthetic

rubber in primary forms

</Definition></Term>
<Term termID="202"> <Definition xml:lang="en">Manufacture of other chemical
products </Definition></Term>

<Term termID="2021"> <Definition xml:lang="en">Manufacture of pesticides

and other

agrochemical products

</Definition></Term>

straw and plaiting materials

er

r

ded

ned

ven

d

n

:lang="en">Manufacture of fertilizers

:lang="en">Manufacture of plastics and
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varnishes and similar coatings,

detergents,

<Term termID="2022"> <Definition xml:lang="en">Manufacture of pain
printing ink and mastics
</Definition></Term>

<Term termID="2023"> <Definition xml:lang="en">Manufacture of soap
cleaning and polishing preparations, perfumes and toilet pre
</Definition></Term>

<Term termID="2029"> <Definition xml:lang="en">Manufacture of othe

chemical products n.e.c.</Definition></Term>

<Term termID="203"> <Definition xml:lang="en">2030 Manufacture of

fibres </Definition></Term>

ts,

and
parations
r

man-made

Term
<Term termID="21"> <Definition xml:lang="en"> Manufacture of pharmaeeuticals,
medicinal chemical and botanical products
</Definition>
<Term termID="210"> <Definition xml:lang="en">2100 Manufag¢ture of
phajmaceuticals, medicinal chemical and botanical products
</Definition></Term>
</Term>
<Term termID="22"> <Definition xml:lang="en"> Manufactdre of rubber land
plaqtics products </Definition>
<Term termID="221"> <Definition xml:lang="en">Manufacture of rubbelr
products</Definition></Term>
<Term termID="2211"> <Definition xml:langs="en">Manufacture of rubber tyres
and [tubes; retreading and rebuilding of rubber (tyres
</Definition></Term>
<Term termID="2219"> <Definition xmlj;lang="en">Manufacture of othelr rubber
products </Definition></Term>
<Term termID="222"> <Definition ®ml:lang="en">2220 Manufacture of plastics
products </Definition></Term>
</Term>
<Term termID="23"> <Definitien* xml:lang="en"> Manufacture of other nlon-
metgllic mineral products </Definition>
<Term termID="231"> <Definition xml:lang="en">2310 Manufacture of |[glass and
glags products </Definitien>¥X/Term>
<Term termID="239"X KDefinition xml:lang="en">Manufacture of non-metallic
mingral products n.e.cl</Definition></Term>
<Term termID=%2391"> <Definition xml:lang="en">Manufacture of refrjactory
prodqucts</Definition></Term>
<Term termID="2392"> <Definition xml:lang="en">Manufacture of clay| building
matdgrials </Definition></Term>
<Term¢termID="2393"> <Definition xml:lang="en">Manufacture of other
pordelain @nd ceramic products </Definition></Term>
<Term termID="2394"> <Definition xml:lang="en">Manufacture of cement, lime
and |[pXaster</Definition></Term>
{Term termID="2395"> <Definition xml:lang="en">Manufacture of artijcles of
concrete, cement and plaster</Definition></Term>
<Term termID="2396"> <Definition xml:lang="en">Cutting, shaping and
finishing of stone</Definition></Term>
<Term termID="2399"> <Definition xml:lang="en">Manufacture of other non-
metallic mineral products n.e.c.
</Definition></Term>
</Term>
<Term termID="24"> <Definition xml:lang="en"> Manufacture of basic metals
</Definition>
<Term termID="241"> <Definition xml:lang="en">2410 Manufacture of basic
iron and steel </Definition></Term>
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<Term termID="242"> <Definition xml:lang="en">2420 Manufacture of basic
precious and other non-ferrous metals
</Definition></Term>
<Term termID="243"> <Definition xml:lang="en">Casting of metals
</Definition></Term>
<Term termID="2431"> <Definition xml:lang="en">Casting of iron and steel
</Definition></Term>
<Term termID="2432"> <Definition xml:lang="en">Casting of non-ferrous
metals</Definition></Term>
</Term>
<Term _ftermID="25" Definition ml:lang="en" Manufacture of fabricated metal

products, | except machinery and equipment
</Definjtion>
<Teym termID="251"> <Definition xml:lang="en">Manufacture of structural
metal proglucts, tanks, reservoirs and steam generators
</Definition></Term>
<Teym termID="2511"> <Definition xml:lang="en">Manufacture ef)structural
metal proflucts </Definition></Term>
<Teym termID="2512"> <Definition xml:lang="en">Manufacture’ of tanks,
reservoirg and containers of metal</Definition></Term>
<Tefm termID="2513"> <Definition xml:lang="en">Manufacture of steam
generatorp, except central heating hot water boilers
</D¢finition></Term>
<Tefm termID="252"> <Definition xml:lang="en">2%20 Manufacture of weaporns
and ammunjtion</Definition></Term>
<Teym termID="259"> <Definition xml:lang="en">Manufacture of other
fabricatefl metal products; metalworking service ‘activities
</D¢finition></Term>
<Teym termID="2591"> <Definition xml&lang="en">Forging, pressing, stamping
and roll-forming of metal; powder metall@rgy
</D¢finition></Term>
<Teym termID="2592"> <Definitionr xml:lang="en">Treatment and coating of
metals; mfichining</Definition></Term>
<Tefm termID="2593"> <Defimnition xml:lang="en">Manufacture of cutlery, Rhand
tools and|general hardware
</D¢finition></Term>
<Tefm termID="2599"% <Definition xml:lang="en">Manufacture of other
fabricatefl metal productsin.e.c.
</D¢finition></Term>
</Termp>
<Term| termID="26"> <Definition xml:lang="en"> Manufacture of computer,
electroni¢ and éptical products</Definition>
<Tefm texmID="261"> <Definition xml:lang="en">2610 Manufacture of
electroni¢ £omponents and boards
</Defdihition></Term>
<Term termID="262"> <Definition xml:lang="en">2620 Manufacture of computers
and peripheral equipment </Definition></Term>
<Term termID="263"> <Definition xml:lang="en">2630 Manufacture of
communication equipment </Definition></Term>
<Term termID="264"> <Definition xml:lang="en">2640 Manufacture of consumer
electronics </Definition></Term>
<Term termID="265"> <Definition xml:lang="en">Manufacture of measuring,
testing, navigating and control equipment; watches and clocks
</Definition></Term>
<Term termID="2651"> <Definition xml:lang="en">Manufacture of measuring,
testing, navigating and control equipment
</Definition></Term>
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