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[bookmark: _Toc401744526]Introduction
Editor’s note: need to revise this section here...
The use of multimedia is pervading more and more our daily life and services are becoming more and more user-centric. Although MPEG has developed standards related to User in MPEG-7, MPEG-21, and MPEG-M, they are probably superficial with respect to current and upcoming services like augmented reality and social network services. 
In present, big data sets, leading to a myriad of choices are surrounding us. To be able to make a good and easy decision in a reasonably short time, we do need recommendations. A recommendation system can satisfy such user needs. Among all the choices that some given services offer, a recommendation system provides a set of recommendations, taking into account the user and context information. 
The aim of MPEG User Description, referred to as MPEG-UD Standard, is to ensure interoperability among recommendation services, which take into account the user and its context when generating recommendations for the user.
Users are described in many different and non-interoperable ways. In order to achieve interoperability, we need a standard description of User (UD). Users typically operate in context. Therefore, we also need a standard description of Context (CD). User and Context descriptions are needed for Service Providers to provide recommendations that satisfy the needs of Users in given Context. Therefore, we also need a standard description of recommendation Service (SD). Applications are used to respond to user’s request. They may be run by the user himself, or by service provider. Therefore, the application needs a standard way of representing Recommendation Description (RD). The RD is composed not only of subsets from UD/CD/SD, but also of additional logical relations and metadata related to the subsets.
To address these concerns, MPEG issued a Call for Proposals based on the requirements[1,2]. In the 106th meeting, several technologies will response according to the call for proposals. Based on our proposals, we would like to propose a preliminary working draft for MEPG User Description. 
In this document, we propose the preliminary working drift for MPEG Usage Description (MPEG-UD). The MPEG-UD conceptual processing model is also presented so as to support all the use cases described in [3]. 
The document is organized as follows: Section 2 provides the scope and system architecture for MPEG-UD. Section 3 defines the terminologies related to this standard. From Section 4 till Section 7, we propose User Description(UD) Language, Context Description(CD) Language, Service Description(SD) Language, and Recommendation Description(RD) Language including syntax and semantics. However, we still missing some places which have to define throughout the meetings. 

[bookmark: _Toc401744527]Scope and system architecture
MPEG-UD standardizes the following three data formats, presented in Figure 1: User Description (UD), Context Description (CD), and Service Description (SD), and Recommendation Description (RD). 
· UD (User Description): a set of descriptions which may contain static and dynamic information about the user , including some other data like the history of the user’s interactions, preferences,  security settings regarding these information, etc.
· CD (Context Description): a set of descriptions that describe the environmental situation in which the user operates or is located, e.g., user’s device in use, physical position, environmental variables (temperature, humidity, sound level, etc.), security settings regarding these information, etc.
· SD (Service Description): a set of descriptions containing pertinent information (including security settings) about the service (or a set of sub-services), that is offered to the end-user application, e.g. video on demand, maps, etc.
· RD (Recommendation Description) is a set of Recommended Information elements provided to the applications, in a structured, efficient, and compact form, when a customer requests a service in a certain environment. RD may include information extracted from UD, CD, SD; additional logical relations among UD/CD/SD (or their subsets) and metadata may be also included into RD. The operation of producing the RD, performed by Recommendation Engines, may have various ranges of complexity and performance, depending on the Recommendation Engine. The RD may have a general format, independent of the application.
In Figure 1, red elements indicate the formats specified by MPEG-UD. 
[image: ]
Figure 1 Conceptual Model of MPEG-UD (red elements UD/CD/SD/RD indicate the formats specified by MPEG-UD)
It has to be noticed that while some of the standard components, namely UD, CD, and SD refer to the description of specific entities or artifacts, respectively services, context and users, the RD is of a different nature. To better explain the need of having RD as a standard component in MPEG-UD, let us use the following example.
A user wants to make a holyday and hopes to find a good recommendation using his/her mobile mashup application which aggregates access to the most popular holyday planning websites. The UD of the user contains a record of all the images used in the last months by the user, but it does not contain any textual description. The Recommendation Engine, integrated with the mobile app, reads the UD and identifies among the recorded images some which relate to specific touristic places (e.g. the Mole Antonelliana in Torino). This is done thanks to a specific proprietary technology embedded in the Recommendation Engine which is capable of recognizing Italian touristic places by visual features. A touristic service provider X among the ones aggregated by the mobile application provides a service description containing information about the available search modalities. These are: textual search and visual search. The Recommendation Engine infers that the only possibility to recommend something to the user for his/her vacation is to launch a visual query on the visual search index of the service X. To this aim it proposes to the application a data structure, expressed in a standard format, in which a reference to the picture to be used as query and a reference (URL) to the visual search service to contact is contained. The mobile application then uses the picture as an example to search over the visual search index provided by service X and retrieve results to be presented to the user. The search service returns a list of possible vacations in Torino. The user finally selects a vacation in Piedmont with a stop in Torino to visit the Egyptian museum. 
Another example can be done in the domain of Smart TV services. Recent introduction of Smart TVs gives an uncountable number of possible choices of programs for a consumer, through the internet connection as well as through the broadcast channels. In such an environment, TV manufacturers consider including recommendation functionalities within the TV, to help their customers selecting the program (SD) according to their preferences (UD) and context (CD). The recommendation solution can be acquired from other business entities with expertise in this field. With the "standardized" RD, a business entity, which has a solution for the recommendation engine, can provide an interoperable recommendation service. Then, TV manufacturers only need to provide a light application which takes the recommendation expressed in RD and provides customized recommendations to the users. Assuming that several recommendation service providers are available, the user may be asked to select one of these services. In such an environment, a standard format for RD ensures the following three benefits. First, TV manufacturers are not constrained to select a specific recommendation engine nor to build one by themselves. Second, consumers have choices of selecting a recommendation service tailored to their preferences and context. Finally, recommendation service providers will compete to provide better services, without being tied to a specific TV manufacturer.
From the above explanations, it can be concluded that the RD is a way to make the interface between recommender systems and Applications a standard one, so that Applications can manage to use different recommender systems, depending e.g. on licensing, performance or application domain constraints.
The connection between Applications and user, context and service descriptions realized through RD (and Recommendation Engines) ensures interoperability at this level, avoiding that each application will have to implement its own recommendation technology.
	

[bookmark: _Toc401744528]   Terms and definitions
The terms in this document are defined as follows. 
	General 
	Description

	MPEG-UD
	Three standard descriptions that contain information about user, context, and service.

	UD 
(User Description)
	a 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. 

	CD 
(Context Description)
	a set of data that describe the context and environmental situation in which the user is located, e.g., device in use, physical position, environmental variables (temperature, humidity, etc.), traffic conditions, security settings regarding these information, etc.

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

	RD (Recommendation Description)
	a set of recommendation data, containing subsets from UD/CD/SD and additional logical relations and metadata related to the subsets; the Application may subsequently process the RD to build final recommendation for the user

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

	Service
	Any Independent, value-adding operation, which brings values to users, or applications providing benefits responding to user’s needs

	Context
	an environmental situation for the user, e.g., device in use, physical location, etc.

	Application
	an entity in charge of responding to the users’ requests (e.g. an interface allowing users to choose their preferred programs on a Smart TV).

	UD/CD/SD Managers
	entities that provide functionalities of filtering, accessing, storing, editing, updating and securing UD/CD/SD.

	Recommendation Engine
	a process (or a set of processes) in charge of exploiting all available information contained in UD, CD and SD to produce a compact information, i.e. RD, for the enriched user experience; the way in which Recommendation Engine works is out of the scope of the MPEG-UD standard

	Usage Role
	a function that a piece of data performs in a specific usage, e.g., the same picture referenced in a UD can be used for a query or as an illustrative example.
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1.1 [bookmark: _Toc401744530]Introduction
MPEG-UD standardizes the following four data formats: User Description (UD), Context Description (CD), and Service Description (SD), and Recommendation Description (RD). In this document, we propose several data types that can be used to support some elements and attributes commonly.
1.2 [bookmark: _Toc401744531] General description tools
[bookmark: _Toc401744532]commonAttributes
This commonAttributes can be used to describe properties of each sub element for UD, CD, SD and RD.
Syntax
	<attributeGroup name="commonAttributes">
		<attribute name="generatedTime" type="dateTime"/>
	</attributeGroup>

Semantics
	Name
	Definition

	commonAttributes
	Describes properties of each sub element for UD, CD, SD and RD.

	generatedTime
	Specifies generated time of context description.


[bookmark: _Toc401744533]Value Types
These several value types can be used to precisely express the data according to various conditions. These simple types define a basic scale type and specify the constraints and information.
Syntax
	<simpleType name="valueByNominal">
		<restriction base="NMTOKEN"/>
	</simpleType>
	<simpleType name="valueByOrdinal">
		<restriction base="integer"/>
	</simpleType>
	<simpleType name="valueByInterval">
		<restriction base="float"/>
	</simpleType>
	<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"/>
		</restriction>
	</simpleType>
	<simpleType name="ZeroToOnehundredRatioType">
		<restriction base="ct:valueByRatio">
			<minInclusive value="0"/>
			<maxInclusive value="100"/>
		</restriction>
	</simpleType>
	<simpleType name="ZeroToTenOrdinalType">
		<restriction base="ct:valueByOrdinal">
			<minInclusive value="0"/>
			<maxInclusive value="10"/>
		</restriction>
	</simpleType>
	<simpleType name="ZeroToOnehundredOrdinalType">
		<restriction base="ct:valueByOrdinal">
			<minInclusive value="0"/>
			<maxInclusive value="100"/>
		</restriction>
	</simpleType>
	<complexType name="normalizedRatioValueType">
		<choice>
			<element name="ZeroToOneRatio" type="ct:ZeroToOneRatioType"/>
			<element name="ZeroToOnehundredRatio" type="ct:ZeroToOnehundredRatioType"/>
		</choice>
	</complexType>
	<complexType name="normalizedOrdinalValueType">
		<choice>
			<element name="ZeroToTenOrdinal" type="ct:ZeroToTenOrdinalType"/>
			<element name="ZeroToOnehundredOrdinal" type="ct:ZeroToOnehundredOrdinalType"/>
		</choice>
	</complexType>

Semantics
	Name
	Definition

	valueByNominal
	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 internal name or naming convention. 

	valueByOrdinal
	Describes a natural ordering value such as ranking of priorities, the order of people’s place in a line, the choice on a rating scale from 1 to 100. In ordinal measurement 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.

	valueByInterval
	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 degrees and 150 degrees is the same as the difference between 30 degrees and 170 degrees. In interval scales, it is possible to add, subtract and average. But multiplication and division do not. 

	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. 

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

	ZeroToOneRatioType
	Describe the ratio value type of which the range is from 0 to 1. The value must be a floating point number and cannot be lower than 0 or greater than 1.

	ZeroToOnehundredRatioType
	Describe the ratio value type of which the range is from 0 to 100. The value must be a floating point number and cannot be lower than 0 or greater than 100.

	ZeroToTenOrdinalType
	Describe the ordinal value type of which the range is from 0 to 10. The value must be a integer number and cannot be lower than 0 or greater than 10.

	ZeroToOnehundredOrdinalType
	Describe the ordinal value type of which the range is from 0 to 100. The value must be a integer number and cannot be lower than 0 or greater than 100.

	normalizedRatioValueType
	Describe the normalized ratio value. Based on this type, only one of ZeroToOneRatio or ZeroToOnehundredRatio element shall be instantiated. 

	normalizedOrdinalValueType
	Describe the normalized ordinal value. Based on this type, only one of ZeroToTenOrdinal or ZeroToOnehundredOrdinal element shall be instantiated.
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TimeType can be used to describe the specific time information.
Syntax
	<complexType name="TimeType">
		<sequence>
			<element name="startTime" type="dateTime"/>
			<choice minOccurs="0">
				<element name="endTime" type="dateTime"/>
				<element name="duration" type="duration"/>
			</choice>
		</sequence>
	</complexType>
Semantics
	Name
	Definition

	TimeType
	Specifies a time point and duration to describe the specific time information. It describes start time and, end time or duration.

	startTime
	Describes a start time point based on   xsi:dateTime type.

	endTime
	Describes a end time point based on xsi:dateTime type.

	Duration
	Describes a duration time based on xsi:duration type.


[bookmark: _Toc401744535]Extended TimeType
This ExtendedTimeType can be used to describe added time information. The time interval may recur periodically, as indicated by the recurrence and numOfRecurrences attributes. This ExtendedTimeType can be used to describe a repetitive task.
Syntax
	<complexType name="ExtendedTimeType">
		<complexContent>
			<extension base="ct:TimeType">
				<attribute name="recurrence" default="none">
					<simpleType>
						<restriction base="NMTOKEN">
							<enumeration value="none"/>
							<enumeration value="daily"/>
							<enumeration value="weekly"/>
							<enumeration value="monthly"/>
							<enumeration value="annually"/>
						</restriction>
					</simpleType>
				</attribute>
				<attribute name="numOfRecurrences" type="positiveInteger"/>
			</extension>
		</complexContent>
	</complexType>

	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-recurring.
· daily - Indicates that the associated temporal interval recurs on a daily basis.
·  weekly - Indicates that the associated temporal interval recurs on a weekly basis.
· monthly - Indicates that the associated temporal interval recurs on a monthly basis.
· annually - Indicates that the associated temporal interval recurs on an annual basis.
Other values that are datatype-valid with respect to xsi:string are reserved. By default, the time interval is non-recurring.

	numOfRecurrences
	Indicates how many times the time interval recurs (optional). For example, when recurrence="daily", the value of numOfRecurrences denotes the number of days that the PreferenceCondition shall be in effect. This attribute shall not be used when the time interval is not recurring (recurrence="none"). When a time interval recurs (as indicated by the recurrence attribute) and the numOfRecurrences attribute is not present, the time interval when the PreferenceCondition shall be in effect recurs indefinitely. When the time interval recurs and the numOfRecurrences attribute is present, the time interval indicated by the Time element is the first interval in the sequence of
time intervals when the PreferenceCondition shall be in effect. In this case, the Time element must include a specific time instant (date and time) that specifies the start of the first interval.
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This termReferenceListType can be used to describe a simple CS.
Syntax
<simpleType name="termReferenceListType">
	<list itemType="anyURI"/>
</simpleType>

	Name
	Definition

	termReferenceListType
	Describes a reference to a term. The termReferenceType supports URIs (anyURIType).
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[bookmark: _Toc401744537][bookmark: _Toc377347246]User Description
1.3 [bookmark: _Toc401744538]Introduction
MPEG-UD standardizes the following four data formats: User Description (UD), Context Description (CD), and Service Description (SD), and Recommendation Description (RD). UD is a set of descriptions which may contain static and dynamic information about the user. As mentioned in the requirement document, a device, a process, a software agent, an animal, an industrial process or an organization as well as a person can be a user. We propose structure of UD and its several subsets which are elements describing various characteristics of user.
1.4 [bookmark: _Toc377347247][bookmark: _Toc401744539]User description tools
[bookmark: _Toc377347248][bookmark: _Toc401744540]Root Element
The UD element serves as the root element of the MPEG-UD Format. The root element shall be used as the topmost element in all messages transmitted. The root elements UD provide individual description for user. Each individual description describes specific content using top-level type. 
[bookmark: _Toc377347249]Syntax
	<element name="UD" type="ud:UserDescriptionType"/>
	<complexType name="UserDescriptionType">
		<sequence>
			<element name="UserID" type="mpeg7:UserIdentifierType"/>
			<element name="UserProfile" type="ud:UserProfileType" minOccurs="0"/>
			<element name="UsageHistory" type="ud:UsageHistoryType" minOccurs="0"/>
			<element name="Preference" type="ud:PreferenceType" minOccurs="0"/>
			<element name="Emotion" type="ud:EmotionType" minOccurs="0"/>
			<element name="Schedule" type="ud:ScheduleType" minOccurs="0"/>
			<element name="Activity" type="ud:ActivityType" minOccurs="0"/>
			<element name="MultimediaType" type="mpeg7:DSType" minOccurs="0"/>
			<element name="Intention" type="ud:IntentionType" minOccurs="0"/>
		</sequence>
		<attributeGroup ref="ct:commonAttributes"/>
	</complexType>
	<complexType name="BaseUserType" abstract="true"/>
Semantics
	Name
	Definition

	UD
	Serves as the root element of the MPEG UD Format. The UD element shall be used as the topmost element to make user description in an instance of MPEG-UD Format.

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

	UserID
	Describes the unique identifier of a user.

	UserProfile
	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.

	MultimediaType
	[bookmark: _GoBack]Describes the multimedia type used.

	Intention
	Describes the Intention of the user based on the IntentionType

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



[bookmark: _Toc377347250][bookmark: _Toc401744541]UserProfileType
The UserProfileType represents the abstract concept of a “user”. Concretely, a user can be a person, an organization (e.g., a company), a group of persons (e.g. a musical ensemble), a device or other mixed user (e.g., a cat and a person).
Syntax
	<complexType name="UserProfileType" abstract="true">
		<complexContent>
			<extension base="ud:BaseUserType">
				<sequence>
					<element name="Specialty" type="ud:SpecialtyType" minOccurs="0" maxOccurs="unbounded"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

Semantics
Semantics of the UserProfileType:
	Name
	Definition

	UserProfileType
	Describes a basic entity of user information (abstract). The User Profile entity 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 group has in various fields



[bookmark: _Toc401744542]PersonProfileType
The PersonProfileType describes a person entity. The PersonProfileType can be used to describe individual basic properties of human being.
Syntax
	<complexType name="PersonProfileType">
		<complexContent>
			<extension base="ud:UserProfileType">
				<sequence>
					<element name="PersonInformation" type="mpeg7:PersonType" minOccurs="0"/>
					<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" type="ud:RelationshipStatusType" minOccurs="0"/>
					<element name="Gender" type="ud:GenderType" minOccurs="0"/>
					<element name="SocialInformation" type="ud:SocialInformationType" minOccurs="0" maxOccurs="unbounded"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

Semantics
Semantics of the PersonProfileType:
	Name
	Definition

	PersonProfileType
	Describe individual basic properties of human being.

	PersonInformation
	Inherits the structure from the MPEG-7:PersonType 

	Birthtime
	Description of the birthtime

	Language
	Describe properties of a specific language that this user can use.

	Accessibility
	Describe the characteristics of a user’s disabilitydisability.

	ReleationshipStatus
	The relationship status of the user

	Geneder
	The gender of the user

	SocialInformation
	Describes information on the social communities provided by a given service.



[bookmark: _Toc401744543][bookmark: _Toc377347252]OrganizationProfileType
The OrganizationProfileType can be used to describe profile of organization.
1.4.1.1 Syntax
	<complexType name="OrganizationProfileType">
		<complexContent>
			<extension base="ud:UserProfileType">
				<sequence>
					<element name="OrganizationInformation" type="mpeg7:OrganizationType"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

1.4.1.2 Semantics
Semantics of the OrganizationProfileType:
	Name
	Definition

	OrganizationProfileType
	Describe the profile of user’s organization.

	OrganizationInformation
	Describe the information of user’s organization.



1.4.2 [bookmark: _Toc401744544]DeviceProfileType
The DeviceProfileType can be used to describe profile of device.
1.4.2.1 Syntax
	<complexType name="DeviceProfileType">
		<complexContent>
			<extension base="ud:UserProfileType">
				<sequence>
					<element name="Device" type="mpeg21:TerminalCapabilityBaseType"/>
					<element name="DeviceCategory" type="ud:DeviceCategoryType" minOccurs="0" maxOccurs="unbounded"/>
				</sequence>
				<attribute name="DeviceID" type="ID" use="required"/>
			</extension>
		</complexContent>
	</complexType>
1.4.2.2 Semantics
Semantics of the DeviceProfileType:
	Name
	Definition

	DeviceProfileType
	Description of the device profile.

	Device
	Description of the device capabilities

	DeviceCategory
	Description of the device information such as type of device

	DeviceID
	Description of the device identifier.


1.4.2.3 Examples
<ud:DeviceProfile DeviceID="ID_5">
	<ud:Device xsi:type="mpeg21:DisplaysType">
	<mpeg21:Display>
	<mpeg21:DisplayCapability xsi:type="mpeg21:DisplayCapabilityType">
		<mpeg21:ScreenSize horizontal=42 vertical=41/>
	</mpeg21:DisplayCapability>
	</mpeg21:Display>
</ud:Device>
	<ud:DeviceCategory>Watch</ud:DeviceCategory>
</ud:DeviceProfile>

1.4.3 DeviceCategoryType
1.4.3.1 Syntax
<simpleType name="DeviceCategoryType">
	<restriction base="string">
		<enumeration value="Watch"/>
		<enumeration value="Smartphone"/>
		<enumeration value="Glasses"/>
		<enumeration value="ElectronicTextiles"/>
		<enumeration value="Helmet"/>
		<enumeration value="Glove"/>
		<enumeration value="Shoes"/>
		<enumeration value="Belt"/>
	</restriction>
</simpleType>
1.4.3.2 Semantics
Semantics of the DeviceProfileType.
	Name
	Definition

	DeviceCategoryType
	Describes the category of device.



1.4.3.3 Examples
<ud:DeviceCategory>Watch</ud:DeviceCategory>

[bookmark: _Toc401744545]GroupedProfileType
The GroupedProfileType can be used to describe basic attributes of a group which is a set of users.
Syntax
	<complexType name="GroupedProfileType">
		<complexContent>
			<extension base="ud:UserProfileType">
				<choice minOccurs="2" maxOccurs="unbounded">
					<element name="User" type="ud:UserProfileType"/>
					<element name="UserRef" type="anyURI"/>
				</choice>
			</extension>
		</complexContent>
	</complexType>

Semantics
Semantics of the GroupedProfileType:
	Name
	Definition

	GroupedProfileType
	Describes an individual group’s basic profile. 

	User
	Describes information of a group’s member. (i.e. User Profile, Device Profile, Organization Profile)

	UserRef
	Describes the reference of a group’s member as anyURI.



Example
[bookmark: _Toc377421471]<ud:UD>
	<ud:UserID>
		<mpeg7:Name>ID_30253_Jim'sFamily</mpeg7:Name>
	</ud:UserID>
	<ud:UserProfile xsi:type="ud:GroupedProfileType">
		<ud:User xsi:type="ud:PersonProfileType">
			<ud:PersonInformation>			<mpeg7:Name><mpeg7:GivenName>Jim</mpeg7:GivenName></mpeg7:Name>
			</ud:PersonInformation>
		</ud:User>
		<ud:UserRef>ID_3023_Jim</ud:UserRef>
		<ud:UserRef>ID_303_John</ud:UserRef>
	</ud:UserProfile>
</ud:UD>


1.4.4 [bookmark: _Toc401744546]UsageHistoryType
The UsageHistoryType describes the history of actions on specific area by a user. Usage history of media contents, movement of user, pattern in online social network and purchase record at specific store can be a UsageHistory.
1.4.4.1 Syntax
<complexType name="UsageHistoryType">
		<complexContent>
			<extension base="ud:BaseUserType">
				<sequence>
					<element name="DetailedUserInteraction" type="ud:DetailedUserInteractionType"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>
	<complexType name="DetailedUserInteractionType">
		<annotation>
			<documentation>The main complex type describing detailed interaction with multimedia items</documentation>
		</annotation>
		<complexContent>
			<extension base="ud:BaseUserType">
				<sequence>
					<element name="MultimediaExperiences">
						<complexType>
							<sequence>
								<element name="MultimediaExperience" type="ud:MultimediaExperienceType" maxOccurs=”unbounded”/>
							</sequence>
						</complexType>
					</element>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

1.4.4.2 Semantics
Semantics of the UsageHistoryType:
	Name
	Definition

	UsageHistoryType
	[bookmark: _Toc377421476][bookmark: _Toc377583239][bookmark: _Toc377620560][bookmark: _Toc377594089]Describes the history of actions on specific area by a user. Usage history of media contents, movement of user, pattern in online social network and purchase record at specific store can be a UsageHistory. UsageHistoryType extends BaseUserType.

	MultimediaExperiences
	The set of multimedia experiences of the user

	DetailedUserInteraction
	structure containing information about the multimedia experiences of the user.



1.4.5 [bookmark: _Toc401744547]EventType
An abstract representation of a generic event.

1.4.5.1 Syntax
	<complexType name="EventType" abstract="true">
		<annotation>
			<documentation>An abstract representation of a generic real event</documentation>
		</annotation>
		<attribute name="startTime" type="dateTime"/>
		<attribute name="endTime" type="dateTime"/>
		<attribute name="coordinates" type="anyURI"/>
	</complexType>

1.4.5.2 Semantics
Semantics of the EventType:
	Name
	Definition

	eventType
	An abstract representation of a generic real event

	startTime
	The start time of the event 

	endTime
	The end time of the event

	Coordinates
	The geolocalisation of the event



1.4.6 [bookmark: _Toc401744548]interactionAtomType
An abstract representation of observables and artefacts.

1.4.6.1 Syntax
	<complexType name="InteractionAtomType">
		<annotation>
			<documentation>An abstract representation of observables and artefacts</documentation>
		</annotation>
		<sequence>
			<element name="Role" type="anyURI">
				<annotation>
					<documentation>A piece of metadata that expresses the functionality of an interaction atom (e.g. an observable or an artefact) while in a specific state. For example, if the user adds a text part (artefact) with the intention of annotating an image (observable), then the role of such text will be “annotation”</documentation>
				</annotation>
			</element>
			<element name="MultimediaObject" type="didl:ItemType">
				<annotation>
					<documentation>Any type of data that can be handled by a device in order to produce multimedia contents, e.g. in video, audio, text formats. The description of a multimedia object may include its low-level characteristics (e.g. the “colour histogram” of a video). A multimedia object can play a role as an observable or as an artefact during a state of a multimedia experience. Multimedia objects comprise the following types of objects: 

Text, Image, Video, AudioVisual, Audio, Application
</documentation>
				</annotation>
			</element>
			<sequence minOccurs="0">
				<element name="Composition">
					<complexType>
						<sequence maxOccurs="unbounded">
							<element name="Artefact" type="ud:ArtefactType"/>
							<element name="Observable" type="ud:ObservableType"/>
						</sequence>
					</complexType>
				</element>
			</sequence>
		</sequence>
	</complexType>
[bookmark: Link4]
1.4.6.2 Semantics
Semantics of the interactionAtomType:
	Name
	Definition

	InteractionAtomType
	An abstract representation of observables and artefacts

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

	MultimediaObject
	Any type of data that can be handled by a device in order to produce multimedia contents, e.g. in video, audio, text formats. The description of a multimedia object may include its low-level characteristics (e.g. the “colour histogram” of a video). A multimedia object can play a role as an observable or as an artefact during a state of a multimedia experience. Multimedia objects comprise the following types of objects: Text, Image, Video, AudioVisual, Audio, Application 

	Composition
	Any composition of Artefacts or Observables



1.4.7 [bookmark: _Toc401744549]artefactType  
[bookmark: _Toc377583241]A specific multimedia object added to an observable by the user while in a specific state. An artefact is any multimedia object actively generated by a user (e.g. tags, annotations, voice) or selected by the user during a specific state of his/her multimedia experience.

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

1.4.8 [bookmark: _Toc401744550]observableType
A specific multimedia object that the user may decide to use, while in a specific state, during his/her multimedia experience. An observable is any multimedia object visible to the user in a specific state (e.g. an image in the graphic interface).

1.4.8.1 Syntax
	<complexType name="ObservableType">
		<annotation>
			<documentation>A specific multimedia object that the user may decide to use, while in a specific state, during his/her multimedia experience. An observable is any multimedia object visible to the user in a specific state (e.g. an image in the graphic interface)</documentation>
		</annotation>
		<complexContent>
			<extension base="ud:InteractionAtomType">
				<sequence minOccurs="0" maxOccurs="unbounded">
					<element name="UsageEvent">
						<annotation>
							<documentation>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, ...)</documentation>
						</annotation>
						<complexType>
							<complexContent>
								<extension base="ud:EventType">
									<attribute name="usageType" type="anyURI"/>
								</extension>
							</complexContent>
						</complexType>
					</element>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

1.4.8.2 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, ...)




1.4.9 [bookmark: _Toc401744551]multimediaExperienceType
The complex set of events (states and usage events) representing the fruition by the user, within a given time interval, of a certain number of multimedia contents

1.4.9.1 Syntax
	<complexType name="MultimediaExperienceType">
		<annotation>
			<documentation>The complex set of events (states and usage events) representing the fruition by the user, within a given time interval, of a certain number of multimedia contents</documentation>
		</annotation>
		<sequence>
			<element name="States">
				<complexType>
					<sequence>
						<element name="State" type="ud:StateType"/>
					</sequence>
				</complexType>
			</element>
		</sequence>
	</complexType>

1.4.9.2 Semantics
	Name
	Definition

	States
	The states that compose the multimedia experience




1.4.10 [bookmark: _Toc401744552]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.

1.4.10.1 Syntax
<complexType name="StateType">
		<annotation>
			<documentation>A specific event, identified by a set of “variables” or “coordinates” univocally identifying the set of interaction atoms and their respective roles in a given state of the multimedia experience</documentation>
		</annotation>
		<complexContent>
			<extension base="ud:EventType">
				<sequence>
					<element name="Artefacts" minOccurs="0">
						<complexType>
							<sequence>
								<element name="Artefact" type="ud:ArtefactType" maxOccurs="unbounded"/>
							</sequence>
						</complexType>
					</element>
					<element name="Observables" minOccurs="0">
						<complexType>
							<sequence>
								<element name="Observable" type="ud:ObservableType" maxOccurs="unbounded"/>
							</sequence>
						</complexType>
					</element>
					<element name="SemanticallyRelatedStates" minOccurs="0">
						<complexType>
							<sequence>
								<element name="StatesRef" minOccurs="1" maxOccurs="unbounded">
									<simpleType>
										<list itemType="anyURI"/>
									</simpleType>
								</element>
							</sequence>
							<attribute name="criterion" type="anyURI"/>
						</complexType>
					</element>
				</sequence>
				<attribute name="order" type="nonNegativeInteger"/>
				<attribute name="id" type="anyURI"/>
			</extension>
		</complexContent>
	</complexType>

1.4.10.2 Semantics
	Name
	Definition

	Artefacts
	The artefacts characterizing the state

	Observables
	The observables characterizing the state

	SemanticallyRelatedStates
	Structure pointing to semantically related states to the current state. The specific semantics of this relation is demanded to a controlled vocabulary.




1.4.11 [bookmark: _Toc377347262][bookmark: _Toc401744553]PreferenceType
This 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.
1.4.11.1 Syntax
	<complexType name="PreferenceType">
		<complexContent>
			<extension base="ud:BaseUserType">
				<sequence>
					<element name="UserPreferences" type="mpeg7:UserPreferencesType" minOccurs="0"/>
					<element name="AudioPresentationPreferences" type="mpeg21:AudioPresentationPreferencesType" minOccurs="0"/>
					<element name="DisplayPresentationPreferences" type="mpeg21:DisplayPresentationPreferencesType" minOccurs="0"/>
					<element name="GraphicsPresentationPreferences" type="mpeg21:GraphicsPresentationPreferencesType" minOccurs="0"/>
					<element name="ServicePreference" type="ud:ServicePreferencesType" minOccurs="0"/ maxOccurs=”unbounded”>
					<element name="AudioPresentationPreferencesInfo" type="ud:AudioPresentationPreferencesInfoType" minOccurs="0"/>
					<element name="TranslationPreference" type="ud:TranslationPreferenceType" minOccurs="0"/>
					<element name="InterestedMedia" type="mpeg7:DSType" minOccurs="0"/>
					<element name="WebLinkPreferences" type="ud:WebLinkPreferenceType" minOccurs="0" maxOccurs="unbounded"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

1.4.11.2 Semantics
Semantics of the PreferenceType:
	Name
	Definition

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

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

	AudioPresentationPreferences
	Describes the preferences of a User regarding the presentation or rendering or audio resources. The mpeg7 mpeg21:AudioPresentationPreferencesType contains VolumeControl, AudibleFrequencyRange, AudioOutputDevice, BalancePreference, Soundfield and SoniferousSpeed element.

	DisplayPresentationPreferences
	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.

	GraphicsPresentationPreferences
	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.

	AudioPresentationPreferencesInfo
	Describes the preferences of a User regarding the presentation or rendering or lossless audio resources. The AudioPresentationPreferencesInfoType contains LosslessCreationInfo, LosslessAudioFormat, LossyAudioFormat, LosslessAudioFileSize and AudioMusicPreference element.

	TranslationPreference
	Describes the preferences for translation services.

	InterestedMedia
	Describes the media of interest

	WebLinkPreferences
	Describes the preference related to the various weblinks



1.4.12 [bookmark: _Toc401744554]WebLinkPreferenceType
This sub clause describes information of the preference related to specific weblinks. This WebLinkPreferenceType type describes the preference related to the various weblinks. This type describes information of preferred weblinks by user with web applications such as a web browser. 
The WebLinkPreferenceType type is composed of the WebLinkAddress element and the preferenceLevel attribute for that link.
1.4.12.1 Syntax
For PreferenceType:
<complexType name="WebLinkPreferenceType">
<sequence>
<element name="WebLinkAddress" type="anyURI"/>
</sequence>
<attribute name="preferenceLevel" type="ct:ZeroToOnehundredRatioType" use=”optional” default=”50”/>
</complexType>
					

1.4.12.2 Semantics
Semantics of the WebLinkPreferenceType type:
	Name
	Definition

	WebLinkPreferenceType
	Describes the preference related to the specific weblink. 

	WebLinkAddress
	Describes the URI of the preferred weblink. 

	preferenceLevel
	Describes a ranking of the weblink preference. Value ranges from 0 to 100 and default value is 50.  




1.4.13 [bookmark: _Toc377347263][bookmark: _Toc401744555]ServicePreferencesType
ServicePreferencesType describes the level of preferences for specific services. Every user can have his personal preferences of the various services, respectively. UD Document can contain preferences about specific services and providers of services Recommendation
1.4.13.1 Syntax
	<complexType name="ServicePreferencesType">
		<sequence>
			<element name="ServiceGeneralInformation" type="sd:ServiceGeneralInformationType"/>
		</sequence>
			<attribute name="preferenceLevel" type="ct:ZeroToOnehundredOrdinalType" use="required"/>
	</complexType>

1.4.13.2 Semantics
Semantics of the ServicePreferencesType:
	Name
	Definition

	ServiceGeneralInformation
	Describes general information of the service. Service name, Provider Name, generic service information, service URI, service category and so on can be described by this type.

	preferenceLevel
	Indicate the priority or weight assigned to a particular user preference, relative to other components. The range of the preference values is from 0 to 100.



1.4.13.3 Examples

<ud:Preference>
	<ud:ServicePreference preferenceLevel="95">
		<ud:ServiceGeneralInformation>
			<sd:ServiceName>Service</sd:ServiceName>
			<sd:ServiceProviderName>Company</sd:ServiceProviderName>
		</ud:ServiceGeneralInformation>
	</ud:ServicePreference>
	<ud:PreferenceDescription>
		<ud:UserID>
			<mpeg7:Name>Jake</mpeg7:Name>
		</ud:UserID>
	</ud:PreferenceDescription>
</ud:Preference>


1.4.14 [bookmark: _Toc401744556]AudioPresentationPreferencesInfoType
This AudioPresentationPreferencesInfoType describes the preferences for lossless audio services.
1.4.14.1 Syntax
<complexType name="AudioPresentationPreferencesInfoType">
		<sequence>
			<element name="LosslessCreationInfo" type="cd:LosslessAudioEnvironmentType" minOccurs="0"/>
			<element name="LosslessAudioFormat" type="ud:LosslessAudioFormatType" minOccurs="0"/>
			<element name="LossyAudioFormat" type="ud:LossyAudioFormatType" minOccurs="0"/>
			<element name="LosslessAudioFileSize" type="ud:LosslessAudioFileSizeType" minOccurs="0"/>
			<element name="AudioMusicPreference" type="ud:AudioMusicPreferenceType" minOccurs="0"/>
		</sequence>
		<attribute name="id" type="ID" use="optional"/>
	</complexType>
	<simpleType name="LosslessAudioFormatType">
		<restriction base="NMTOKEN">
			<enumeration value="AppleLossless"/>
			<enumeration value="AdaptiveTransformAcousticCoding"/>
			<enumeration value="aptXLossless"/>
			<enumeration value="AudioLosslessCoding"/>
			<enumeration value="DirectStreamTransfer"/>
			<enumeration value="DolbyTrueHD"/>
			<enumeration value="DTSHDMasterAudio"/>
			<enumeration value="FreeLosslessAudioCodec"/>
			<enumeration value="MeridianLosslessPacking"/>
			<enumeration value="MonkeyAudio"/>
			<enumeration value="MPEG4SLS"/>
			<enumeration value="OptimFROG"/>
			<enumeration value="OriginalSoundQuality"/>
			<enumeration value="RealAudioLossless"/>
			<enumeration value="Shorten"/>
			<enumeration value="TrueAudioLossless"/>
			<enumeration value="WavPackLossless"/>
			<enumeration value="WindowsMediaAudioLossless"/>
			<enumeration value="Others"/>
		</restriction>
	</simpleType>
	<simpleType name="LossyAudioFormatType">
		<restriction base="NMTOKEN">
			<enumeration value="CELT"/>
			<enumeration value="AAC"/>
			<enumeration value="MP3"/>
			<enumeration value="OGG"/>
			<enumeration value="AMR"/>
			<enumeration value="WMA"/>
			<enumeration value="AC3"/>
			<enumeration value="Speex"/>
			<enumeration value="TwinVQ"/>
			<enumeration value="Others"/>
		</restriction>
	</simpleType>
	<simpleType name="LosslessAudioFileSizeType">
		<restriction base="NMTOKEN">
			<enumeration value="Small"/>
			<enumeration value="Medium"/>
			<enumeration value="Large"/>
		</restriction>
	</simpleType>
	<simpleType name="AudioMusicPreferenceType">
		<restriction base="NMTOKEN">
			<enumeration 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"/>
			<enumeration value="Others"/>
		</restriction>
	</simpleType>

1.4.14.2 Semantics
Semantics of the LosslessAudioPresentationPreferencesType:
	Name
	Definition

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

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

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

	LosslessAudioFileSize
	Describes user’s preference on the file size for lossless audio. ”Small” corresponds roughly memory capacity of mobile device. “Meduim” corresponds roughly most of lossless audio file size. “Large” is more than “medium”.

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



1.4.15 [bookmark: _Toc401744557]TranslationPreferencesType
This TranslationPreferencesType describes the preferences for translation services.
1.4.15.1 Syntax
	<complexType name="TranslationPreferenceType">
		<sequence>
			<element name="SourceLanguagePreference" type="language" minOccurs="0"/>
			<element name="TargetLanguagePreference" type="language" minOccurs="0"/>
			<element name="SpeechStylePreference" type="ud:SpeechStylePreferenceType"/>
			<element name="VoiceGenderPreference" type="ud:GenderType" default="unspecified" minOccurs="0"/>
		</sequence>
		<attribute name="VoicePitch" type="mpeg7:nonNegativeReal" use="optional"/>
		<attribute name="VoiceSpeed" type="mpeg7:nonNegativeReal" use="optional"/>
		<attribute name="RequestVariants" type="boolean" use="optional" default="false"/>
	</complexType>
1.4.15.2 Semantics
Semantics of the ServicePreferencesType:
	Name
	Definition

	SourceLanguagePreference
	Describes user’s preference on the source language for translation.

	TargetLanguagePreference
	Describes user’s preference on the target language for translation.

	SpeechStylePreference
	Describes user’s preference on the style of the translated output speech.

	VoiceGenderPreference
	Describes user’s preference on the gender of the translated output speech.

	VoicePitch
	Describes user’s preference on the pitch of the translated output speech.

	VoiceSpeed
	Describes user’s preference on the speed of the translated output speech.

	RequestVariants
	Describes user’s requirement for language variant.



1.4.16 [bookmark: _Toc401744558]SpeechStylePreferenceType
1.4.16.1 Syntax
	<simpleType name="SpeechStylePreferenceType">
		<restriction base="NMTOKEN">
			<enumeration value="formal"/>
			<enumeration value="informal"/>
		</restriction>
	</simpleType>

1.4.17 [bookmark: _Toc401744559]RelationshipType
1.4.17.1 Syntax
		<simpleType name="RelationshipStatusType">
		<restriction base="string">
			<enumeration value="single"/>
			<enumeration value="engaged"/>
			<enumeration value="married"/>
			<enumeration value="separated"/>
			<enumeration value="divorced"/>
			<enumeration value="widowed"/>
			<enumeration value="in_a_relationship"/>
			<enumeration value="in_an_open_relationship"/>
			<enumeration value="it_is_complicated"/>
			<enumeration value="other"/>
			<enumeration value="unspecified"/>
		</restriction>
	</simpleType>

1.4.18 [bookmark: _Toc401744560]GenderType
1.4.18.1 Syntax
	<simpleType name="GenderType">
		<restriction base="NMTOKEN">
			<enumeration value="female"/>
			<enumeration value="male"/>
			<enumeration value="neuter"/>
			<enumeration value="unspecified"/>
		</restriction>
	</simpleType>

1.4.19 [bookmark: _Toc377347264][bookmark: _Toc401744561]EmotionType
The EmotionType can be used to represents user’s subjective notion and feeling. It can be described user’s emotion including its changes over time. The emotion can be acquired by some direct input of user or inference results from sensor data.
1.4.19.1 Syntax
<complexType name="EmotionType">
		<complexContent>
			<extension base="ud:BaseUserType">
				<sequence>
					<choice minOccurs="0" maxOccurs="unbounded">
						<element name="EmotionGroup" type="ud:EmotionGroupType"/>
						<choice>
							<element name="DynamicEmotionVocabularySet" type="ud:VocabularySetType">
								<unique name="unique-vocabulary">
									<selector xpath="ud:vocabulary"/>
									<field xpath="@name"/>
								</unique>
							</element>
							<element name="StaticEmotionVocabularySet" type="ct:termReferenceListType"/>
						</choice>
					</choice>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

1.4.19.2 Semantics
Semantics of the EmotionType:
	Name
	Definition

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

	EmotionGroup
	Describes an emotion or some related information. The emotion is described by several EmotionDescription, each being present with different values of reliability. 

	DynamicEmotionVocabularySet
	Describes a dynamic set of emotion vocabularies. Only vocabulary names defined in the declared emotion vocabulary set of the given element can be used for representations of emotions.
The VocabularySetType can be used to describe the fundamental emotions according to a set of definite criteria. Many different theories implicitly posit different ontologies of emotion. There has been dispute about what emotions really are, and indeed. For this reason, the complete set of vocabularies for representing emotions does not exist. The VocabularySetType can be temporarily used to define set of emotion vocabularies to solve that problem.

	StaticEmotionVocabularySet
	Describes a static  set of emotion vocabularies. 
Other values that are datatype-valid with respect to mpeg7:termReferenceType are reserved.



1.4.19.3 Examples
<ud:Emotion>
	<ud:EmotionGroup triggeredBy="http://www.abc.com/video.mp4" detectedFrom="eyes" emotion-set="#big6">
		<ud:PeriodOfOccurrence>
			<ct:startTime>2001-12-17T09:30:47Z</ct:startTime>
			<ct:endTime>2001-12-17T12:30:47Z</ct:endTime>
		</ud:PeriodOfOccurrence>
		<ud:EmotionDescription reliability="0.9">
			<ud:emotionName>anger</ud:emotionName>
			<ud:value>
				<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>
			</ud:value>
		</ud:EmotionDescription>
	</ud:EmotionGroup>
	<ud:EmotionGroup triggeredBy="http://www.abc.com/happy.mp3" detectedFrom="ears" emotion-set="/EmotionVocabularySet#mpegud-emotion">
		<ud:PeriodOfOccurrence>
			<ct:startTime>2001-12-19T09:30:47Z</ct:startTime>
			<ct:endTime>2001-12-19T10:39:47Z</ct:endTime>
		</ud:PeriodOfOccurrence>			
<ud:EmotionDescription reliability="0.2">
		<ud:emotionName>emotion1</ud:emotionName>
			<ud:value>
				<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>
			</ud:value>
		</ud:EmotionDescription>
		<ud:EmotionDescription>
			<ud:emotionName>emotion2</ud:emotionName>
			<ud:value>
				<ct:ZeroToOneRatio>0.9</ct:ZeroToOneRatio>
			</ud:value>
	</ud:EmotionDescription>
	</ud:EmotionGroup>
	<ud:EmotionVocabularySet id="big6">
		<ud:vocabulary name="anger"/>
		<ud:vocabulary name="disgust"/>
		<ud:vocabulary name="fear"/>
		<ud:vocabulary name="happiness"/>
		<ud:vocabulary name="sadness"/>
		<ud:vocabulary name="surprise"/>
	</ud:EmotionVocabularySet>
	<ud:EmotionVocabularySet id="mpegud-emotion">
		<ud:vocabulary name="emotion1"/>
		<ud:vocabulary name="emotion2"/>
		<ud:vocabulary name="emotion3"/>
	</ud:EmotionVocabularySet>
</ud:Emotion>

<ud:Emotion>
	<ud:EmotionVocabularySet id="big6">
		<ud:vocabulary name="anger"/>
		<ud:vocabulary name="disgust"/>
		<ud:vocabulary name="fear"/>
		<ud:vocabulary name="happiness"/>
		<ud:vocabulary name="sadness"/>
		<ud:vocabulary name="surprise"/>
	</ud:EmotionVocabularySet>
	<ud:EmotionVocabularySet id="pad">
		<ud:vocabulary name="pleasure"/>
		<ud:vocabulary name="arousal"/>
		<ud:vocabulary name="dominance"/>
	</ud:EmotionVocabularySet>
	<ud:EmotionVocabularySet id="mpegud-emotion">
		<ud:vocabulary name="emotion1"/>
		<ud:vocabulary name="emotion2"/>
		<ud:vocabulary name="emotion3"/>
	</ud:EmotionVocabularySet>	
</ud:Emotion>


1.4.20 [bookmark: _Toc377347265][bookmark: _Toc401744562]VocabularySetType
The VocabularySetType can be used to describe the fundamental vocabularies according to a set of definite criteria. There has been dispute about what vocabularies really are, and indeed to describe specific information. For this reason, the complete set of vocabularies for representing a special domain does not exist. The VocabularySetType can be used to describe temporarily used set of vocabularies. 
1.4.20.1 Syntax
	<complexType name="VocabularySetType">
		<sequence>
			<element name="vocabulary" maxOccurs="unbounded">
				<complexType>
					<attribute name="name" type="NMTOKEN" use="required"/>
				</complexType>
			</element>
		</sequence>
		<attribute name="id" type="ID" use="required"/>
	</complexType>

1.4.20.2 Semantics
Semantics of the VocabularySetType::
	Name
	Definition

	VocabularySetType
	[bookmark: _Toc377347266][bookmark: _Toc377518186][bookmark: _Toc377583234][bookmark: _Toc377620555][bookmark: _Toc377594084]Describe the fundamental vocabularies according to a set of definite criteria. There has been dispute about what vocabulary really are, and indeed to describe specific information. For this reason, the complete set of vocabularies for representing a special domain does not exist. The VocabularySetType can be used to describe temporarily used set of vocabularies.

	Vocabulary
	Describes some information of each vocabulary which composes the emotionvocabularyset. 

	Name
	Describes the name of vocabulary

	Id
	Describes the unique id of VocabularySet




1.4.21 [bookmark: _Toc377347267][bookmark: _Toc401744563]EmotionGroupType
The EmotionGroupType can be used to describe and specify detailed information about emotion state of this user according to a specific duration. The emotion-set attribute declares a global emotion vocabulary set which is predefined by EmotionVocabularySetType Element.
1.4.21.1 Syntax
	
<complexType name="EmotionGroupType">
		<sequence>
			<element name="PeriodOfOccurrence" type="ct:TimeType"/>
			<element name="EmotionDescription" type="ud:EmotionDescriptionType" maxOccurs="unbounded"/>
		</sequence>
		<attribute name="emotion-set" type="anyURI" use="required"/>
	</complexType>
	<complexType name="EmotionDescriptionType">
		<sequence>
			<element name="emotionName" type="token"/>
			<element name="value" type="ct:normalizedRatioValueType"/>
</sequence>
       <attribute name="triggeredBy" type="anyURI"/>
       <attribute name="aspect" type="token" use="optional"/>
<attribute name="detectedFrom" type="anyURI"/>
		<attribute name="reliability" type="ct:ZeroToOneRatioType"/>
	</complexType>

1.4.21.2 Semantics
Semantics of the EmotionGroupType:
	Name
	Definition

	EmotionGroupType
	Describes an emotion or some related information. The emotion is described by several EmotionDescription, each being present with different values of reliability.

	PeriodOfOccurrence
	Describes the starting and ending absolute times. This ct:TimeType denotes the absolute time at which an emotion or related some information happened.

	EmotionDescription
	Describes the specific emotional state. 

	emotionName
	Denotes the name of emotion on the result of measuring a user's emotional state. The value of "name" must be one of the predefined vocabularies of emotion-set. For example, when it comes to defining "BigSix" as the value for "emotion-set" attribute of "Emotion Group" element, the only acceptable values are: [anger, disgust, fear, happiness, sadness, surprise](refer to the Bix6 theory made by Paul Ekman)

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

	Reliability
	Describes the degree of reliability on the result of measuring a user's emotional state. The value of "reliability" must be a floating point number and cannot be lower than 0 or greater than 1.

	triggeredBy
	Describes who and what caused this emotion. The emotion can be triggered by such a vehicle as persons, animals and media

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

	aspect
	Describes the specific features of the trigger that causes the emotion. e.g. battery duration of the Smartphone

	emotion-set
	Describes which emotion vocabularies set shall be used to describe several emotion descriptions. It is possible to refer to a vocabulary defined in the same or in a separate document, through anyURI. 


1.4.21.3 [bookmark: _Toc377347268]Examples
This example shows the use of Aspect attribute. In this case, the triggeredBy is the picture of a smartphone and the aspect of the smartphone is it’s “battery” that caused “anger” of the user.
<ud:Emotion>
	<ud:EmotionGroup emotion-set="#big6">
		<ud:PeriodOfOccurrence>
			<ct:startTime>2001-12-17T09:30:47Z</ct:startTime>
			<ct:endTime>2001-12-17T12:30:47Z</ct:endTime>
		</ud:PeriodOfOccurrence>
		<ud:EmotionDescription reliability="0.9" triggeredBy=” http://www.abc.com/video.mp4” aspect=”battery” detectedFrom="eyes" >
			<ud:emotionName>anger</ud:emotionName>
			<ud:value>
				<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>
			</ud:value>
		</ud:EmotionDescription>
</ud:EmotionGroup>
</ud:Emotion>

1.4.22 [bookmark: _Toc401744564]ScheduleType
This sub clause represents a plan for events related to the user. Events information can be described by ScheduleType. This type describes a combination of event, time and other information of schedule.
1.4.22.1 Syntax
	<complexType name="ScheduleType">
		<complexContent>
			<extension base="ud:BaseUserType">
				<sequence>
					<element name="Event" type="ud:ScheduleEventType" maxOccurs="unbounded"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

1.4.22.2 Semantics
Semantics of the ScheduleType:
	Name
	Definition

	SchedueType
	This data type describes a plan for events related to the user.

	Event
	Describes a specific scheduled event.



1.4.22.3 Examples
<ud:Schedule descriptionMethod="byLearning">
	<ud:Event>Meeting for Conference</ud:Event>		<ud:SharedUser>ID_2013710475</ud:SharedUser>
	<ud:Time recurrence="daily" numOfRecurrences="10">
		<ct:startTime>2013-12-17T09:00:00Z</ct:startTime>
		<ct:endTime>2013-12-17T11:00:00Z</ct:endTime>
	</ud:Time>
   <ud:AlarmTime>
		<ct:startTime>2013-12-17T08:30:00Z</ct:startTime>
		<ct:endTime>2013-12-17T08:30:30Z</ct:endTime>
	</ud:AlarmTime>
	<ud:AlarmFormat>
		<sd:ServiceObjectFormat>0000</sd:ServiceObjectFormat>
   </ud:AlarmFormat>
</ud:Schedule>


1.4.23 [bookmark: _Toc401744565]ScheduleEventType
This sub clause describes information of a single schedule. Specific information includes Sharing users, recurrence cycle.
1.4.23.1 Syntax
	<complexType name="ScheduleEventType">
		<complexContent>
			<extension base="mpeg7:EventType">
				<sequence>
					<element name="SharedUser" type="mpeg7:UserIdentifierType" minOccurs="0" maxOccurs="unbounded"/>
					<element name="RecurrenceInfo" type="ct:ExtendedTimeType"/>
					<element name="AlarmTime" type="ct:TimeType"/>
					<element name="AlarmFormat" type="sd:ObjectType"/>				
				<attribute name="descriptionMethod" use="optional">
					<simpleType>
						<restriction base="string">
							<enumeration value="byHuman"/>
							<enumeration value="byAgent"/>
							<enumeration value="byUser"/>
							<enumeration value="byMachine"/>
							<enumeration value="byLearning"/>
							<enumeration value="bySystem"/>
							<enumeration value="byOthers"/>
						</restriction>
					</simpleType>
				</attribute>
			</extension>
		</complexContent>
	</complexType>

1.4.23.2 Semantics
Semantics of the ScheduleEventType:
	Name
	Definition

	ScheduleEventType
	This data type describes information of a single schedule.

	SharedUser
	Indicates which users can share this schedule information.

	RecurrenceInfo
	Describes recurrence cycle of an event.

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

	AlarmFormat
	Describes format of alarm such as visual object, audio object, video object, text object, image object. 

	descriptionMethod
	Describes the method how Mpeg-UD document can acquire this schedule information. Schedule information can be described by machine or by system using inference engine as well as by user(default). In other words, some schedule descriptions can be automatically generated by analyzing user’s intention. In this case, this information may or may not be true.




1.4.24 [bookmark: _Toc377347269][bookmark: _Toc401744566]ActivityType (to be updated)
This ActivityType describes behaviors such as running, walking, drinking, watching and so on.
1.4.24.1 Syntax
<complexType name="ActivityType">
		<complexContent>
			<extension base="ud:BaseUserType">
				<sequence>
					<element name="PeriodOfOccurrence" type="ct:TimeType"/>
					<element name="ActivityDescription" maxOccurs="unbounded">
						<complexType>
							<sequence minOccurs="0">
								<element name="ActivityItem" type="string"/>
								<element name="MovingSpeed" type="ct:valueByRatio" minOccurs="0"/>
                       <element name="Orientation" type="float"/>
								<element name="Location" type="cd:LocationType" minOccurs="0"/>
								
								<element name="PhysicalState" minOccurs="0">
									<complexType>
										<sequence>
											<element name="Heartbeat" type="ct:valueByRatio" minOccurs="0"/>
											<element name="ECG" type="ct:valueByRatio" minOccurs="0"/>
											<element name="RespirationRate" type="ct:valueByRatio" minOccurs="0"/>
											<element name="BloodPressure" type="ct:valueByRatio" minOccurs="0"/>
											<element name="BloodSugar" type="ct:valueByRatio" minOccurs="0"/>
										</sequence>
									</complexType>
								</element>
							</sequence>
						</complexType>
					</element>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

1.4.24.2 Semantics
Semantics of the ActivityType:
	Name
	Definition

	ActivityType
	Describes behaviors such as running, walking, drinking, watching and so on.

	PeriodOfOccurrence
	Describes a time point or interval of this activity.

	Description
	Describes additional Information of this activity.

	ActivityItem
	Describes the activity which user did.

	MovingSpeed
	Describes the moving speed of user. (m/s)

	Orientation
	Describes the orientation of the user

	Location
	Describes the location of the user

	PhysicalState
	Describes the physical state of user. 

	Heartbeat
	Indicates heartbeat of user

	ECG
	Indicates ECG value of user

	RespirationRate
	Indicates Respiration rate of user

	BloodPressure
	Indicates blood pressure of user. (mmHg)

	BloodSugar
	Indicates blood sugar of user. (mg/dl)



1.4.24.3 Examples
<ud:Activity>
	<ud:PeriodOfOccurrence>
		<ct:startTime>2001-12-17T09:30:47Z</ct:startTime>
		<ct:duration>P1Y2M3DT10H30M</ct:duration>
	</ud:PeriodOfOccurrence>
	<ud:ActivityDescription>
		<ud:ActivityItem>running</ud:ActivityItem>
		<ud:MovingSpeed>35</ud:MovingSpeed>
		<ud:PhysicalState>
			<ud:Heartbeat>35</ud:Heartbeat>
			<ud:ECG>50</ud:ECG>
			<ud:RespirationRate>70</ud:RespirationRate>	
			<ud:BloodPressure>120/80</ud:BloodPressure>
			<ud:BloodSugar>80</ud:BloodSugar>
		</ud:PhysicalState>
	</ud:ActivityDescription>
</ud:Activity>



1.4.25 [bookmark: _Toc401744567]IntentionType
The IntentionType describes the intention of the user.
1.4.25.1 Syntax
	<complexType name="IntentionType">
		<sequence>
			<element name="IntentionObjectID" type="sd:ObjectType" minOccurs="0"/>
			<element name="IntentionObjectFormat" type="sd:ObjectType" minOccurs="0"/>
		</sequence>
		<attribute name="IntentionAction" use="optional">
			<simpleType>
				<restriction base="string">
					<enumeration value="Call the object"/>
					<enumeration value="Select the object"/>
					<enumeration value="Download the object"/>
					<enumeration value="Upload the object"/>
					<enumeration value="Copy the object"/>
					<enumeration value="Cut the object"/>
					<enumeration value="Paste the object"/>
					<enumeration value="Delete the object"/>
					<enumeration value="Search the object"/>
					<enumeration value="Enlarge visual object"/>
					<enumeration value="Reduce visual object"/>
					<enumeration value="Replace visual object"/>
					<enumeration value="Trim visual object"/>
					<enumeration value="Rotate visual object"/>
					<enumeration value="Flip visual object"/>
					<enumeration value="Move visual object"/>
					<enumeration value="Color visual object"/>
					<enumeration value="Transparency visual object"/>
					<enumeration value="Group visual object"/>
					<enumeration value="Ungroup visual object"/>
					<enumeration value="Play audio object"/>
					<enumeration value="Pause  audio object"/>
					<enumeration value="Forward audio object"/>
					<enumeration value="Backward  audio object"/>
					<enumeration value="Next  audio object"/>
					<enumeration value="Previous  audio object"/>
					<enumeration value="Brightness video object"/>
					<enumeration value="Darkness video object"/>
					<enumeration value="Play video object"/>
					<enumeration value="Pause video object"/>
					<enumeration value="Forward video object"/>
					<enumeration value="Backward video object"/>
					<enumeration value="Next video object"/>
					<enumeration value="Previous video object"/>
					<enumeration value="Typing text object"/>
					<enumeration value="Upper text object"/>
					<enumeration value="Lower text object"/>
					<enumeration value="Font size text object"/>
					<enumeration value="Font style text object"/>
					<enumeration value="Font color text object"/>
					<enumeration value="Align text object"/>
					<enumeration value="Underline text object"/>
					<enumeration value="Shadow text object"/>
					<enumeration value="All caps text object"/>
					<enumeration value="Strikethrough text object"/>
					<enumeration value="Enlarge image object"/>
					<enumeration value="Reduce image object"/>
					<enumeration value="Replace image object"/>
					<enumeration value="Trim image object"/>
					<enumeration value="Rotate image object"/>
					<enumeration value="Flip image object"/>
					<enumeration value="Move image object"/>
					<enumeration value="Transparency image object"/>
				</restriction>
			</simpleType>
		</attribute>
	</complexType>

1.4.25.2 Semantics
	Name
	Definition

	IntentionType
	Provides a list of user’s intention in terms of interacting with an object

	IntentionObjectID
	Describes ID of the object for user’s intention.

	IntentionObjectFormat
	Describes format of the object for user’s intention such as visual object, audio object, video object, text object, image object.

	IntentionAction
	Describes user’s intention such as copy, paste, edit and so on based as a reference to a classification scheme term provided by IntentionAction CS of Common, Visual, Audio, Video, Text and Image defined in Annex A.2.



1.4.25.3 Examples
<ud:IntentionType>
	<ud:IntentionObjectID>295</ud: IntentionObjectID>
	<ud:IntentionObjectFormat>
			<sd:ServiceObjectFormat>0000</sd:ServiceObjectFormat>
	</ud:IntentionObjectFormat>
	<ud:IntentionAction>0204</ud: IntentionAction>
</ud:IntentionType>

[bookmark: _Toc401744568][bookmark: _Toc401744569][bookmark: _Toc401744570][bookmark: _Toc401744571][bookmark: _Toc401744572][bookmark: _Toc401744573][bookmark: _Toc401744574][bookmark: _Toc401744575][bookmark: _Toc401744576][bookmark: _Toc401744577][bookmark: _Toc401744578][bookmark: _Toc401744579][bookmark: _Toc401744592][bookmark: _Toc401744593]LanguageType
The LanguageType can be used to describe properties of a specific language that this user can use.
Syntax
Seantics of the LanguageType:
	<complexType name="LanguageType">
		<sequence>
			<element name="Name" type="language"/>
			<element name="CompetenceReference" type="ud:LanguageCompetenceReferenceType" minOccurs="0"/>
			<element name="LanguageRegion" type="mpeg7:PlaceType" minOccurs="0"/>
			<!--Modified Type, string to mpeg7:PlaceType, 109th, si-hwan-->
			<element name="LanguageAccent" type="mpeg7:PlaceType" minOccurs="0"/>
			<!--Modified Type, string to mpeg7:PlaceType, 109th, si-hwan-->
		</sequence>
		<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>
		</attribute>
		<attribute name="WritingLevel" use="optional">
			<simpleType>
				<restriction base="NMTOKEN">
					<enumeration value="advanced"/>
					<enumeration value="intermediate"/>
					<enumeration value="novice"/>
				</restriction>
			</simpleType>
		</attribute>
		<attribute name="SpeakingLevel" use="optional">
			<simpleType>
				<restriction base="NMTOKEN">
					<enumeration value="advanced"/>
					<enumeration value="intermediate"/>
					<enumeration value="novice"/>
				</restriction>
			</simpleType>
		</attribute>
		<attribute name="ListeningLevel" use="optional">
			<simpleType>
				<restriction base="NMTOKEN">
					<enumeration value="advanced"/>
					<enumeration value="intermediate"/>
					<enumeration value="novice"/>
				</restriction>
			</simpleType>
		</attribute>
	</complexType>	

Semantics
	Name
	Definition

	LanguageType
	Describes one or more languages that this user can use. Multiple languages are allowed.

	Name
	Indicates the name of the language in which this user can use. 

	CompetenceReference
	Describes the competence of the user

	LanguageRegion
	Describes the region of the language spoken. Ex. British English, South Korean

	LanguageAccent
	Describes the Accent of the language spoken. Ex. Italian Accent, Jeju Accent

	Type
	Indicates The types of languages. The types of languages are defined as follows:
· Native – This is the language that a person has spoken from earliest childhood.
· Foreign – This is any other languages except for the native language.

	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.
· 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.

	WritingLevel
	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 professional topics. The user can demonstrate a high degree of control of grammar and syntax, of both general and specialized/professional vocabulary
· Intermediate:
The user is able to meet practical writing needs, such as simple messages and letters, requests for information, and notes. He uses basic vocabulary and structures to express meaning that is comprehensible to those accustomed to the writing of non-natives.
· Novice
The user can produce simple sentences with limited vocabulary. The user can provide limited information on simple forms and documents. The user can reproduce practiced material to convey the most simple messages.

	SpeakingLevel
	Describes the speaking level of the user for the specific language
· Advanced: 
The user is able to communicate with accuracy and fluency on a variety of topics in formal and informal settings.
· Intermediate:
The user is able to talk about familiar topics related to their daily life with sentence-level language, typically in present time with a limited set of vocabulary.
· Novice
The user can communicate short messages on everyday topics that affect them directly through the use of isolated words and phrases.

	ListeningLevel
	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 of familiar and less familiar topics. The user can follow linguistically complex extended conversation such as that found in academic and professional settings, lectures, speeches and reports.
· Intermediate:
The user can understand information conveyed in simple, sentence-length speech on familiar or everyday topics. The user is generally able to comprehend one utterance at a time while engaged in face-to-face conversations. 
· Novice:
The user can understand words and 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.



[bookmark: _Toc401744594]LanguageCompetenceReferenceType
Syntax
	<complexType name="LanguageCompetenceReferenceType">
		<sequence>
			<element name="CompetenceTestName" type="string"/>
			<element name="CompetenceLevel" type="ud:CompetenceLevelType" maxOccurs="unbounded"/>
		</sequence>
		<attribute name="CompetenceTestURI" type="anyURI" use="optional"/>
		<attribute name="CompetenceTestDate" type="date" use="optional"/>
	</complexType>



Semantics
	Name
	Definition

	LanguageCompetenceReferenceType
	Describes user’s competence for a specific language in the common test

	CompetenceTestName
	Provides the competence test name. Ex. TOEFL, IELTS

	CompetenceLevel
	Provides the score or level of the competence test.

	CompetenceTestURI
	Provides the URI of the competence test. Ex.http://www.ets.org/toefl

	CompetenceTestDate
	Provides the date of the competence test taken by the user.


[bookmark: _Toc377347258]
1.4.26 [bookmark: _Toc401744595]CompetenceLevelType
1.4.26.1 Syntax
	<complexType name="CompetenceLevelType">
		<sequence>
			<choice>
				<element name="FieldScore">
					<complexType>
						<simpleContent>
							<extension base="integer">
								<attribute name="maxScore" type="integer" use="optional"/>
							</extension>
						</simpleContent>
					</complexType>
				</element>
				<element name="FieldLevel" type="string"/>
			</choice>
		</sequence>
		<attribute name="competenceField" type="string" use="optional"/>
	</complexType>

1.4.26.2 Semantics
	Name
	Definition

	CompetenceLevelType
	Provides the score or level of the competency test.

	FieldScore
	Indicates the field of test score.

	maxScore
	Indicates the max score of test.

	FieldLevel
	Score or level of the test field.

	CompetenceField
	Indicates the fields of competence test.




1.4.27 [bookmark: _Toc401744596]SpecialtyType
1.4.27.1 Syntax
	<complexType name="SpecialtyType">
		<sequence>
			<element name="Specialty" type="ct:termReferenceListType"/>
		</sequence>
	</complexType>

1.4.27.2 Semantics
	Name
	Definition

	SpecialtyType
	Describes a specialty that group has in various fields.

	Specialty
	Describes a specialty of various fields to which the user belongs.



[bookmark: _Toc401744597]AccessibilityType
The AccessibilityType can be used to describe the characteristics of a user’s disabilitydisability. The description can be used by the adaptation specific engine to optimize the experience of contents and user interface for the user, and to recommend the best way to achieve special goals for user having problems with specific physical difficulties.
Syntax
	<complexType name="AccessibilityType">
		<sequence>
			<element name="AuditoryImpairment" type="mpeg21:AuditoryImpairmentType" minOccurs="0"/>
			<element name="VisualImpairment" type="mpeg21:VisualImpairmentType" minOccurs="0"/>
			<element name="BodyImpairment" type="ud:BodyImpairmentType" minOccurs="0"/>
			<element name="LightSensitivity" type="ud:LightSensitivityType" minOccurs="0"/>
			<element name="SexualContent" type="ud:LevelType" minOccurs="0"/>
			<element name="ViolentContent" type="ud:LevelType" minOccurs="0"/>
			<element name="HorrorContent" type="ud:LevelType" minOccurs="0"/>
			<element name="GamblingContent" type="ud:LevelType" minOccurs="0"/>
		</sequence>
	</complexType>
	<complexType name="BodyImpairmentType">
		<attribute name="availableFinger" type="integer"/>
		<attribute name="arm" type="ud:side"/>
		<attribute name="leg" type="ud:side"/>
	</complexType>
	<complexType name="LightSensitivityType">
		<attribute name="minCarefulBlink" type="integer" default="3"/>
		<attribute name="maxCarefulBlink" type="integer" default="50"/>
	</complexType>
	<simpleType name="LevelType">
		<restriction base="NMTOKEN">
			<enumeration value="none"/>
			<enumeration value="low"/>
			<enumeration value="middle"/>
			<enumeration value="high"/>
		</restriction>
	</simpleType>
	<simpleType name="side">
		<restriction base="NMTOKEN">
			<enumeration value="both"/>
			<enumeration value="left"/>
			<enumeration value="right"/>
		</restriction>
	</simpleType>

Semantics
Semantics of the AccessibilityType:
	Name
	Definition

	AccessibilityType
	Describes user’s differences in his/her abilities in detail in terms of accessibility needs. The Accessibility element describes in a systematic way so that it covers well possible weakness to access to the service in any area as well as prohibition of specific type of content or service.

	AuditoryImpairment
	Describes the characteristics of a particular user’s auditory disabilitydisability. The description can be used by the audio resource adaptation engine to optimize the experience of audio contents for the user. It can be also used by contents provider to support more suitable contents to consider user’s impairment.

	VisualImpairment
	Visual Impairment covers a wide range of conditions. The various forms of visual impairment include difficulty to read the fine print, low vision that cannot be corrected by standard glasses, total blindness, color vision disability, i.e., the inability to recognize certain colors. The low vision conditions, due to their wide variety, are described by the User's symptoms, but the names of conditions are not described.

	BodyImpairmentType
	Describes the characteristics of a user’s body disability

	availableFinger
	Indicates the number of available fingers.

	Arm
	Indicates the disability of arms.

	Leg
	Indicates the disability of legs.

	LightSensitivityType
	Describes the user's Light-Sensitivity.

	minBlink
	Indicates minimum number of Blinks per second which would cause any problem to the user.

	maxBlink
	Indicates maximum number of Blinks per second which would cause any problem to the user.

	SexualContentAccessType
	Describes the user’s preference on the access control over sexual content.

	ViolenceType
	Describes the user’s preference on the access control over contents with violence.

	HorrorType
	Describes the user’s preference on the access control over contents with horror scenes.

	GamblingType
	Describes if the user allows access to the contents or services related to the gambling.

	LevelType
	Describes the intensity of expression.

	none
	Indicates the intensity of expression is “none”.

	low
	Indicates the intensity of expression is “low”.

	middle
	Indicates the intensity of expression is “middle”.

	high
	Indicates the intensity of expression is “high”.

	Side
	Describes the specific side of body.

	Both
	Indicates both side.

	Left
	Indicates left side.

	Right
	Indicates right side.


Examples
This example indicated structure of AccessibilityType
<ud:Accessibility>
	<ud:LightSensitivity minCarefulBlink="3" maxCarefulBlink="50"/>
	<ud:Violence Blood="true" BodyDamage="false" Murder="true"/>
</ud:Accessibility> <cd:CD userID=“test.mpegud.com”>

[bookmark: _Toc401744598]SocialInformationType
Syntax
	<complexType name="SocialInformationType">
		<sequence>
			<!-- Added new elements(LoginID, Password, Nickname), 109th-->
			<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>
			<element name="Nickname" type="Name"/>
			<element name="GroupID" type="mpeg7:UserIdentifierType" minOccurs="0"/>
			<element name="FriendUserID" type="mpeg7:UserIdentifierType" minOccurs="0" maxOccurs="unbounded"/>
		</sequence>
	</complexType>

Semantics
Semantics of the SocialType:
	Name
	Definition

	SocialInformationType
	Describes information on the social communities provided by a given service

	ServiceID
	Describes the service used by the user

	LoginID
	Describes the login id of the user

	LoginPassword
	Describes the password 

	Nickname
	Describes the nickname of the user if any.

	GroupID
	Describes the group which the user belongs to

	FriendUserID
	Describes the list of friends




1.4.28 [bookmark: _Toc401744599]ObjectSharingType
1.4.28.1 Syntax
	<complexType 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:ObjectAccessibilityType" minOccurs="0"/>
		</sequence>
	</complexType>
1.4.28.2 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
	Describes the ownership of the object

	ObjectAccessibility
	Describes the way object is accessible 


1.4.29 ObjectSharingType
1.4.29.1 Syntax
<simpleType name="ObjectAccessibilityType">
		<restriction base="string">
			<enumeration value="Private"/>
			<enumeration value="Protected"/>
			<enumeration value="Public"/>
		</restriction>
	</simpleType> 

1.4.29.2 Semantics
Semantics of the ObjectAccessibilityType:
	Name
	Definition

	ObjectAccessibilityType
	Describes the Accessibility of object to be shared



1.4.29.3 Examples
This example indicated use of ObjectAccessibilityType.
<ud:ObjectSharingType>
<ud:ShareUserID>ID_2013710471</ud:ShareUserID>
<ud:ObjectID>ID_5</ud:ObjectID>
<ud:Ownership>true</ud:Ownership>
<ud:ObjectAccessibility>Private</ud:ObjectAccessibility>
</ud:ObjectSharingType>



[bookmark: _Toc377347270][bookmark: _Toc401744600][bookmark: _Toc377347271] Context Description
1.5 [bookmark: _Toc401744601] Introduction
The following section includes the description of the schema used for describing the context
1.6 [bookmark: _Toc377347272][bookmark: _Toc401744602] Context description tools
[bookmark: _Toc377347273][bookmark: _Toc377594121][bookmark: _Toc401744603]ContextDescriptionType data type
This sub clause describes a structure of ContextDescriptionType data type. The ContextDescriptionType contains several elements, such as ValidTimeDuration, Season, DeviceCharacteristics, NetworkInfo, Location, Weather and OtherEnvironmentalInfo each of which is used for describing user’s environmental information.
Syntax
	<element name="CD" type="cd:ContextDescriptionType"/>
	<complexType name="BaseContextType" abstract="true">
		<attribute name="InfoSource" type="anyURI"/>
	</complexType>
	<complexType name="ContextDescriptionType">
		<sequence minOccurs="0" maxOccurs="unbounded">
			<element name="ContextIdentification" type="cd:ContextIdentificationType" minOccurs="0"/>
			<element name="ValidTimeDuration" type="ct:TimeType" minOccurs="0"/>
			<element name="Season" type="cd:SeasonType" 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="cd:LocationType" minOccurs="0"/>
			<element name="Weather" type="cd:WeatherType" minOccurs="0"/>
			<element name="OtherEnvironmentalInfo" type="cd:OtherEnvironmentalInfoType" minOccurs="0"/>
			<element name=”OtherContextInfo” type=”anyType” minOccurs="0" maxOccurs=”unbounded”/>
		</sequence>
		<attributeGroup ref="ct:commonAttributes"/>
      <attribute name="Priority" type="ct:ZeroToTenOrdinalType" use="optional"/>	</complexType>

Semantics
Semantics of the ContextDescriptionType:
	Name
	Definition

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

	ContextDescriptionType
	This data type contains static and dynamic information around user.

	ValidTimeDuration
	Describes valid time duration for context description. The syntax and semantics of PeriodOfTimeType are specified in Common Type.

	Season
	Specifies current season when a service is requested.

	DeviceCharacteristics
	Describes general characteristics of the terminal.

	NetworkInfo
	Describes network related information.

	Location
	Describes current 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.

	OtherEnvironmentalInfo
	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 priority of the context description

	OtherContextInfo
	A placeholder for other context – related information outside the standard namespace



Examples
This example shows ContextDescriptionType data type.
<CD userID=“ID_2013710471” Priority =”1”>
<cd:ValidTimeDuration>
		<ct:startTime>2014-01-03T09:00:00Z</ct:startTime>
		<ct:endTime>2014-01-03T10:00:00Z</ct:endTime>
	</cd:ValidTimeDuration>
	<cd:Season>winter</cd:Season>
	<cd:DeviceCharacteristics deviceID="Phone" inUse="true" availablity="true">
		<cd:DeviceCapability xsi:type="mpeg21:DisplaysType">
			<mpeg21:Display>
				<mpeg21:DisplayCapability xsi:type="mpeg21:DisplayCapabilityType">
					<mpeg21:Mode>
						<mpeg21:Resolution horizontal="720" vertical="480"/>
					</mpeg21:Mode>
				</mpeg21:DisplayCapability>
			</mpeg21:Display>
		</cd:DeviceCapability>
		<cd:NetworkInterfaceUnit id="ID_2" minGuaranteed="32000" maxCapacity="384000"/>
	</cd:DeviceCharacteristics>
	<cd:Weather>
		<cd:Precipitation value="10.0" duration="1" formation="Snowflakes"/>
	</cd:Weather>
</CD>

[bookmark: _Toc377594124][bookmark: _Toc401744604]ContextIdentificationType
This sub clause describes a structure of ContextIdentificationType. 
Syntax
<!-- ##################################################################### -->
<!--   Definition of Context Identification type                           -->
<!-- ##################################################################### -->
<complexType name="ContextIdentificationType">
	<sequence>
		<element name="InstanceIdentifier" type="mpeg7:UniqueIDType"/>
		<element name="sessionID" type="ID"/>
	</sequence>
</complexType>

Semantics
Semantics of the ContextDescriptionType:
	Name
	Definition

	ContextIdentification
	Complex type describing the context ID 

	InstanceIdentifier
	An element describing the ID of the Context

	sessionID
	An element describing the session ID used by the Context 



[bookmark: _Toc377347276][bookmark: _Toc377594127][bookmark: _Toc401744605]SeasonType
Season describes current season which is defined as spring, summer, autumn, winter. And each season is divided by three categories, for example, early, middle, and late. Hence there are total 12 seasons.
Syntax
	<simpleType name="SeasonType">
		<restriction base="string">
			<enumeration value="early spring"/>
			<enumeration value="spring"/>
			<enumeration value="late spring"/>
			<enumeration value="early summer"/>
			<enumeration value="summer"/>
			<enumeration value="late summer"/>
			<enumeration value="early autumn"/>
			<enumeration value="autumn"/>
			<enumeration value="late autumn"/>
			<enumeration value="early winter"/>
			<enumeration value="winter"/>
			<enumeration value="late winter"/>
		</restriction>
	</simpleType> 
 
Examples
This example indicates winter season.
<cd:Season>winter</cd:Season>

[bookmark: _Toc377347277][bookmark: _Toc377594128][bookmark: _Toc401744606]DeviceCharacteristicsType
This sub clause describes the structure of DeviceCharacteristicsType. DeviceCharacteristicsType is used to describe the static and dynamic information of the device. The static information includes the device type, the device maker, the network service provider, etc. The dynamic information includes the battery level, the available memory size, the CPU utilization level, the available device’s network unit, and the device location.

Syntax
	<complexType name="DeviceCharacteristicsType">
		<complexContent>
			<extension base="cd:BaseContextType">
				<sequence>
					<element name="DeviceCapability" type="mpeg21:TerminalCapabilityBaseType" minOccurs="0" maxOccurs="unbounded"/>
					<element name="SensorDeviceCapabilityList" type="mpegVcidl:SensorDeviceCapabilityListType" minOccurs="0" maxOccurs="unbounded"/>
					<element name="NetworkInterfaceUnit" type="mpeg21:NetworkCapabilityType" minOccurs="0" maxOccurs="unbounded"/>
    <element name="DeviceLocation" type="cd:LocationType" minOccurs="0"/>
				</sequence>
				<attribute name="deviceID" type="ID" use="required"/>
				<attribute name="availablity" type="boolean" default="true"/>
				<attribute name="inUse" type="boolean" default="false"/>
				<attribute name="operatingSystem" type="string"/>
				<attribute name="version" type="string"/>
			</extension>
		</complexContent>
	</complexType>

Semantics
Semantics of the DeviceCharacteristicsType:
	Name
	Definition

	DeviceCharacteristicsType
	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.

	SensorDeviceCapabilityList
	Describes the sensor capability of built-in device.

	NetworkInterfaceUnit
	Describes device's network unit. The syntax and semantics of NetworkCapabilityType are specified in ISO/IEC 21000-7.

	DeviceLocation
	Describes the location of the device.

	deviceID
	Specifies the unique device identifier.

	Availability
	Specifies availability of device.

	inUse
	Specifies whether device is currently in use.

	operatingSystem
	Describes the operating system used by the device

	Version
	Describes the version of the operating system/device 



Examples
This example describes terminal's display resolution that 720x480 using mpeg-21:DisplaysType. Also this description indicates that the maximum capacity of 384 kbps and a minimum guaranteed bandwidth of 32 kbps.

<cd:DeviceCharacteristics deviceID="dd">
	<cd:DeviceCapability xsi:type="mpeg21:DisplaysType">
		<mpeg21:Display>
			<mpeg21:DisplayCapability xsi:type="mpeg21:DisplayCapabilityType">
				<mpeg21:Mode>
					<mpeg21:Resolution horizontal="720" vertical="480"/>
				</mpeg21:Mode>
			</mpeg21:DisplayCapability>
		</mpeg21:Display>
	</cd:DeviceCapability>
<cd:SensorDeviceCapabilityList>
  <mpegVcidl:SensorDeviceCapability xsi:type="scdv:HumiditySensorCapabilityType"> 
        . . . 
     </mpegVcidl:SensorDeviceCapability> 
     . . .
</cd:SensorDeviceCapabilityList>

	<cd:NetworkInterfaceUnit id="ID_5" minGuaranteed="32000" maxCapacity="384000"/>
	<cd:DeviceLocation>
		<cd:GeographicLocation>
			<mpeg7:GeographicPosition datum="itrf">
				<mpeg7:Point latitude="37.3" longitude="126.58" altitude="100"/>
			</mpeg7:GeographicPosition>
		</cd:GeographicLocation>
	</cd:DeviceLocation>
</cd:DeviceCharacteristics>

[bookmark: _Toc377347278][bookmark: _Toc377594129][bookmark: _Toc401744607]NetworkInfoType
This sub clause describes structure of NetworkInfo element. NetworkInfoType describes the static and dynamic information of the available network around user.
Syntax
	<complexType name="NetworkInfoType">
		<complexContent>
			<extension base="cd:BaseContextType">
				<sequence>
					<element name="NetworkCapability" type="mpeg21:NetworkCapabilityType"/>
					<element name="NetworkCondition" type="mpeg21:NetworkConditionType"/>
				</sequence>
				<attribute name="networkID" type="ID"/>
				<attribute name="InUse" type="boolean"/>
			</extension>
		</complexContent>
	</complexType>

Semantics
Semantics of the NetworkInfoType:
	Name
	Definition

	NetworkInfoType
	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.

	Networked
	Specifies the unique network identifier.

	InUse
	Specifies whether device is currently in use.



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="mpeg21:NetworkCapabilityType" minGuaranteed="32000" maxCapacity="384000"/>
	<cd:NetworkCondition xsi:type="mpeg21:NetworkConditionType" duration="PT330N1000F">
		<mpeg21:AvailableBandwidth average="80000" maximum="256000"/>
		<mpeg21:Delay packetTwoWay="330" delayVariation="66"/>
		<mpeg21:Error packetLossRate="0.05"/>
	</cd:NetworkCondition>
</cd:NetworkInfo>

[bookmark: _Toc377347279][bookmark: _Toc377594130][bookmark: _Toc401744608]LocationType
This sub clause describes a structure of Location element. Location include Location and SemanticLocation elements.
Syntax
<complexType name="LocationType">
	<sequence>
		<element name="Location" type="mpeg7:PlaceType" minOccurs="0"/>
		<element name="SemanticLocation" type="mpeg7:SemanticPlaceType" minOccurs="0"/>
	</sequence>
</complexType>

Semantics
Semantics of the LocationType:
	Name
	Definition

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

	Location
	Describes user’s geographical location.

	SemanticLocation
	Describes the semantic location of the user.



Examples
This example indicated use of Location. In this case, the place is a university in Madrid, Spain.
<cd:Location>
	<mpeg7:Name xml:lang="en">Madrid</mpeg7:Name>
	<mpeg7:GeographicPosition datum="itrf">
		<mpeg7:Point latitude="35.5" longitude="135.75" altitude="100"/>
	</mpeg7:GeographicPosition>
	<mpeg7:AdministrativeUnit type="city">Madrid</mpeg7:AdministrativeUnit>
	<mpeg7:PostalAddress>
		<mpeg7:AddressLine>E.T.S.Ing. Telecommunication</mpeg7:AddressLine>
		<mpeg7:AddressLine>Universidad Politecnica de Madrid</mpeg7:AddressLine>
		<mpeg7:AddressLine>Ciudad Universitaria s/n</mpeg7:AddressLine>
		<mpeg7:PostingIdentifier>E-2804</mpeg7:PostingIdentifier>
	</mpeg7:PostalAddress>
	<mpeg7:InternalCoordinates>C-306</mpeg7:InternalCoordinates>
</cd:Location>

[bookmark: _Toc377594131][bookmark: _Toc401744609]WeatherType
This sub clause describes a structure of weather element. WeatherType include Temperature, Precipitation, wind and Humidity elements.
Syntax

	<complexType name="WeatherType">
		<complexContent>
			<extension base="cd:BaseContextType">
				<sequence>
					<element name="Temperature" type="mpegVsiv:TemperatureSensorType" minOccurs="0"/>
					<element name="Precipitation" minOccurs="0">
						<complexType>
							<attribute name="value" type="float"/>
							<attribute name="valueUnit" type="mpegVct:unitType"/>
							<attribute name="duration" type="integer"/>
							<attribute name="durationUnit" type="mpegVct:unitType"/>
							<attribute name="formation">
								<simpleType>
									<restriction base="string">
										<enumeration value="Raindrops"/>
										<enumeration value="Ice 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"/>
								</extension>
							</complexContent>
						</complexType>
					</element>
					<element name="Humidity" type="mpegVsiv:HumiditySensorType" minOccurs="0"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>

Semantics
Semantics of the WeatherType:
	Name
	Definition

	WeatherType
	This data type represents weather state.

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

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

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

	valueUnit
	Specifies the unit of the precipitation value, if a unit other than the default unit is used, as a reference to a classification scheme term provided by UnitTypeCS defined in A.2.1 of ISO/IEC 23005-6 using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5.

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

	durationUnit
	Specifies the unit of the duration, if a unit other than the default unit is used, as a reference to a classification scheme term provided by UnitTypeCS defined in A.2.1 of ISO/IEC 23005-6 using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5.

	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

	 Direction
	Specifies the direction of the wind coming from, as a reference to a classification scheme term provided by WindDirectionTypeCS defined in Annex B.8 using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5.

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



Examples
This example indicated a snowing 10 centimeter per hour
<cd:Weather>
	<cd:Precipitation value="10.0" valueUnit=”centimeter” duration="1" formation="Snowflakes"/>
</cd:Weather>

[bookmark: _Toc401744610]OtherEnvironmentalInfo
This sub clause describes structure of OtherEnvironmentalInfo element. OtherEnvironmentalInfoType includes AudioEnvironmentand IlluminationCharacteristicsics elements.
Syntax
<complexType name="OtherEnvironmentalInfoType">
	<complexContent>
		<extension base="cd:BaseContextType">
			<sequence>
				<element name="AudioEnvironment" type="cd:AudioEnvironmentType" minOccurs="0"/>
				<element name="IlluminationCharacteristics" type="mpeg21:IlluminationCharacteristicsType" minOccurs="0"/>
			</sequence>
		</extension>
	</complexContent>
</complexType>

Semantics
Semantics of the OtherEnvironmentalInfoType:
	Name
	Definition

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

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

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



[bookmark: _Toc401744611]AudioEnvironmentType
This sub clause describes structure of AudioEnvironment element. AudioEnvironmentType includes RecordingEnvironment and ListeningEnvironment elements.
Syntax
<complexType name="AudioEnvironmentType">
	<sequence>
		<element name="RecordingEnvironment" type=" cd:RecordingEnvironmentType" minOccurs="0"/>
	   	<element name="ListeningEnvironment" type=" mpeg21:AudioEnvironmentType" minOccurs="0"/>
	</sequence>
</complexType>

Semantics
Semantics of the AudioEnvironmentType:
	Name
	Definition

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

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



[bookmark: _Toc401744612]RecordingEnvironmentType
This sub clause describes structure of RecordingEnvironment element. RecordingEnvironment includes HowlingLevel and NumberOfMic elements.
Syntax
<complexType name="RecordingEnvironmentType">
	<sequence>
		<element name="HowlingLevel" type="float" minOccurs="0"/>
		<element name="NumberOfMic" type="nonNegativeInteger" minOccurs="0"/>
	</sequence>
</complexType>
	   	<element name="ListeningEnvironment" type=" mpeg21:AudioEnvironmentType" minOccurs="0"/>
	</sequence>
</complexType>

Semantics
Semantics of the RecordingEnvironmentType:
	Name
	Definition

	HowlingLevel
	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

	NumberOfMic
	The integer parameter indicates the number of the microphone.



Examples
This example indicated recording environment that one Microphone and howling 3.4.
<cd:RecordingEnvironment>
	<cd:HowlingLevel>3.4</cd:HowlingLevel>
	<cd:NumberOfMic>1</cd:NumberOfMic>
</cd:RecordingEnvironment>

[bookmark: _Toc401744613][bookmark: _Toc401744614][bookmark: _Toc401744615][bookmark: _Toc401744616][bookmark: _Toc401744617][bookmark: _Toc401744618][bookmark: _Toc401744619][bookmark: _Toc401744620][bookmark: _Toc401744621][bookmark: _Toc401744622][bookmark: _Toc401744623][bookmark: _Toc401744624][bookmark: _Toc401744625][bookmark: _Toc401744626][bookmark: _Toc401744642][bookmark: _Toc401744643][bookmark: _Toc401744644][bookmark: _Toc401744645][bookmark: _Toc401744646][bookmark: _Toc401744647][bookmark: _Toc401744648][bookmark: _Toc401744649][bookmark: _Toc401744650][bookmark: _Toc401744651][bookmark: _Toc401744652][bookmark: _Toc401744653][bookmark: _Toc401744654][bookmark: _Toc401744655][bookmark: _Toc401744656][bookmark: _Toc401744657][bookmark: _Toc401744658][bookmark: _Toc401744659][bookmark: _Toc401744660][bookmark: _Toc401744661][bookmark: _Toc401744662][bookmark: _Toc401744663][bookmark: _Toc401744664][bookmark: _Toc401744677][bookmark: _Toc401744678]ContextPriorityType
This type defines the context priority.
1.6.1.1 Syntax
	<complexType name="ContextPriorityType">
		<sequence>
			<element name="ContextID" type="cd:ContextDescriptionType"/>
			<element name="Priority" type="ct:ZeroToTenOrdinalType"/>
		</sequence>
	</complexType>

1.6.1.2 Semantics
Semantics of the ContextPriorityType:
	Name
	Definition

	ContextPriorityType
	This type defines the context priority.

	ContextID
	Indicates ID of the context.

	Priority
	Describes the priority of the context description.





[bookmark: _Toc377518206][bookmark: _Toc401744679] Service Description
1.7 [bookmark: _Toc377518207][bookmark: _Toc401744680]Introduction
The following section includes the description of the schema used for describing the services….
1.8 [bookmark: _Toc377518208][bookmark: _Toc401744681]Service description tools
[bookmark: _Toc377518209][bookmark: _Toc377594137][bookmark: _Toc401744682]Top level structure
Syntax
	<element name="SD" type="sd:ServiceDescriptionType"/>
	<complexType name="ServiceDescriptionType">
		<sequence>
			<element name="ServiceGeneralInformation" type="sd:ServiceGeneralInformationType"/>
			<element name="ServiceTargetInformation" type="sd:ServiceTargetInformationType"/>
			<element name="ServiceInterfaces" type="sd:ServiceInterfacesType" minOccurs="0"/>
			<element name="InternalServices" type="sd:InternalServicesType" minOccurs="0"/>
			<element name="DatabaseOfMultimedia" type="sd:DatabaseOfMultimediaType" minOccurs="0"/>
			<element name="Priority" type="ct:ZeroToOnehundredOrdinalType" minOccurs="0"/>
			<element name="IsServiceAvailable" type="boolean"/>
			<element name="ServiceObjectsInformation" type="sd:ServiceObjectType" minOccurs="0"/>
		</sequence>
		<attribute name="serviceID" type="ID" use="required"/>
	</complexType>

Semantics
	Name
	Definition

	SD
	Root element of Service Description.

	ServiceDescriptionType
	Top-level type for the specification of a service description.

	ServiceGeneralInformation
	Describes general information about service.

	ServiceTargetInformation
	Describes preferred user information of the service.

	ServiceInterfaces
	Describes how to control the service.

	InternalServices
	Describes internal services of service.

	DatabaseOfMultimedia
	Describes database of multimedia object. The DatabaseOfMultimediaType contains LosslessAudioDB  and OtherMediaDB element.

	Priority
	Describes the level of priority of the service.

	IsServiceAvailable
	Describes whether a service is available or not.

	ServiceObjectsInformation
	Describes the information of the ServiceObjects.

	ServiceID
	Describes the unique ID of the service.



[bookmark: _Toc377518211][bookmark: _Toc377594139][bookmark: _Toc401744683]ServiceGeneralInformationType
This sub clause specifies general information of the service. 
Syntax
	<complexType name="ServiceGeneralInformationType">
		<sequence>
			<element name="ServiceName" type="Name"/>
			<element name="ServiceProviderName" type="Name"/>
			<element name="Description" type="string" minOccurs="0"/>
			<element name="ServiceURI" type="anyURI" minOccurs="0"/>
			<element name="ServiceCategory" type="mpeg7:ControlledTermUseType" minOccurs="0"/>
			<element name="SupportedFormat" type="sd:FormatType" minOccurs="0"/>
		</sequence>
	</complexType>

Semantics
Semantics of the ServiceGeneralInformationType:
	Name
	Definition

	ServiceGeneralInformationType
	Type for the general information of the service.

	ServiceName
	Describes the name of the service.

	ServiceProviderName
	Describes the name of service provider.

	Description
	Describes service generic description.

	ServiceURI
	Describes URI to access information about the service. 

	ServiceCategory
	Describes the service category using an MPEG-7 Classification Scheme.
Terms for the ServiceCategory are specified by the ServiceCategoryCS(urn:mpeg:mpeg-ud:cs:2014:01-SD-NS:serviceCategoryCS).

	SupportedFormat
	Describes media formats of products provided or consumed by the service. All the formats supported should be listed here.



Example
<sd:ServiceGeneralInformation>
	<sd:ServiceName>My Service</sd:ServiceName>
	<sd:ServiceProviderName>My Service Company</ServiceProviderName>
	<sd:Description>This Service is ...</sd:Description>
	<sd:ServiceURI>http://example.myservice.com</sd:ServiceURI>
	<sd:ServiceCategory xsi:type="mpeg7:ControlledTermUseType" href="urn:mpeg:mpeg-ud:cs:2014:01-SD-NS:serviceCategoryCS:101">
		<mpeg7:Name xml:lang="en-us">Test Service</mpeg7:Name>
	</sd:ServiceCategory>
	<sd:SupportedFormat>
		<sd:MediaFormat xsi:type="sd:mimeType">video/mpeg</sd:MediaFormat>
	</sd:SupportedFormat>
</sd:ServiceGeneralInformation>

[bookmark: _Toc377518212][bookmark: _Toc377594140][bookmark: _Toc401744684]FormatType
This sub clause specifies media formats supported by the service. All the media types supported by the service shall be listed with this type. 
Syntax
	<complexType name="FormatType">
		<complexContent>
			<extension base="mpeg7:MediaInformationType">
				<sequence/>
			</extension>
		</complexContent>
	</complexType>

Semantics
Semantics of the FormatType:
	Name
	Definition

	FormatType
	Type for the media formats supported by the service.

	MediaFormat
	Describes a media format supported by the service.



Example
<sd:MediaFormat xsi:type="sd:mimeType">video/mpeg</sd:MediaFormat>

[bookmark: _Toc377518213][bookmark: _Toc377594141][bookmark: _Toc401744685]ServiceTargetInformationType
This sub clause specifies service target information type of the service. Service target information consists of 2 components: user description and context description. Each one describes intended context and user information of the service.
Syntax
	<complexType name="ServiceTargetInformationType">
		<choice maxOccurs="unbounded">
			<element name="PreferedUserDescriptionInformation" type="ud:UserDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="PreferedContextDescriptionInformation" type="cd:ContextDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="ServiceTargetModel" type="sd:ServiceTargetModelType" minOccurs="0" maxOccurs="unbounded"/>
		</choice>
	</complexType>

Semantics
Semantics of the ServiceTargetInformationType:
	Name
	Definition

	ServiceTargetInformationType
	Type for the service target information of the service.

	PreferedUserDescriptionInformation
	Describes intended user of the service using a UserDescriptionType.
(Note) To be precise, this element is not yet complete. Detailed description about the user description is necessary.

	PreferedContextDescriptionInformation
	Describes intended context of the service using a ContextDescriptionType.
(Note) To be precise, this element is not yet complete. Detailed description about the context description is necessary.

	ServiceTargetModelType
	Describes ServiceTargetModel  which has the informational role of user segmentation.  



Example
< sd:ServiceTargetInformation>
<sd:PreferedUserDescriptionInformation xsi:type=”ud:UserDescriptionType”>
			...
</sd:PreferedUserDescriptionInformation>
<sd:PreferedContextDescriptionInformation xsi:type=”cd:ContextDescriptionType”>
			...
</sd:PreferedContextDescriptionInformation>

</sd:ServiceTargetInformation>

[bookmark: _Toc377518214][bookmark: _Toc377594142][bookmark: _Toc401744686]ServiceTargetModelType
It might be the ultimate purpose of service provider that users are satisfied with their service and aware of their intention efficiently. We consider decision making model to describe intention of a specific service provider. Decision making can be regarded as the cognitive process resulting in the selection of a course of action among several alternative scenarios. Every decision making process produces a final choice which can be an action or an opinion of choice [1]. Each service provider has own domain knowledge about every phase of its business, and need to make distinct strategies to try to develop into a highly profitable business. For this, it might be important for service provider to segment users considering usage data and statistical analysis of user for providing target services. 
First of all, we propose the approach that describes decision tree to represent decision making model in this document. As mentioned earlier document [2], we proposed the structure of service description and the second part in SD is the service target description. Since one of the purposes of RD is to suggest proper service according to a user’s intention, SD shall describe its service target in its description. In this element, we newly define DecisionModel child element which includes information about decision model uniquely made by a specific service provider. 
Syntax
	<complexType name="ServiceTargetModelType">
		<sequence>
			<element name="ServiceTargetTree" minOccurs="0" maxOccurs="unbounded">
				<complexType>
					<attribute name="ServiceTargetType" type="token" use="required"/>
				</complexType>
			</element>
			<element name="ServiceTargetSet" type="sd:VocabularySetType">
				<unique name="userType-vocabulary">
					<selector xpath="sd:vocabulary"/>
					<field xpath="@name"/>
				</unique>
			</element>
		</sequence>
	</complexType> 
Semantics
Semantics of the ServiceTargetModelType:
	Name
	Definition

	ServiceTargetModelType
	Describes decision-model for each user type and defines vocabularies set of user type.

	serviceTargetTree
	Describes decision tree model representing the specific target user type. 

	ServiceTargetType
	Indicates the specific service target type related to this decision tree

	ServiceTargetSet
	Describes a set of user-type vocabularies. Only vocabulary names defined in the declared user type set of the given element can be used for representations of Service Target.


Example
<sd:ServiceTargetInformation>
	<sd:ServiceTargetModel>
		<sd:ServiceTargetTree ServiceTargetType="UserType_1">
			<!-- UserType 1 modeling -->
		</sd:ServiceTargetTree>
		<sd:ServiceTargetSet id="ID_UserTypeSet1" >
			<sd:vocabulary name="UserType_1"/>
			<sd:vocabulary name="UserType_2"/>
			<sd:vocabulary name="UserType_3"/>
			<sd:vocabulary name="UserType_4"/>
		</sd:ServiceTargetSet>
	</sd:ServiceTargetModel>
	<sd:ServiceTargetModel>
		<sd:ServiceTargetSet id="ID_InclinationOfPolitics">
			<sd:vocabulary name="progressiveTendency"/>
			<sd:vocabulary name="conservativeTendency"/>
		</sd:ServiceTargetSet>
	</sd:ServiceTargetModel>
</sd:ServiceTargetInformation>


[bookmark: _Toc377518224][bookmark: _Toc377594152][bookmark: _Toc401744687]VocabularySetType
This sub clause specifies VocabularySetType describes vocabulary set to represent subscription level of a user for a service. 
Syntax
	<complexType name="VocabularySetType">
		<sequence>
			<element name="vocabulary" maxOccurs="unbounded">
				<complexType>
					<attribute name="name" type="NMTOKEN" use="required"/>
				</complexType>
			</element>
		</sequence>
		<attribute name="id" type="ID" use="required"/>
	</complexType>

Semantics
Semantics of the VocabularySetType:
	Name
	Definition

	VocabularySetType
	Type for a set of vocabularies to describe a subscription level.  

	Vocabulary
	Describes a vocabulary of each subscription level.

	Name
	Indicates the name of this vocabulary.

	Id
	Identifier of this vocabulary set. 



[bookmark: _Toc377518215][bookmark: _Toc377594143][bookmark: _Toc401744688]ServiceInterfacesType
This sub clause specifies Service Interfaces provided by the service. 
Syntax
<complexType name="ServiceInterfacesType">
		<sequence>
			<element name="ServiceInterface" type="sd:ServiceInterfaceType" maxOccurs="unbounded"/>
		</sequence>
	</complexType>

Semantics
Semantics of the ServiceInterfaceType:
	Name
	Definition

	ServiceInterfacesType
	Type for the service interfaces supported by the service. 

	ServiceInterface
	Describes each service interface.




[bookmark: _Toc377518216][bookmark: _Toc377594144][bookmark: _Toc401744689]ServiceInterfaceType
This sub clause specifies how to describe a service interface.
Syntax
	<complexType name="ServiceInterfaceType">
		<sequence>
			<element name="ServiceInterfaceType" type="mpeg7:ControlledTermUseType"/>
			<element name="ServiceInterfaceInformationURI" type="anyURI"/>
			<element name="Description" type="string" minOccurs="0"/>
			<element name="RequiredInputData" type="sd:RequiredInputDataType"/>
		</sequence>
	</complexType>

Semantics
Semantics of the ServiceInterfaceType:
	Name
	Definition

	ServiceInterfaceType
	Describes type of the service interface supported by the service using an MPEG-7 Classification Scheme.
Terms for the ServiceInterfaceType are specified by the ServiceInterfaceTypeCS(urn:mpeg:mpeg-ud:cs:2014:01-SD-NS:serviceInterfaceTypeCS).

	ServiceInterfaceInformationURI
	Designate location of the service interface information. Service consumer retrieves information of service interface with this URI.

	Description
	Description of provided service interface.

	RequiredInputData
	Required input data for service utilization.



Example
<sd:ServiceInterface>
	<sd:ServiceInterfaceType xsi:type="mpeg7:ControlledTermUseType" href=" urn:mpeg:mpeg-ud:cs:2014:01-SD-NS:serviceInterfaceTypeCS:301">
		<mpeg7:Name xml:lang="en-us">Test Service Interface</mpeg7:Name>
	</sd:ServiceInterfaceType>		< sd:ServiceInterfaceInformationURI>http://example.myservice.com/TestServiceInfo
	</sd:ServiceInterfaceInformationURI>
	<sd:description>This Service Interfaces are ...</sd:Description>
	<sd:RequiredInputData>
		<sd:CompactUD xsi:type="ud:UserDescriptionType">
				....
		</sd:CompactUD>
	</sd:RequiredInputData>
</sd:ServiceInterface>

[bookmark: _Toc377518217][bookmark: _Toc377594145][bookmark: _Toc401744690]RequiredInputDataTypeType
This sub clause specifies what kind of input data is needed to utilize the service. 
Syntax
	<complexType name="RequiredInputDataType">
		<choice maxOccurs="unbounded">
			<element name="CompactUD" type="ud:UserDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="CompactCD" type="cd:ContextDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
		</choice>
	</complexType>

Semantics
Semantics of the RequiredInputType:
	Name
	Definition

	RequiredInputType
	Type for required input data for service utilization, including CompactUD, CompactCD and AdditionalInputData. 

	CompactUD
	Describes part of required user description for service utilization using a UserDescriptionType.
(Note) To be precise, the structure for this element has not yet been completed. Detailed description about the user description is necessary.

	CompactCD
	Describes part of required context description for service utilization using a ContextDescriptionType.
(Note) To be precise, the structure for this element has not yet been completed. Detailed description about the context description is necessary.



Example
<sd:RequiredInputData>
	<sd:CompactUD xsi:type="ud:UserDescriptionType">
				....
	</sd:CompactUD>
<sd:CompactCD xsi:type="cd:ContextDescriptionType”>
				....
	</sd:CompactCD>
</sd:RequiredInputData>

[bookmark: _Toc377518221][bookmark: _Toc377594149][bookmark: _Toc401744691]InternalServicesType
This sub clause specifies InternalServicesType. It lists internal services within a service. 
Syntax
	<complexType name="InternalServicesType">
		<sequence>
			<element name="InternalService" type="sd:InternalServiceType" maxOccurs="unbounded"/>
		</sequence>
	</complexType>

Semantics
Semantics of the InternalServicesType:
	Name
	Definition

	InternalServicesType
	Type to describe internal services within a service. 

	InternalService
	Describes each individual service within a service. 



Example
<sd:InternalServices>
<sd:InternalService servicePriority="50">
	<sd:ServiceRef referenceServiceID="ServiceID_111"/>
</sd:InternalService>
<sd:InternalService servicePriority="30">
	<sd:Service xsi:type=”sd:ServiceDescription” serviceID="ServiceID_112">
		<sd:ServiceGeneralInformation>
			...
		</sd:ServiceGeneralInformation>
			...
	</sd:Service>
</sd:InternalService>
</sd:InternalServices>

[bookmark: _Toc377518222][bookmark: _Toc377594150][bookmark: _Toc401744692]InternalServiceType
This sub clause specifies each service within a service. 
Syntax
	<complexType name="InternalServiceType">
		<choice>
			<element name="Service" type="sd:ServiceDescriptionType"/>
			<element name="ServiceRef">
				<complexType>
					<attribute name="referenceServiceID" type="anyURI"/>
				</complexType>
			</element>
		</choice>
		<attribute name="servicePriority" type="ct:ZeroToOnehundredOrdinalType" use="optional" default="50"/>
	</complexType>

Semantics
Semantics of the InternalServiceType:
	Name
	Definition

	InternalServiceType
	Type to describe a service within a service. 

	Service
	Describes embedded internal service using ServiceDescriptionType.

	ServiceRef
	Describes reference of the internal service is one of predefined individual service.

	referenceServiceID
	Describes identifier of the predefined individual service.

	servicePriority
	Describes priority of the internal service. Value ranges from 0 to 100 and default value is 50. 



Example
<sd:InternalService servicePriority="50">
<sd:ServiceRef referenceServiceID="ServiceID_111"/>
</sd:InternalService>

<sd:InternalService servicePriority="30">
<sd:Service xsi:type=”sd:ServiceDescription” serviceID="ServiceID_112">
	<sd:ServiceGeneralInformation>
			...
	</sd:ServiceGeneralInformation>
			...
</sd:Service>
</sd:InternalService>

[bookmark: _Toc401744693]DatabaseOfMultimediaType
This sub clause describes structure of DatabaseOfMultimedia element. DatabaseOfMultimediaType includes LosslessAudioDB, LossyAudioDB, VideoDB and OtherMediaDB elements.
1.8.1.1 Syntax 	
 <complexType name="DatabaseOfMultimediaType">
		<sequence>
			<element name="LosslessAudioDB" type="sd:LosslessAudioDBType" minOccurs="0"/>
			<element name="LossyAudioDB" type="sd:LossyAudioDBType" minOccurs="0"/>
<element name="VideoDB" type="sd:VideoDBType" minOccurs="0"/>
	<element name="OtherMediaDB" type="didl:ItemType" minOccurs="0"/>
</sequence>
	</complexType>
1.8.1.2 Semantics
	Name
	Definition

	LosslessAudioDB
	Describes database of lossless audio. The LosslessAudioDBType contains Title, Singer, AuthorOfMusic, KindOfMusic, KindOfFileformat, FirstLineOfMusic and AccessHistoryOfUser element.

	LossyAudioDB
	Describes database of lossy audio. The LossyAudioDBType contains Title, KindOfMusic, KindOfFileformat, AccessHistoryOfUser and NetworkOfUser element.

	VideoDB
	Describes database of video. The VideoDBType contains TypeOfMovie, RatingOfVideo, FileformatOfVideo, FirstReleasedYear and OriginalLanguage element.

	OtherMediaDB	
	Describes database of other media




[bookmark: _Toc401744694][bookmark: _Toc401744695][bookmark: _Toc401744696][bookmark: _Toc401744697][bookmark: _Toc401744698][bookmark: _Toc401744699][bookmark: _Toc401744700][bookmark: _Toc401744701][bookmark: _Toc401744702][bookmark: _Toc401744703][bookmark: _Toc401744716][bookmark: _Toc401744717][bookmark: _Toc401744718]LosslessAudioDBType
This sub clause describes structure of LosslessAudioDB element. LosslessAudioDBType includes Title, Singer, AuthorOfMusic, KindOfMusic, KindOfFileformat, FirstLineOfMusic and AccessHistoryOfUser elements.
 Syntax 	
 <complexType name="LosslessAudioDBType">
		<sequence>
			<element name="Title" type="mpeg7:NameComponentType" minOccurs="0"/>
			<element name="Singer" type="mpeg7:PersonType" minOccurs="0"/>
			<element name="AuthorOfMusic" type="mpeg7:PersonType" minOccurs="0"/>
			<element name="KindOfMusic" type="ud:LosslessAudioMusicPreferenceType" minOccurs="0"/>
<element name="KindOfFileformat" type="ud:LosslessAudioFormatType" minOccurs="0"/>
			<element name="FirstLineOfMusic" type="mpeg7:NameComponentType" minOccurs="0"/>
			<element name="AccessHistoryOfUser" type="mpeg7:UserActionHistoryType" minOccurs="0"/>
		</sequence>
	</complexType>
 Semantics
	Name
	Definition

	Title
	Describes the title of lossless audio on the database

	Singer
	Describes the signer of lossless audio on the database

	AuthorOfMusic
	Describes the author of lossless audio on the database

	KindOfMusic
	Describes the kind of lossless audio on the database

	KindOfFileformat
	Describes the kind of lossless audio file format on the database

	FirstLineOfMusic
	Describes the first line of lossless audio on the database

	AccessHistoryOfUser
	Describes the access history of user on the database



[bookmark: _Toc401744719]LossyAudioDBType
This sub clause describes structure of LossyAudioDB element. LossyAudioDBType includes Title, KindOfMusic, KindOfFileformat, AccessHistoryOfUser and NetworkOfUser elements.
 Syntax 	
 <complexType name="LossyAudioDBType">
		<sequence>
			<element name="Title" type="mpeg7:NameComponentType" minOccurs="0"/>
			<element name="KindOfMusic" type="ud:AudioMusicPreferenceType" minOccurs="0"/>
<element name="KindOfFileformat" type="ud:LossyAudioFormatType" minOccurs="0"/>
			<element name="AccessHistoryOfUser" type="mpeg7:UserActionHistoryType" minOccurs="0"/>
<element name="NetworkOfUser" type="cd:NetworkInfoType" minOccurs="0"/>
		</sequence>
	</complexType>

 Semantics
	Name
	Definition

	Title
	Describes the title of lossy audio on the database

	KindOfMusic
	Describes the kind of lossy audio on the database

	KindOfFileformat
	Describes the kind of lossy audio file format on the database

	AccessHistoryOfUser
	Describes the access history of user access on the database

	NetworkOfUser
	Describes the network environment of user on the database



[bookmark: _Toc401744720]VideoDBType
This sub clause describes structure of VideoDB element. VideoDBType includes TypeOfMovie, RatingOfVideo, FileformatOfVideo, FirstReleasedYear and OriginalLanguage elements.
1.8.1.3 Syntax 	
 <complexType name="VideoDBType">
		<sequence>
			<element name="TypeOfMovie" minOccurs="0">
				<complexType>
					<complexContent>
						<extension base="mpeg7:TermUseType">
							<attribute name="preferenceValue"
								type="mpeg7:preferenceValueType"
								use="optional" default="10"/>
						</extension>
					</complexContent>
				</complexType>
			</element>
			<element name="RatingOfVideo" type="nonNegativeInteger" minOccurs="0"/>
			<element name="XSizeOfVideo" type="nonNegativeInteger" minOccurs="0"/>
			<element name="YSizeOfVideo" type="nonNegativeInteger" minOccurs="0"/>
			<element name="FirstReleaseYear" type="nonNegativeInteger" minOccurs="0"/>
			<element name="OriginLanguage" type="ud:LanguageType" minOccurs="0"/>
		</sequence>
	</complexType>


1.8.1.4 Semantics
	Name
	Definition

	TypeOfMovie
	Describes the type of video on the database

	RatingOfVideo
	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



[bookmark: _Toc401744721]ServiceObjectType
 Syntax
	<complexType name="ServiceObjectType">
		<choice maxOccurs="unbounded">
			<element name="ServiceObjectInformation" type="sd:ObjectType"/>
			<element name="DigitalItem">
				<annotation>
					<documentation>A Digital Item provided by service</documentation>
				</annotation>
				<complexType>
					<complexContent>
						<extension base="didl:ItemType">
							<sequence>
								<element name="CreationInformation" type="mpeg7:CreationType" minOccurs="0">
									<annotation>
										<documentation>Information about creation metadata of the recommended digital item</documentation>
									</annotation>
								</element>
								<element name="AVSegment" minOccurs="0">
									<complexType>
										<choice>
											<element name="MovingRegion" type="mpeg7:MovingRegionType"/>
											<element name="Segment" type="mpeg7:AudioVisualSegmentType"/>
										</choice>
									</complexType>
								</element>
							</sequence>
						</extension>
					</complexContent>
				</complexType>
			</element>
		</choice>
	</complexType>
 Semantics
	Name
	Definition

	ServiceObjectType
	This data type describes the objects offered to the user by the service provider. 

	ServiceObjectInformation
	Describes the Information of the objects provided by the service.

	DigitalItem
	Describes the digital item 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 recommended digital item. To be used in case the recommended Digital Item is an audiovisual object.




[bookmark: _Toc401744722]ObjectType
1.8.1.5  Syntax
	<complexType name="ObjectType">
		<sequence>
			<element name="ObjectID" type="ID" minOccurs="0"/>
			<element name="ObjectName" type="Name" minOccurs="0"/>
			<element name="ObjectActivity" type="ud:IntentionType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="ObjectInformationURI" type="anyURI" minOccurs="0"/>
		</sequence>
		<attribute name="ObjectFormat" use="optional">
			<simpleType>
				<restriction base="NMTOKEN">
					<enumeration value="Visual"/>
					<enumeration value="Audio"/>
					<enumeration value="Video"/>
					<enumeration value="Text"/>
					<enumeration value="Image"/>
				</restriction>
			</simpleType>
		</attribute>
	</complexType>
1.8.1.6  Semantics
	Name
	Definition

	ObjectType
	This data type describes the objects offered to the user.

	ObjectID
	Describes the ID of the objects.

	ObjectName
	Describes the Name of the objects.

	ObjectActivity
	Describes the activity of the object.

	ObjectInformationURI
	Describes the information associated with the object.

	ObjectFormat
	Type for the media formats of the objects.




1.8.1.7 Examples
<sd:Object>
	<sd:ObjectID>ID_1023</sd:ObjectID>
	<sd:ObjectName>Macdonald</sd:ObjectName>
	<sd:ObjectActivity>Copy the object</sd:ObjectActivity>
	<sd:ObjectInformationURI>http://information.object.com</sd:ObjectInformation>
	<sd:ObjectFormat>visual</sd:ObjectFormat>
</sd:Object>



[bookmark: _Toc401744723] Recommendation Description
1.9 [bookmark: _Toc401744724] Introduction
The following section includes the description of the schema used for describing the recommendation….
1.10 [bookmark: _Toc401744725] Recommendation description tools
[bookmark: _Toc401744726]recommendationDescriptionType
This is the root element of an MPEG Recommendation Description
Syntax
	<element name="RD" type="rd:recommendationDescriptionType"/>
	<complexType name="recommendationDescriptionType">
		<sequence>
			<element name="CompactUsageDescription" type="rd:compactUsageDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="QueryDescription" type="rd:queryDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="ServiceUserType" type="NMTOKEN" minOccurs="0" maxOccurs="unbounded"/>
			<element name="ProcessChain" type="rd:ProcessChainType" minOccurs="0"/>
			<element name="RecommendationHistory" minOccurs="0">
				<complexType>
					<sequence>
						<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>
							</complexType>
						</element>
					</sequence>
				</complexType>
			</element>
			<element name="ObjectInformation" type="rd:ObjectInformationType" minOccurs="0"/>
			<element name="RecommendationInformation" type="rd:RecommendationInformationType" minOccurs="0"/>
		</sequence>
		<attributeGroup ref="ct:commonAttributes"/>
		<attribute name="provider" type="anyURI" use="optional"/>
		<attribute name="RecommendationID" type="ID"/>
	</complexType>
[bookmark: _Toc377594167]
0. Semantics
Semantics of the recommendationDescriptionType:
	Name
	Definition

	RD
	The root element of Recommendation Description

	recommendationDescriptionType
	The complex type of the root element of Recommendation Description

	CompactUsageDescription
	A structure containing information about the recommended items

	QueryDescription
	A structure containing information about a recommended query

	ServiceUserType
	Indicates userType for a specific service. Only vocabulary name defined in SD can be used for representations of the userType.

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

	RecommendationHistory
	A structure containing information about past recommendations

	RecommendationResult
	A structure containing the recommendation result

	Recommendation
	A structure containing the past recommendations

	Result
	Any tangible result of the recommendation: satisfaction, feedback

	ObjectInformation
	A structure containing synthetic description of the recommended objects

	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)

	RecommendationID
	The id of the recommendation




[bookmark: _Toc377594170][bookmark: _Toc401744727]compactUsageDescriptionType
Main complex type for compact usage description representation. It may be composed of an infinite sequence of clusterings, lists, labelled sets or equivalence sets
1.10.0.1 Syntax
	<complexType name="compactUsageDescriptionType">
		<annotation>
			<documentation>Main complex type for compact usage description representation. It may be composed of an infinite sequence of clusterings, lists, labelled sets or equivalence sets.</documentation>
		</annotation>
		<sequence>
			<element name="Clustering" type="rd:clusteringType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="List" type="rd:orderedSetType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="LabelledSet" type="rd:labelledSetType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="EquivalenceSet" type="rd:equivalenceSetType" minOccurs="0" maxOccurs="unbounded"/>
			<element name="SimpleResource" type="rd:RecommendableResourceType" minOccurs="0" maxOccurs="unbounded"/>
		</sequence>
	</complexType>

1.10.0.2 Semantics
Semantics of the compactUsageDescriptionType:
	Name
	Definition

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

	Clustering
	A structure describing a result of a clustering 

	List
	A structure describing a ranked list, e.g. a result of a query

	LabelledSet
	A structure describing a labeled set (e.g., a result of a classification)

	EquivalenceSet
	A structure describing an equivalence set, i.e. a set in which elements are equivalent under a specified criterion

	SimpleResource
	A simple resource with no structure



1.10.1 [bookmark: _Toc377594224][bookmark: _Toc401744728]QueryDescriptionType
Element containing information about queries.
1.10.1.1 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"/>
			<element name="Query" type="rd:queryClauseType"/>
		</sequence>
	</complexType>

1.10.1.2 Semantics
Semantics of the queryDescriptionType:
	Name
	Definition

	queryDescriptionType
	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.

	SearchServiceReference
	A description of the service to be invoked

	Query
	This element contains a structured description of the query to be perfomed on the service defined in SearchServiceReference




1.10.2 [bookmark: _Toc401744729]ServiceUserType
1.10.2.1 Syntax
<element name="ServiceUserType" type="NMTOKEN" minOccurs="0" maxOccurs="unbounded"/>
1.10.2.2 Semantics

	Name
	Definition

	ServiceUserType
	Indicates userType for a specific service. Only vocabulary name defined in SD can be used for representations of the userType.


1.10.2.3 Example
<rd:RD userID="ID_1">
	<rd:userType>UserType_4</rd:userType>
	<rd:userType>conservativeTendency</rd:userType>
</rd:RD>

1.10.3 [bookmark: _Toc401744730]ProcessChainType
1.10.3.1 Syntax
	<complexType name="ProcessChainType">
		<annotation>
			<documentation>Process description that can be executed at the client side, generated by the recommendation engine. The processes can be an emergency call or sending an emergency sms</documentation>
		</annotation>
		<sequence>
			<element name="ProcessChainCommand" maxOccurs="unbounded">
				<complexType>
					<attribute name="command">
						<simpleType>
							<restriction base="string">
								<enumeration value="callto:"/>
								<enumeration value="tel:"/>
								<enumeration value="sms:"/>
							</restriction>
						</simpleType>
					</attribute>
					<attribute name="EmergencyNumber">
						<simpleType>
							<restriction base="nonNegativeInteger"/>
						</simpleType>
					</attribute>
					<attribute name="smsBody">
						<simpleType>
							<restriction base="string">
								<maxLength value="160"/>
							</restriction>
						</simpleType>
					</attribute>
				</complexType>
			</element>
		</sequence>
	</complexType>
1.10.3.2 Semantics
Semantics of the ProcessChainType:
	Name
	Definition

	ProcessChainType
	Process description that can be executed at the client side, generated by the recommendation engine. The processes can be an emergency call or sending an emergency sms

	ProcessChainCommand
	Describes the command that should be executed at the client side3

	command
	Describes the command like callto, smsto, etc…

	EmergencyNumber
	Describes the emergency number

	smsBody
	Describes the message to be sent



1.10.4 [bookmark: _Toc401744731]ObjectInformationType
1.10.4.1 Syntax
<complexType name="ObjectInformationType" abstract="true">
		<sequence>
			<element name="RecommendedObjectInformation" type="sd:ObjectType" minOccurs="0"/>
      		<element name="RecommendedRepresentationFormats" type="sd:FormatType" minOccurs="0"/>
      		<element name="LevelOfDetailOfRecommendedObject" type="ct:ZeroToOnehundredRatioType" minOccurs="0"/>
		</sequence>
	</complexType>
1.10.4.2 Semantics
Semantics of the ObjectInformationType:
	Name
	Definition

	ObjectInformationType
	Indicates the information of recommended object.

	RecommendedObjectInformation
	Indicates the type of recommended object.

	RecommendedRepresentationFormats
	Indicates the representation format of recommended object.

	LevelOfDetailOfRecommendedObject
	Indicates the level of detail of recommended object.


Examples
<sd:ObjectInformation>
	<sd:RecommendedObjectID>ID_1122</sd:RecommendedObjectID>
	<sd:RecommendedObjectName>Mcdonald</sd:RecommemdedObjectName>
	<sd:RecommendedObjectType>visual</sd:RecommendedObjectType>
	<sd:RecommendedRepresentationFormat>png</sd:RecommendedRepresentationFormat>
	<sd:LevelofDetailofRecommendedObject>50</sd:LevelofDetailofRecommendedObject>
	<sd:RecommendedObjectURI>http://objectURI.recommended.com</sd:RecommemdedObjectURI>
</sd:ObjectInformation>

[bookmark: _Toc401744732]RecommendationInformationType
Syntax
<complexType name="RecommendationInformationType" abstract="true">
	<sequence>
		<element name="Priority" type="ct:ZeroToOnehundredRatioType" minOccurs="0"/>
		<element name="RecommendationCategory" type=" mpeg7:ControlledTermUseType" minOccurs="0" maxOccurs="unbounded"/>
	</sequence>
</complexType>
Semantics
Semantics of the recommendationDescriptionType:
	Name
	Definition

	RecommendationInformationType
	Describes the recommendation information.

	Priority
	Describes the priority of recommendation.

	RecommendationCategory
	Describes the category of recommendation.


Examples
<sd:RecommendationInformation>
	<sd:Priority>30</sd:Priority>
	<sd:RecommendationCategory xsi:type="mpeg7:ControlledTermUseType" href="urn:mpeg:mpeg-ud:cs:2014:01-SD-NS:serviceCategoryCS:101">
		<mpeg7:Name xml:lang="en-us">Test RecommendationCategory</mpeg7:Name>
	</sd:RecommendationCategory>
</sd:RecommendationInformation>

[bookmark: _Toc401744733]RecommendableResourceType
Syntax
	<complexType name="RecommendableResourceType">
		<annotation>
			<documentation>This complex type models the recommendable object. This can be a fragment of UD, CD or SD or a Digital Item.</documentation>
		</annotation>
		<choice>
			<element name="UserDescriptionFragment" type="ud:UserDescriptionType">
				<annotation>
					<documentation>A fragment of User Description useful in the context of this Recommendation</documentation>
				</annotation>
             <complexType>
					<complexContent>
						<extension base="ud:UserDescriptionType">
							<sequence minOccurs="0">
								<element ref="rd:Role"/>
							</sequence>
						</extension>
					</complexContent>
				</complexType>
			</element>
			<element name="ContextDescriptionFragment" type="cd:ContextDescriptionType">
				<annotation>
					<documentation>A fragment of Context Description useful in the context of this Recommendation</documentation>
				</annotation>
              <complexType>
					<complexContent>
						<extension 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">
							<sequence minOccurs="0">
								<element ref="rd:Role"/>
							</sequence>
						</extension>
					</complexContent>
				</complexType>
			</element>
			
		</choice>
	</complexType>

Semantics
Semantics of the recommendationDescriptionType:
	Name
	Definition

	RecommendableResourceType
	This complex type models the recommendable object. THis can be a fragment of UD, CD or SD or a Digital Item

	UserDescriptionFragment
	A fragment of User Description useful in the context of this Recommendation

	
	Role
	The role of this fragment in the context of this recommendation

	ContextDescriptionFragment
	A fragment of Context Description useful in the context of this Recommendation

	
	Role
	The role of this fragment in the context of this recommendation

	ServiceDescriptionFragment
	A fragment of Service Description useful in the context of this Recommendation

	
	Role
	The role of this fragment in the context of this recommendation



[bookmark: _Toc401744734]Resource
Syntax
	
<element name="Resource" type="rd:RecommendableResourceType">
		<annotation>
			<documentation>This is the generic recommendable resource. This can be a UD, SD or CD fragment or a digital Item.</documentation>
		</annotation>
	</element>

Semantics
Semantics of the Resource:
	Name
	Definition

	Resource
	This is the generic recommendable resource. This can be a UD, SD or CD fragment or a digital Item



[bookmark: _Toc401744735]resourceUsageType
Syntax
	
	<complexType name="resourceUsageType">
		<annotation>
			<documentation>This complex type models the usage of a generic resource as a combination of a Resource description and of information about other usages of the same resource by other users.</documentation>
		</annotation>
		<sequence>
			<element ref="rd:Resource"/>
			<element name="UsageInformation" type="ud:UserDescriptionType" minOccurs="0" maxOccurs="unbounded"/>
			<element ref="rd:Role" minOccurs="0"/>
		</sequence>
		<attribute name="resourceID" type="anyURI" use="required"/>
	</complexType>
	<element name="Role">
		<complexType mixed="true">
			<attribute name="roleType" type="anyURI" use="required"/>
		</complexType>
	</element>

Semantics
Semantics of the resourceUsageType:
	Name
	Definition

	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

	UsageInformation
	Information about which user used the recommended resource

	Role
	The role of the resource in the usage

	resourceID
	The Id of the resource

	roleType
	An URI specifying a role



[bookmark: _Toc377594216][bookmark: _Toc401744736]objectsRelationsType
This complex type is a pure extension of the MPEG 21 DIDL Relation Type. It includes the possibility to define in line sources and targets of the relations in terms of DIDL Items. 
Syntax
	<complexType name="objectsRelationsType">
		<annotation>
			<documentation>This complex type is a pure extension of the MPEG 21 DIDL Relation Type. It includes the possibility to define in line sources and targets of the relations in terms of DIDL Items.</documentation>
		</annotation>
		<complexContent>
			<extension base="mpqf:RelationType">
				<sequence>
					<element name="InLineSourceResource" type="didl:ItemType"/>
					<element name="InLineTargetResource" type="didl:ItemType" maxOccurs="unbounded"/>
				</sequence>
			</extension>
		</complexContent>
	</complexType>
Semantics
Semantics of the objectsRelationsType:
	Name
	Definition

	objectsRelationsType
	This complex type is a pure extension of the MPEG 21 DIDL Relation Type. It includes the possibility to define in line sources and targets of the relations in terms of DIDL Items

	InLineSourceResource
	The digital item source of the relation

	InLineTargetResource
	The digital item target of the relation



[bookmark: _Toc377594181][bookmark: _Toc401744737]clusteringType
Syntax

<complexType name="clusteringType" abstract="true">
		<annotation>
			<documentation>This is the abstract type for all clustering structures.</documentation>
		</annotation>
		<sequence>
			<element name="ClusterStructure" type="rd:clusterStructureType"/>
			<element name="ClusteringParameters" type="anyType">
				<annotation>
					<documentation>Thisl element carries information specific to each particular clustering technique.</documentation>
				</annotation>
			</element>
		</sequence>
		<attribute name="clusteringLabel" type="anyURI" use="required">
			<annotation>
				<documentation>This label identifies the clustering algorithm that produced this clustering.</documentation>
			</annotation>
		</attribute>
		<attribute name="proximityFunction" type="anyURI" use="optional">
			<annotation>
				<documentation>This attribute identifies the proximity function adopted inside the clustering algorithm when this can be parametrised. For example if the clustering algorithm is "K-means", then an euclidean distance can be used or a generalised Minkowski distance of some order.</documentation>
			</annotation>
		</attribute>
		<attribute name="features" type="NMTOKENS" use="optional">
			<annotation>
				<documentation>This attribute specifies which features of the multimedia item have been used to cluster. This is in form of a list of elements identifier, complex types identifier or other kind of resource identifiers that univoquely identify a certain feature and its extraction mechanism.</documentation>
			</annotation>
		</attribute>
	</complexType>

Semantics
Semantics of the clusteringType:
	Name
	Definition

	clusteringType
	This is the abstract type for all clustering structures.

	ClusterStructure
	Represents the core structure of a clustering. It can contain other structures, to allow hierarchical clustering representation, or cluster members directly.

	ClusteringParameters
	Thisl element carries information specific to each particular clustering technique.

	clusteringLabel
	This label identifies the clustering algorithm that produced this clustering.

	proximityFunction
	This attribute identifies the proximity function adopted inside the clustering algorithm when this can be parametrised. For example if the clustering algorithm is "K-means", then an euclidean distance can be used or a generalised Minkowski distance of some order

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



[bookmark: _Toc377594175][bookmark: _Toc401744738]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.
1.10.4.3 Syntax
<complexType name="genericClusteringType">
		<annotation>
			<documentation>This is the root type for all clustering structures. This complex type should be used when further information about the type of clustering algorithm is not available.</documentation>
		</annotation>
		<complexContent>
			<extension base="rd:clusteringType"/>
		</complexContent>
	</complexType>
1.10.4.4 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.



[bookmark: _Toc377594176][bookmark: _Toc401744739]hierarchicalClusteringType
This is the root type for all hierarchical clustering types. This complex type should be used in XML instances to indicate that the clustering algorithm is hierarchical. The hierarchicalClusteringType attribute identifies the two main families of hierarchical clusterings (bottom up and top down)
1.10.4.5 Syntax

	<complexType name="hierarchicalClusteringType">
		<annotation>
			<documentation>This is the root type for all hierarchical clustering types. This complex type should be used in XML instances to indicate that the clustering algorithm is hierarchical. The hierarchicalClusteringType attribute identifies the two main families of hierarchical clusterings (bottom up and top down)</documentation>
		</annotation>
		<complexContent>
			<extension base="rd:clusteringType">
				<attribute name="hierarchicalClusteringType">
					<annotation>
						<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>
		</complexContent>
	</complexType>

Semantics
Semantics of the hierarchicalClusteringType:
	Name
	Definition

	hierarchicalClusteringType
	This is the root type for all hierarchical clustering types. This complex type should be used in XML instances to indicate that the clustering algorithm is hierarchical. The hierarchicalClusteringType attribute identifies the two main families of hierarchical clusterings (bottom up and top down)

	hierarchicalClusteringType
	This attribute specifies the type of hierarchical clustering.



[bookmark: _Toc401744740]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).
1.10.4.6 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>
Semantics
Semantics of the sequentialClusteringType:
	Name
	Definition

	hierarchicalClusteringType
	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).



[bookmark: _Toc377594179][bookmark: _Toc401744741]costFunctionMinimisationClusteringType
This is the root type for all cost function minimisation clustering types. This complex type should be used in XML instances to indicate that the clustering algorithm used for clustering is of this kind (e.g., K-means).
Syntax
	<complexType name="costFunctionMinimisationClusteringType">
		<annotation>
			<documentation>This is the root type for all cost function minimisation clustering types. This complex type should be used in XML instances to indicate that the clustering algorithm used for clustering is of this kind (e.g., K-means). </documentation>
		</annotation>
		<complexContent>
			<extension base="rd:clusteringType"/>
		</complexContent>
	</complexType>
Semantics
Semantics of the sequentialClusteringType:
	Name
	Definition

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



[bookmark: _Toc401744742]clusterStructureType
This complex type represents the core structure of a clustering. It can contain other structures, to allow hierarchical clustering representation, or cluster members directly.
Syntax
	<complexType name="clusterStructureType">
		<annotation>
			<documentation>This complex type represents the core structure of a clustering. It can contain other structures, to allow hierarchical clustering representation, or cluster members directly.</documentation>
		</annotation>
		<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">
				<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>
Semantics
Semantics of the clusterStructureType:
	Name
	Definition

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

	Cluster
	This element has the function of allowing recursive structures for clusterings. Especially useful for representing results of hierarchical clustering.

	ClusterMember
	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)

	metricID
	An URI identifying a cluster quality metric.

	value
	The value of the cluster quality metric



[bookmark: _Toc377594193][bookmark: _Toc401744743]genericAggregateType 
This is the root abstract type for all aggregations.
Syntax
	<complexType name="genericAggregateType" abstract="true">
		<annotation>
			<documentation>This is the root abstract type for all aggregations.</documentation>
		</annotation>
		<attribute name="resourceID" type="ID" use="optional"/>
	</complexType>
Semantics
Semantics of the genericAggregateType:
	Name
	Definition

	genericAggregateType
	This is the root abstract type for all aggregations.



[bookmark: _Toc377594196][bookmark: _Toc401744744]setMemberType
This complex type represents a generic element of a set. The element of any set in RD is a combination of a multimedia item identified through a DIDL and information about the user who has used the item.
Syntax
	<complexType name="setMemberType">
		<annotation>
			<documentation>This complex type represents a generic element of a set. The element of any set in RD is a combination of a multimedia item identified through a DIDL and information about the user who has used the item.</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 Resource declaration and of information about its usage by one or more users.</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>
				</annotation>
			</element>
		</sequence>
	</complexType>
Semantics
Semantics of the setMemberType:
	Name
	Definition

	setMemberType
	This complex type represents a generic element of a set. The element of any set in RD is a combination of a multimedia item identified through a DIDL and information about the user who has used the item.

	SetElement
	This element is the actual set member. A set member is a combination of a Resource declaration and of information about its usage by one or more users.

	MembershipDegree
	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.



[bookmark: _Toc377594211][bookmark: _Toc401744745]orderedSetMemberType 
This complex type represents ordered sets.
Syntax
	<complexType name="orderedSetMemberType">
		<annotation>
			<documentation>This complex type represents ordered sets.</documentation>
		</annotation>
		<complexContent>
			<extension base="rd:setMemberType">
				<sequence>
					<element name="Rank" type="float">
						<annotation>
							<documentation>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.</documentation>
						</annotation>
					</element>
				</sequence>
			</extension>
		</complexContent>
	</complexType>
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.



[bookmark: _Toc377594199][bookmark: _Toc401744746]genericSetType 
The element of the sets is a generic information pertaining to the usage of a multimedia item by some user.
1.10.4.7 Syntax
	<complexType name="genericSetType">
		<annotation>
			<documentation>The element of the sets is a generic information pertaining to the usage of a multimedia item by some user.</documentation>
		</annotation>
		<complexContent>
			<extension base="rd:genericAggregateType">
				<sequence>
					<element ref="rd:Member" maxOccurs="unbounded"/>
				</sequence>
				<attribute name="name" type="Name" use="optional"/>
			</extension>
		</complexContent>
	</complexType>
Semantics
Semantics of the genericSetType:
	Name
	Definition

	genericSetType
	The element of the sets is a generic information pertaining to the usage of a multimedia item by some user

	name
	The name of the set



[bookmark: _Toc377594173][bookmark: _Toc401744747]labelledSetType
Syntax
<complexType name="labelledSetType">
		<annotation>
			<documentation>This complex type represents information about labelled sets. A labelled set is a set with one or more associated labels. A labelled set can be used to represent the output of a classifier.</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="1.0"/>
														</restriction>
													</simpleType>
												</attribute>
											</extension>
										</simpleContent>
									</complexType>
								</element>
							</sequence>
							<attribute name="labellingScheme" type="anyURI">
								<annotation>
									<documentation>Identifies the labelling scheme from which the Label value is taken</documentation>
								</annotation>
							</attribute>
						</complexType>
					</element>
				</sequence>
			</extension>
		</complexContent>
	</complexType>
Semantics
Semantics of the labelledSetType:
	Name
	Definition

	labelledSetType
	This complex type represents information about labelled sets. A labelled set is a set with one or more associated labels. A labelled set can be used to represent the output of a classifier.

	LabellingInfo
	An element grouping together all labels of this set.

	Label
	The label element

	labelName
	The nema of the labek

	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



[bookmark: _Toc377594213][bookmark: _Toc401744748]orderedSetType  
This complex type represents ordered sets..
Syntax
	<complexType name="orderedSetType">
		<annotation>
			<documentation>This complex type represents ordered sets. </documentation>
		</annotation>
		<complexContent>
			<restriction base="rd:genericSetType">
				<sequence>
					<element ref="rd:Member" maxOccurs="unbounded"/>
				</sequence>
			</restriction>
		</complexContent>
	</complexType>
4. Semantics
Semantics of the orderedSetType:
	Name
	Definition

	orderedSetType
	This complex type represents ordered sets.

	Member
	The actual memberof the set



10. [bookmark: _Toc377594208][bookmark: _Toc401744749]equivalenceSetType
This complex type represents  equivalence sets. An equivalence set is a set in which all contained members are equivalent under a certain user-defined criterion. The criterion is expressed by the attribute equivalenceCriterion.
5. Syntax
	<complexType name="equivalenceSetType">
		<annotation>
			<documentation>This complex type represents  equivalence sets. An equivalence set is a set in which all contained members are equivalent under a certain user-defined criterion. The criterion is expressed by the attribute equivalenceCriterion</documentation>
		</annotation>
		<complexContent>
			<extension base="rd:genericSetType">
				<attribute name="equivalenceCriterion" type="anyURI" use="required">
					<annotation>
						<documentation>This attribute is used to specify the criterion under which the members of this set are equivalent.</documentation>
					</annotation>
				</attribute>
			</extension>
		</complexContent>
	</complexType>
5. Semantics
Semantics of the equivalenceSetType:
	Name
	Definition

	equivalenceSetType
	This complex type represents  equivalence sets. An equivalence set is a set in which all contained members are equivalent under a certain user-defined criterion. The criterion is expressed by the attribute equivalenceCriterion.

	equivalenceCriterion
	This attribute is used to specify the criterion under which the members of this set are equivalent.



10. [bookmark: _Toc377594214][bookmark: _Toc401744750]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.
6. Syntax
	<complexType name="linkageSetType">
		<annotation>
			<documentation>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.</documentation>
		</annotation>
		<complexContent>
			<extension base="rd:orderedSetType">
				<sequence>
					<element name="SourceItem" type="rd:RecommendableResourceType">
						<annotation>
							<documentation>This represents the source item of the n-ary relation.</documentation>
						</annotation>
					</element>
				</sequence>
			</extension>
		</complexContent>
	</complexType>
6. Semantics
Semantics of the linkageSetType:
	Name
	Definition

	linkageSetType
	This particular type of ordered set is used to represent linkage between a source item and a set of target items as an n-ary relation..

	SourceItem
	This represents the source item of the n-ary relation.



10. [bookmark: _Toc377594195][bookmark: _Toc401744751]Member 
Utility element for generic set members.
1.10.7.1 Syntax
	<element name="Member" type="rd:setMemberType">
		<annotation>
			<documentation>Utility element for generic set members</documentation>
		</annotation>
	</element>
Semantics
Semantics of the Member:
	Name
	Definition

	Member
	Utility element for generic set members..



[bookmark: _Toc377594210][bookmark: _Toc401744752]OrderedMember 
Utility element for ordered set members.
1.10.7.2 Syntax
	<element name="OrderedMember" type="rd:orderedSetMemberType" substitutionGroup="rd:Member">
		<annotation>
			<documentation>Utility element for ordered set members</documentation>
		</annotation>
	</element>
Semantics
Semantics of the OrderedMember:
	Name
	Definition

	OrderedMember
	Utility element for ordered set members



[bookmark: _Toc377594225][bookmark: _Toc401744753]queryClauseType
This abstract complex type represents a generic query clause.
Syntax
	<complexType name="queryClauseType" abstract="true">
		<annotation>
			<documentation>This abstract complex type represents a generic query clause.</documentation>
		</annotation>
		<choice maxOccurs="unbounded">
			<choice>
				<element name="QueryByMedia" maxOccurs="unbounded">
					<complexType>
						<sequence>
							<element name="ReferenceItem" type="didl:ItemType"/>
							<element name="QuerySpecification" type="mpqf:QueryType"/>
						</sequence>
					</complexType>
				</element>
				<element name="QueryByAggregate">
					<annotation>
						<documentation>This element is useful to refer to an aggregate as a query. If for example an equivalence set is referred, the search engine can use any of the members as the query.</documentation>
					</annotation>
					<complexType>
						<choice>
							<element name="Aggregate" type="rd:genericAggregateType"/>
							<element name="AggregateRef">
								<complexType>
									<attribute name="resourceRef" type="IDREF"/>
								</complexType>
							</element>
						</choice>
					</complexType>
				</element>
			</choice>
			<sequence>
				<element name="QueryClause" type="rd:queryClauseType">
					<annotation>
						<documentation>To allow recursive definition of nested clauses</documentation>
					</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">
			<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>
			</simpleType>
		</attribute>
	</complexType>
Semantics
Semantics of the queryClauseType:
	Name
	Definition

	queryClauseType
	This abstract complex type represents a generic query clause.

	QueryByMedia
	A structure specifying a query by media

	ReferenceItem
	The reference media item used for querying by media

	QuerySpecification
	A structure specifying the query

	QueryByAggregate
	This element is useful to refer to an aggregate as a query. If for example an equivalence set is referred, the search engine can use any of the members as the query.

	Aggregate
	An aggregate used as a reference for the query

	AggregateRef
	A pointer to an aggregate used as a reference for the query

	resourceRef
	A pointer to the aggregate resource

	QueryClause
	To allow recursive definition of nested clauses

	logicalValue
	This attribute specifies if the clause has to be negated in the query (value=false) or not

	queryMetric
	The metric used for the query. It can be either “findSimilar” or “findDissimilar”



[bookmark: _Toc377594235][bookmark: _Toc401744754]ORqueryClauseType
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>
			<extension base="rd:queryClauseType"/>
		</complexContent>
	</complexType>
Semantics
Semantics of the ORqueryClauseType:
	Name
	Definition

	ORqueryClauseType
	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.



[bookmark: _Toc401744755]ANDqueryClauseType
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>
	</complexType>
Semantics
Semantics of the ANDqueryClauseType:
	Name
	Definition

	ANDqueryClauseType
	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






[bookmark: _Toc377594240][bookmark: _Toc401744756]ANNEX A (Normative)
[bookmark: _Toc377594241][bookmark: _Toc401744757]Classification Schemes

A.1. [bookmark: _Toc377594242][bookmark: _Toc401744758]Introduction 
All of the classification schemes defined in this clause are uniquely identified by a URN starting with the "urn:mpeg:mpeg-ud:cs:" namespace identifier, followed by the name of the classification scheme and the year of its appearance. The URN " urn:mpeg:mpeg-ud:cs:2014" identifies the classification scheme provided for the user’s specialties.
A.2. [bookmark: _Toc377594243][bookmark: _Toc401744759]User specialty CS
XML schema description of the User Specialty is as follows:
	<ClassificationScheme uri="urn:mpeg:mpeg-ud:UserSpecialtyCS:2014">
 	<Term href="A">
		<Description xml:lang="en">Real estate activities</Description>
		<Term href="01">
			<Description xml:lang="en">Crop and animal production, hunting and related service activities</Description>
			<Term href="011"> <Description xml:lang="en">Growing of non-perennial crops </Description></Term>
			<Term href="0111"> <Description xml:lang="en"> Growing of cereals (except rice), leguminous crops and oil seeds</Description></Term>
			<Term href="0112"> <Description xml:lang="en"> Growing of rice</Description></Term>
			<Term href="0113"> <Description xml:lang="en"> Growing of vegetables and melons, roots and tubers</Description></Term>
			<Term href="0114"> <Description xml:lang="en"> Growing of sugar cane</Description></Term>
			<Term href="0115"> <Description xml:lang="en"> Growing of tobacco</Description></Term>
			<Term href="0116"> <Description xml:lang="en"> Growing of fibre crops </Description></Term>
			<Term href="0119"> <Description xml:lang="en"> Growing of other non-perennial crops</Description></Term>
			<Term href="012"> <Description xml:lang="en"> Growing of perennial crops</Description></Term>
			<Term href="0121"> <Description xml:lang="en"> Growing of grapes</Description></Term>
			<Term href="0122"> <Description xml:lang="en"> Growing of tropical and subtropical fruits</Description></Term>
			<Term href="0123"> <Description xml:lang="en"> Growing of citrus fruits</Description></Term>
			<Term href="0124"> <Description xml:lang="en"> Growing of pome fruits and stone fruits</Description></Term>
			<Term href="0125"> <Description xml:lang="en"> Growing of other tree and bush fruits and nuts</Description></Term>
			<Term href="0126"> <Description xml:lang="en"> Growing of oleaginous fruits</Description></Term>
			<Term href="0127"> <Description xml:lang="en"> Growing of beverage crops</Description></Term>
			<Term href="0128"> <Description xml:lang="en"> Growing of spices, aromatic, drug and pharmaceutical crops</Description></Term>
			<Term href="0129"> <Description xml:lang="en"> Growing of other perennial crops</Description></Term>
			<Term href="013"> <Description xml:lang="en"> Plant propagation</Description></Term>
			<Term href="014"> <Description xml:lang="en"> Animal production</Description></Term>
			<Term href="0141"> <Description xml:lang="en"> Raising of cattle and buffaloes</Description></Term>
			<Term href="0142"> <Description xml:lang="en"> Raising of horses and other equines </Description></Term>
			<Term href="0143"> <Description xml:lang="en"> Raising of camels and camelids</Description></Term>
			<Term href="0144"> <Description xml:lang="en"> Raising of sheep and goats</Description></Term>
			<Term href="0145"> <Description xml:lang="en"> Raising of swine/pigs</Description></Term>
			<Term href="0146"> <Description xml:lang="en"> Raising of poultry</Description></Term>
			<Term href="0149"> <Description xml:lang="en"> Raising of other animals </Description></Term>
			<Term href="015"> <Description xml:lang="en"> Mixed farming</Description></Term>
			<Term href="016"> <Description xml:lang="en"> Support activities to agriculture and post-harvest crop activities </Description></Term>
			<Term href="0161"> <Description xml:lang="en"> Support activities for crop production</Description></Term>
			<Term href="0162"> <Description xml:lang="en"> Support activities for animal production</Description></Term>
			<Term href="0163"> <Description xml:lang="en"> Post-harvest crop activities</Description></Term>
			<Term href="0164"> <Description xml:lang="en"> Seed processing for propagation</Description></Term>
			<Term href="017"> <Description xml:lang="en">Hunting trapping and related service activities </Description></Term>
		</Term>
		<Term href="02"> <Description xml:lang="en">Forestry and logging</Description>
			<Term href="021"> <Description xml:lang="en">210 Silviculture and other forestry activities </Description></Term>
			<Term href="022"> <Description xml:lang="en">220 Logging</Description></Term>
			<Term href="023"> <Description xml:lang="en">230 Gathering of non-wood forest products</Description></Term>
			<Term href="024"> <Description xml:lang="en">240 Support services to forestry </Description></Term>
		</Term>
		<Term href="03"> <Description xml:lang="en">Fishing and aquaculture</Description>
			<Term href="031"> <Description xml:lang="en">Fishing </Description></Term>
			<Term href="0311"> <Description xml:lang="en">Marine fishing</Description></Term>
			<Term href="0312"> <Description xml:lang="en">Freshwater fishing</Description></Term>
			<Term href="032"> <Description xml:lang="en">Aquaculture </Description></Term>
			<Term href="0321"> <Description xml:lang="en">Marine aquaculture</Description></Term>
			<Term href="0322"> <Description xml:lang="en">Freshwater aquaculture</Description></Term>
		</Term>
	</Term>
 	<Term href="B">
		<Description xml:lang="en">Mining and quarrying</Description>
		<Term href="05"> <Description xml:lang="en">  Mining of coal and lignite</Description>
			<Term href="051"> <Description xml:lang="en">510 Mining of hard coal </Description></Term>
			<Term href="052"> <Description xml:lang="en">520 Mining of lignite</Description></Term>
		</Term>
		<Term href="06"> <Description xml:lang="en"> Extraction of crude petroleum and natural gas</Description>
			<Term href="061"> <Description xml:lang="en">610 Extraction of crude petroleum </Description></Term>
			<Term href="062"> <Description xml:lang="en">620 Extraction of natural gas </Description></Term>
		</Term>
		<Term href="07"> <Description xml:lang="en"> Mining of metal ores</Description>
			<Term href="071"> <Description xml:lang="en">710 Mining of iron ores </Description></Term>
			<Term href="072"> <Description xml:lang="en">Mining of non-ferrous metal ores </Description></Term>
			<Term href="0721"> <Description xml:lang="en">Mining of uranium and thorium ores</Description></Term>
			<Term href="0729"> <Description xml:lang="en">Mining of other non-ferrous metal ores</Description></Term>
		</Term>
		<Term href="08"> <Description xml:lang="en"> Other mining and quarrying</Description>
			<Term href="081"> <Description xml:lang="en">810 Quarrying of stone, sand and clay </Description></Term>
			<Term href="089"> <Description xml:lang="en">Mining and quarrying n.e.c.</Description></Term>
			<Term href="0891"> <Description xml:lang="en">Mining of chemical and fertilizer minerals</Description></Term>
			<Term href="0892"> <Description xml:lang="en">Extraction of peat </Description></Term>
			<Term href="0893"> <Description xml:lang="en">Extraction of salt </Description></Term>
			<Term href="0899"> <Description xml:lang="en">Other mining and quarrying n.e.c. </Description></Term>
		</Term>
		<Term href="09"> <Description xml:lang="en"> Mining support service activities</Description>
			<Term href="091"> <Description xml:lang="en">910 Support activities for petroleum and natural gas extraction </Description></Term>
			<Term href="099"> <Description xml:lang="en">990 Support activities for other mining and quarrying</Description></Term>
		</Term>
	</Term>
 	<Term href="C">
		<Description xml:lang="en">Manufacturing</Description>
		<Term href="10"> <Description xml:lang="en"> Manufacture of food products</Description>
			<Term href="101"> <Description xml:lang="en">1010 Processing and preserving of meat</Description></Term>
			<Term href="102"> <Description xml:lang="en">1020 Processing and preserving of fish, crustaceans and molluscs 
			</Description></Term>
			<Term href="103"> <Description xml:lang="en">1030 Processing and preserving of fruit and vegetables</Description></Term>
			<Term href="104"> <Description xml:lang="en">1040 Manufacture of vegetable and animal oils and fats </Description></Term>
			<Term href="105"> <Description xml:lang="en">1050 Manufacture of dairy products </Description></Term>
			<Term href="106"> <Description xml:lang="en">Manufacture of grain mill products, starches and starch products 
			</Description></Term>
			<Term href="1061"> <Description xml:lang="en">Manufacture of grain mill products </Description></Term>
			<Term href="1062"> <Description xml:lang="en">Manufacture of starches and starch products</Description></Term>
			<Term href="107"> <Description xml:lang="en">Manufacture of other food products </Description></Term>
			<Term href="1071"> <Description xml:lang="en">Manufacture of bakery products</Description></Term>
			<Term href="1072"> <Description xml:lang="en">Manufacture of sugar </Description></Term>
			<Term href="1073"> <Description xml:lang="en">Manufacture of cocoa, chocolate and sugar confectionery 
			</Description></Term>
			<Term href="1074"> <Description xml:lang="en">Manufacture of macaroni, noodles, couscous and similar farinaceous products 
			</Description></Term>
			<Term href="1075"> <Description xml:lang="en">Manufacture of prepared meals and dishes</Description></Term>
			<Term href="1079"> <Description xml:lang="en">Manufacture of other food products n.e.c.</Description></Term>
			<Term href="108"> <Description xml:lang="en">1080 Manufacture of prepared animal feeds</Description></Term>
		</Term>
		<Term href="11"> <Description xml:lang="en"> Manufacture of beverages</Description>
			<Term href="1101"> <Description xml:lang="en">Distilling, rectifying and blending of spirits 
			</Description></Term>
			<Term href="1102"> <Description xml:lang="en">Manufacture of wines</Description></Term>
			<Term href="1103"> <Description xml:lang="en">Manufacture of malt liquors and malt</Description></Term>
			<Term href="1104"> <Description xml:lang="en">Manufacture of soft drinks; production of mineral waters and other bottled waters
			</Description></Term>
		</Term>
		<Term href="12"> <Description xml:lang="en"> Manufacture of tobacco products</Description>
			<Term href="120"> <Description xml:lang="en">1200 Manufacture of tobacco products </Description></Term>
		</Term>
		<Term href="13"> <Description xml:lang="en"> Manufacture of textiles</Description>
			<Term href="131"> <Description xml:lang="en">Spinning, weaving and finishing of textiles</Description></Term>
			<Term href="1311"> <Description xml:lang="en">Preparation and spinning of textile fibres</Description></Term>
			<Term href="1312"> <Description xml:lang="en">Weaving of textiles </Description></Term>
			<Term href="1313"> <Description xml:lang="en">Finishing of textiles </Description></Term>
			<Term href="139"> <Description xml:lang="en">Manufacture of other textiles</Description></Term>
			<Term href="1391"> <Description xml:lang="en">Manufacture of knitted and crocheted fabrics</Description></Term>
			<Term href="1392"> <Description xml:lang="en">Manufacture of made-up textile articles, except apparel </Description></Term>
			<Term href="1393"> <Description xml:lang="en">Manufacture of carpets and rugs </Description></Term>
			<Term href="1394"> <Description xml:lang="en">Manufacture of cordage, rope, twine and netting </Description></Term>
			<Term href="1399"> <Description xml:lang="en">Manufacture of other textiles n.e.c. </Description></Term>
		</Term>
		<Term href="14"> <Description xml:lang="en"> Manufacture of wearing apparel </Description>
			<Term href="141"> <Description xml:lang="en">1410 Manufacture of wearing apparel, except fur apparel</Description></Term>
			<Term href="142"> <Description xml:lang="en">1420 Manufacture of articles of fur</Description></Term>
			<Term href="143"> <Description xml:lang="en">1430 Manufacture of knitted and crocheted apparel </Description></Term>
		</Term>
		<Term href="15"> <Description xml:lang="en"> Manufacture of leather and related products </Description>
			<Term href="151"> <Description xml:lang="en">Tanning and dressing of leather; manufacture of luggage, handbags, saddlery and harness; dressing 
		and dyeing of fur </Description></Term>
			<Term href="1511"> <Description xml:lang="en">Tanning and dressing of leather; dressing and dyeing of fur</Description></Term>
			<Term href="1512"> <Description xml:lang="en">Manufacture of luggage, handbags and the like, saddlery and harness
			</Description></Term>
			<Term href="152"> <Description xml:lang="en">1520 Manufacture of footwear</Description></Term>
		</Term>
		<Term href="16"> <Description xml:lang="en"> Manufacture of wood and of products of wood and cork, except furniture; 
		</Description>
			<Term href="161"> <Description xml:lang="en">1610 Sawmilling and planing of wood</Description></Term>
			<Term href="162"> <Description xml:lang="en">Manufacture of products of wood, cork, straw and plaiting materials
			</Description></Term>
			<Term href="1621"> <Description xml:lang="en">Manufacture of veneer sheets and wood-based panels </Description></Term>
			<Term href="1622"> <Description xml:lang="en">Manufacture of builders¡¯ carpentry and joinery</Description></Term>
			<Term href="1623"> <Description xml:lang="en">Manufacture of wooden containers</Description></Term>
			<Term href="1629"> <Description xml:lang="en">Manufacture of other products of wood; manufacture of articles of cork, straw and plaiting materials 
			</Description></Term>
		</Term>
		<Term href="17"> <Description xml:lang="en"> Manufacture of paper and paper products </Description>
			<Term href="1701"> <Description xml:lang="en">Manufacture of pulp, paper and paperboard</Description></Term>
			<Term href="1702"> <Description xml:lang="en">Manufacture of corrugated paper and paperboard and of containers of paper and paperboard 
			</Description></Term>
			<Term href="1709"> <Description xml:lang="en">Manufacture of other articles of paper and paperboard</Description></Term>
		</Term>
		<Term href="18"> <Description xml:lang="en"> Printing and reproduction of recorded media </Description>
			<Term href="181"> <Description xml:lang="en">Printing and service activities related to printing 
			</Description></Term>
			<Term href="1811"> <Description xml:lang="en">Printing </Description></Term>
			<Term href="1812"> <Description xml:lang="en">Service activities related to printing </Description></Term>
			<Term href="182"> <Description xml:lang="en">1820 Reproduction of recorded media </Description></Term>
		</Term>
		<Term href="19"> <Description xml:lang="en"> Manufacture of coke and refined petroleum products</Description>
			<Term href="191"> <Description xml:lang="en">1910 Manufacture of coke oven products</Description></Term>
			<Term href="192"> <Description xml:lang="en">1920 Manufacture of refined petroleum products</Description></Term>
		</Term>
		<Term href="20"> <Description xml:lang="en"> Manufacture of chemicals and chemical products </Description>
			<Term href="201"> <Description xml:lang="en">Manufacture of basic chemicals, fertilizers and nitrogen compounds, plastics and synthetic rubber in primary 
		forms</Description></Term>
			<Term href="2011"> <Description xml:lang="en">Manufacture of basic chemicals</Description></Term>
			<Term href="2012"> <Description xml:lang="en">Manufacture of fertilizers and nitrogen compounds</Description></Term>
			<Term href="2013"> <Description xml:lang="en">Manufacture of plastics and synthetic rubber in primary forms 
			</Description></Term>
			<Term href="202"> <Description xml:lang="en">Manufacture of other chemical products </Description></Term>
			<Term href="2021"> <Description xml:lang="en">Manufacture of pesticides and other agrochemical products 
			</Description></Term>
			<Term href="2022"> <Description xml:lang="en">Manufacture of paints, varnishes and similar coatings, printing ink and mastics 
			</Description></Term>
			<Term href="2023"> <Description xml:lang="en">Manufacture of soap and detergents, cleaning and polishing preparations, perfumes and toilet preparations 
			</Description></Term>
			<Term href="2029"> <Description xml:lang="en">Manufacture of other chemical products n.e.c.</Description></Term>
			<Term href="203"> <Description xml:lang="en">2030 Manufacture of man-made fibres </Description></Term>
		</Term>
		<Term href="21"> <Description xml:lang="en"> Manufacture of pharmaceuticals, medicinal chemical and botanical products 
		</Description>
			<Term href="210"> <Description xml:lang="en">2100 Manufacture of pharmaceuticals, medicinal chemical and botanical products 
			</Description></Term>
		</Term>
		<Term href="22"> <Description xml:lang="en"> Manufacture of rubber and plastics products </Description>
			<Term href="221"> <Description xml:lang="en">Manufacture of rubber products</Description></Term>
			<Term href="2211"> <Description xml:lang="en">Manufacture of rubber tyres and tubes; retreading and rebuilding of rubber tyres
			</Description></Term>
			<Term href="2219"> <Description xml:lang="en">Manufacture of other rubber products </Description></Term>
			<Term href="222"> <Description xml:lang="en">2220 Manufacture of plastics products </Description></Term>
		</Term>
		<Term href="23"> <Description xml:lang="en"> Manufacture of other non-metallic mineral products </Description>
			<Term href="231"> <Description xml:lang="en">2310 Manufacture of glass and glass products </Description></Term>
			<Term href="239"> <Description xml:lang="en">Manufacture of non-metallic mineral products n.e.c.</Description></Term>
			<Term href="2391"> <Description xml:lang="en">Manufacture of refractory products</Description></Term>
			<Term href="2392"> <Description xml:lang="en">Manufacture of clay building materials </Description></Term>
			<Term href="2393"> <Description xml:lang="en">Manufacture of other porcelain and ceramic products </Description></Term>
			<Term href="2394"> <Description xml:lang="en">Manufacture of cement, lime and plaster</Description></Term>
			<Term href="2395"> <Description xml:lang="en">Manufacture of articles of concrete, cement and plaster</Description></Term>
			<Term href="2396"> <Description xml:lang="en">Cutting, shaping and finishing of stone</Description></Term>
			<Term href="2399"> <Description xml:lang="en">Manufacture of other non-metallic mineral products n.e.c. 
			</Description></Term>
		</Term>
		<Term href="24"> <Description xml:lang="en"> Manufacture of basic metals </Description>
			<Term href="241"> <Description xml:lang="en">2410 Manufacture of basic iron and steel </Description></Term>
			<Term href="242"> <Description xml:lang="en">2420 Manufacture of basic precious and other non-ferrous metals 
			</Description></Term>
			<Term href="243"> <Description xml:lang="en">Casting of metals </Description></Term>
			<Term href="2431"> <Description xml:lang="en">Casting of iron and steel </Description></Term>
			<Term href="2432"> <Description xml:lang="en">Casting of non-ferrous metals</Description></Term>
		</Term>
		<Term href="25"> <Description xml:lang="en"> Manufacture of fabricated metal products, except machinery and equipment
	</Description>
			<Term href="251"> <Description xml:lang="en">Manufacture of structural metal products, tanks, reservoirs and steam generators
		</Description></Term>
			<Term href="2511"> <Description xml:lang="en">Manufacture of structural metal products </Description></Term>
			<Term href="2512"> <Description xml:lang="en">Manufacture of tanks, reservoirs and containers of metal</Description></Term>
			<Term href="2513"> <Description xml:lang="en">Manufacture of steam generators, except central heating hot water boilers
			</Description></Term>
			<Term href="252"> <Description xml:lang="en">2520 Manufacture of weapons and ammunition</Description></Term>
			<Term href="259"> <Description xml:lang="en">Manufacture of other fabricated metal products; metalworking service activities 
			</Description></Term>
			<Term href="2591"> <Description xml:lang="en">Forging, pressing, stamping and roll-forming of metal; powder metallurgy 
			</Description></Term>
			<Term href="2592"> <Description xml:lang="en">Treatment and coating of metals; machining</Description></Term>
			<Term href="2593"> <Description xml:lang="en">Manufacture of cutlery, hand tools and general hardware
			</Description></Term>
			<Term href="2599"> <Description xml:lang="en">Manufacture of other fabricated metal products n.e.c. 
			</Description></Term>
		</Term>
		<Term href="26"> <Description xml:lang="en"> Manufacture of computer, electronic and optical products</Description>
			<Term href="261"> <Description xml:lang="en">2610 Manufacture of electronic components and boards 
			</Description></Term>
			<Term href="262"> <Description xml:lang="en">2620 Manufacture of computers and peripheral equipment </Description></Term>
			<Term href="263"> <Description xml:lang="en">2630 Manufacture of communication equipment </Description></Term>
			<Term href="264"> <Description xml:lang="en">2640 Manufacture of consumer electronics </Description></Term>
			<Term href="265"> <Description xml:lang="en">Manufacture of measuring, testing, navigating and control equipment; watches and clocks 
			</Description></Term>
			<Term href="2651"> <Description xml:lang="en">Manufacture of measuring, testing, navigating and control equipment
			</Description></Term>
			<Term href="2652"> <Description xml:lang="en">Manufacture of watches and clocks </Description></Term>
			<Term href="266"> <Description xml:lang="en">2660 Manufacture of irradiation, electromedical and electrotherapeutic equipment
			</Description></Term>
			<Term href="267"> <Description xml:lang="en">2670 Manufacture of optical instruments and photographic equipment
			</Description></Term>
			<Term href="268"> <Description xml:lang="en">2680 Manufacture of magnetic and optical media </Description></Term>
		</Term>
		<Term href="27"> <Description xml:lang="en"> Manufacture of electrical equipment </Description>
			<Term href="271"> <Description xml:lang="en">2710 Manufacture of electric motors, generators, transformers and electricity distribution and control 
		apparatus </Description></Term>
			<Term href="272"> <Description xml:lang="en">2720 Manufacture of batteries and accumulators</Description></Term>
			<Term href="273"> <Description xml:lang="en">Manufacture of wiring and wiring devices</Description></Term>
			<Term href="2731"> <Description xml:lang="en">Manufacture of fibre optic cables </Description></Term>
			<Term href="2732"> <Description xml:lang="en">Manufacture of other electronic and electric wires and cables 
			</Description></Term>
			<Term href="2733"> <Description xml:lang="en">Manufacture of wiring devices</Description></Term>
			<Term href="274"> <Description xml:lang="en">2740 Manufacture of electric lighting equipment</Description></Term>
			<Term href="275"> <Description xml:lang="en">2750 Manufacture of domestic appliances </Description></Term>
			<Term href="279"> <Description xml:lang="en">2790 Manufacture of other electrical equipment</Description></Term>
		</Term>
		<Term href="28"> <Description xml:lang="en"> Manufacture of machinery and equipment n.e.c. </Description>
			<Term href="281"> <Description xml:lang="en">Manufacture of general-purpose machinery</Description></Term>
			<Term href="2811"> <Description xml:lang="en">Manufacture of engines and turbines, except aircraft, vehicle and cycle engines 
			</Description></Term>
			<Term href="2812"> <Description xml:lang="en">Manufacture of fluid power equipment </Description></Term>
			<Term href="2813"> <Description xml:lang="en">Manufacture of other pumps, compressors, taps and valves
			</Description></Term>
			<Term href="2814"> <Description xml:lang="en">Manufacture of bearings, gears, gearing and driving elements
			</Description></Term>
			<Term href="2815"> <Description xml:lang="en">Manufacture of ovens, furnaces and furnace burners </Description></Term>
			<Term href="2816"> <Description xml:lang="en">Manufacture of lifting and handling equipment</Description></Term>
			<Term href="2817"> <Description xml:lang="en">Manufacture of office machinery and equipment (except computers and peripheral equipment) 
			</Description></Term>
			<Term href="2818"> <Description xml:lang="en">Manufacture of power-driven hand tools </Description></Term>
			<Term href="2819"> <Description xml:lang="en">Manufacture of other general-purpose machinery </Description></Term>
			<Term href="282"> <Description xml:lang="en">Manufacture of special-purpose machinery</Description></Term>
			<Term href="2821"> <Description xml:lang="en">Manufacture of agricultural and forestry machinery
			</Description></Term>
			<Term href="2822"> <Description xml:lang="en">Manufacture of metal-forming machinery and machine tools 
			</Description></Term>
			<Term href="2823"> <Description xml:lang="en">Manufacture of machinery for metallurgy </Description></Term>
			<Term href="2824"> <Description xml:lang="en">Manufacture of machinery for mining, quarrying and construction
			</Description></Term>
			<Term href="2825"> <Description xml:lang="en">Manufacture of machinery for food, beverage and tobacco processing 
			</Description></Term>
			<Term href="2826"> <Description xml:lang="en">Manufacture of machinery for textile, apparel and leather production 
			</Description></Term>
			<Term href="2829"> <Description xml:lang="en">Manufacture of other special-purpose machinery </Description></Term>
		</Term>
		<Term href="29"> <Description xml:lang="en"> Manufacture of motor vehicles, trailers and semi-trailers
		</Description>
			<Term href="291"> <Description xml:lang="en">2910 Manufacture of motor vehicles </Description></Term>
			<Term href="292"> <Description xml:lang="en">2920 Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-trailers 
			</Description></Term>
			<Term href="293"> <Description xml:lang="en">2930 Manufacture of parts and accessories for motor vehicles </Description></Term>
		</Term>
		<Term href="30"> <Description xml:lang="en"> Manufacture of other transport equipment</Description>
			<Term href="301"> <Description xml:lang="en">Building of ships and boats </Description></Term>
			<Term href="3011"> <Description xml:lang="en">Building of ships and floating structures</Description></Term>
			<Term href="3012"> <Description xml:lang="en">Building of pleasure and sporting boats</Description></Term>
			<Term href="302"> <Description xml:lang="en">3020 Manufacture of railway locomotives and rolling stock</Description></Term>
			<Term href="303"> <Description xml:lang="en">3030 Manufacture of air and spacecraft and related machinery </Description></Term>
			<Term href="304"> <Description xml:lang="en">3040 Manufacture of military fighting vehicles</Description></Term>
			<Term href="309"> <Description xml:lang="en">Manufacture of transport equipment n.e.c. </Description></Term>
			<Term href="3091"> <Description xml:lang="en">Manufacture of motorcycles </Description></Term>
			<Term href="3092"> <Description xml:lang="en">Manufacture of bicycles and invalid carriages</Description></Term>
			<Term href="3099"> <Description xml:lang="en">Manufacture of other transport equipment n.e.c.</Description></Term>
		</Term>
		<Term href="31"> <Description xml:lang="en"> Manufacture of furniture</Description>
			<Term href="310"> <Description xml:lang="en">3100 Manufacture of furniture</Description></Term>
		</Term>
		<Term href="32"> <Description xml:lang="en"> Other manufacturing </Description>
			<Term href="321"> <Description xml:lang="en">Manufacture of jewellery, bijouterie and related articles 
			</Description></Term>
			<Term href="3211"> <Description xml:lang="en">Manufacture of jewellery and related articles</Description></Term>
			<Term href="3212"> <Description xml:lang="en">Manufacture of imitation jewellery and related articles 
			</Description></Term>
			<Term href="322"> <Description xml:lang="en">3220 Manufacture of musical instruments </Description></Term>
			<Term href="323"> <Description xml:lang="en">3230 Manufacture of sports goods </Description></Term>
			<Term href="324"> <Description xml:lang="en">3240 Manufacture of games and toys</Description></Term>
			<Term href="325"> <Description xml:lang="en">3250 Manufacture of medical and dental instruments and supplies </Description></Term>
			<Term href="329"> <Description xml:lang="en">3290 Other manufacturing n.e.c.</Description></Term>
		</Term>
		<Term href="33"> <Description xml:lang="en"> Repair and installation of machinery and equipment</Description>
			<Term href="331"> <Description xml:lang="en">Repair of fabricated metal products, machinery and equipment
			</Description></Term>
			<Term href="3311"> <Description xml:lang="en">Repair of fabricated metal products </Description></Term>
			<Term href="3312"> <Description xml:lang="en">Repair of machinery </Description></Term>
			<Term href="3313"> <Description xml:lang="en">Repair of electronic and optical equipment</Description></Term>
			<Term href="3314"> <Description xml:lang="en">Repair of electrical equipment</Description></Term>
			<Term href="3315"> <Description xml:lang="en">Repair of transport equipment, except motor vehicles 
			</Description></Term>
			<Term href="3319"> <Description xml:lang="en">Repair of other equipment</Description></Term>
			<Term href="332"> <Description xml:lang="en">3320 Installation of industrial machinery and equipment 
			</Description></Term>
		</Term>
	</Term>
 	<Term href="D">
		<Description xml:lang="en">Electricity, gas, steam and air conditioning supply</Description>
		<Term href="35"> <Description xml:lang="en"> Electricity, gas, steam and air conditioning supply</Description>
			<Term href="351"> <Description xml:lang="en">3510 Electric power generation, transmission and distribution 
			</Description></Term>
			<Term href="352"> <Description xml:lang="en">3520 Manufacture of gas; distribution of gaseous fuels through mains
			</Description></Term>
			<Term href="353"> <Description xml:lang="en">3530 Steam and air conditioning supply</Description></Term>
		</Term>
	</Term>
 	<Term href="E">
		<Description xml:lang="en">Water supply; sewerage, waste management and remediation activities</Description>
		<Term href="36"> <Description xml:lang="en"> Water collection, treatment and supply</Description>
			<Term href="360"> <Description xml:lang="en">3600 Water collection, treatment and supply</Description></Term>
		</Term>
		<Term href="37"> <Description xml:lang="en"> Sewerage</Description>
			<Term href="370"> <Description xml:lang="en">3700 Sewerage</Description></Term>
		</Term>
		<Term href="38"> <Description xml:lang="en"> Waste collection, treatment and disposal activities; materials recovery 
		</Description>
			<Term href="381"> <Description xml:lang="en">Waste collection</Description></Term>
			<Term href="3811"> <Description xml:lang="en">Collection of non-hazardous waste</Description></Term>
			<Term href="3812"> <Description xml:lang="en">Collection of hazardous waste</Description></Term>
			<Term href="382"> <Description xml:lang="en">Waste treatment and disposal</Description></Term>
			<Term href="3821"> <Description xml:lang="en">Treatment and disposal of non-hazardous waste</Description></Term>
			<Term href="3822"> <Description xml:lang="en">Treatment and disposal of hazardous waste</Description></Term>
			<Term href="383"> <Description xml:lang="en">3830 Materials recovery </Description></Term>
		</Term>
		<Term href="39"> <Description xml:lang="en"> Remediation activities and other waste management services
		</Description>
			<Term href="390"> <Description xml:lang="en">3900 Remediation activities and other waste management services
			</Description></Term>
		</Term>
	</Term>
 	<Term href="F">
		<Description xml:lang="en">Construction</Description>
		<Term href="41"> <Description xml:lang="en"> Construction of buildings</Description>
			<Term href="410"> <Description xml:lang="en">4100 Construction of buildings</Description></Term>
		</Term>
		<Term href="42"> <Description xml:lang="en"> Civil engineering </Description>
			<Term href="421"> <Description xml:lang="en">4210 Construction of roads and railways</Description></Term>
			<Term href="422"> <Description xml:lang="en">4220 Construction of utility projects </Description></Term>
			<Term href="429"> <Description xml:lang="en">4290 Construction of other civil engineering projects 
			</Description></Term>
		</Term>
		<Term href="43"> <Description xml:lang="en"> Specialized construction activities</Description>
			<Term href="431"> <Description xml:lang="en">Demolition and site preparation</Description></Term>
			<Term href="4311"> <Description xml:lang="en">Demolition </Description></Term>
			<Term href="4312"> <Description xml:lang="en">Site preparation</Description></Term>
			<Term href="432"> <Description xml:lang="en">Electrical, plumbing and other construction installation activities 
			</Description></Term>
			<Term href="4321"> <Description xml:lang="en">Electrical installation</Description></Term>
			<Term href="4322"> <Description xml:lang="en">Plumbing, heat and air-conditioning installation 
			</Description></Term>
			<Term href="4329"> <Description xml:lang="en">Other construction installation </Description></Term>
			<Term href="433"> <Description xml:lang="en">4330 Building completion and finishing </Description></Term>
			<Term href="439"> <Description xml:lang="en">4390 Other specialized construction activities </Description></Term>
		</Term>
	</Term>
 	<Term href="G">
		<Description xml:lang="en">Wholesale and retail trade; repair of motor vehicles and motorcycles</Description>
		<Term href="45"> <Description xml:lang="en"> Wholesale and retail trade and repair of motor vehicles and motorcycles
		</Description>
			<Term href="451"> <Description xml:lang="en">4510 Sale of motor vehicles </Description></Term>
			<Term href="452"> <Description xml:lang="en">4520 Maintenance and repair of motor vehicles </Description></Term>
			<Term href="453"> <Description xml:lang="en">4530 Sale of motor vehicle parts and accessories</Description></Term>
			<Term href="454"> <Description xml:lang="en">4540 Sale, maintenance and repair of motorcycles and related parts and accessories
			</Description></Term>
		</Term>
		<Term href="46"> <Description xml:lang="en"> Wholesale trade, except of motor vehicles and motorcycles </Description>
			<Term href="461"> <Description xml:lang="en">4610 Wholesale on a fee or contract basis</Description></Term>
			<Term href="462"> <Description xml:lang="en">4620 Wholesale of agricultural raw materials and live animals 
			</Description></Term>
			<Term href="463"> <Description xml:lang="en">4630 Wholesale of food, beverages and tobacco </Description></Term>
			<Term href="464"> <Description xml:lang="en">Wholesale of household goods</Description></Term>
			<Term href="4641"> <Description xml:lang="en">Wholesale of textiles, clothing and footwear</Description></Term>
			<Term href="4649"> <Description xml:lang="en">Wholesale of other household goods </Description></Term>
			<Term href="465"> <Description xml:lang="en">Wholesale of machinery, equipment and supplies</Description></Term>
			<Term href="4651"> <Description xml:lang="en">Wholesale of computers, computer peripheral equipment and software
			</Description></Term>
			<Term href="4652"> <Description xml:lang="en">Wholesale of electronic and telecommunications equipment and parts
			</Description></Term>
			<Term href="4653"> <Description xml:lang="en">Wholesale of agricultural machinery, equipment and supplies 
			</Description></Term>
			<Term href="4659"> <Description xml:lang="en">Wholesale of other machinery and equipment</Description></Term>
			<Term href="466"> <Description xml:lang="en">Other specialized wholesale </Description></Term>
			<Term href="4661"> <Description xml:lang="en">Wholesale of solid, liquid and gaseous fuels and related products
			</Description></Term>
			<Term href="4662"> <Description xml:lang="en">Wholesale of metals and metal ores</Description></Term>
			<Term href="4663"> <Description xml:lang="en">Wholesale of construction materials, hardware, plumbing and heating equipment and supplies 
			</Description></Term>
			<Term href="4669"> <Description xml:lang="en">Wholesale of waste and scrap and other products n.e.c. </Description></Term>
			<Term href="469"> <Description xml:lang="en">4690 Non-specialized wholesale trade</Description></Term>
		</Term>
		<Term href="47"> <Description xml:lang="en"> Retail trade, except of motor vehicles and motorcycles </Description>
			<Term href="471"> <Description xml:lang="en">Retail sale in non-specialized stores </Description></Term>
			<Term href="4711"> <Description xml:lang="en">Retail sale in non-specialized stores with food, beverages or tobacco predominating 
			</Description></Term>
			<Term href="4719"> <Description xml:lang="en">Other retail sale in non-specialized stores</Description></Term>
			<Term href="472"> <Description xml:lang="en">Retail sale of food, beverages and tobacco in specialized stores</Description></Term>
			<Term href="4721"> <Description xml:lang="en">Retail sale of food in specialized stores </Description></Term>
			<Term href="4722"> <Description xml:lang="en">Retail sale of beverages in specialized stores </Description></Term>
			<Term href="4723"> <Description xml:lang="en">Retail sale of tobacco products in specialized stores</Description></Term>
			<Term href="473"> <Description xml:lang="en">4730 Retail sale of automotive fuel in specialized stores </Description></Term>
			<Term href="474"> <Description xml:lang="en">Retail sale of information and communications equipment in specialized stores
			</Description></Term>
			<Term href="4741"> <Description xml:lang="en">Retail sale of computers, peripheral units, software and telecommunications equipment in specialized stores 
			</Description></Term>
			<Term href="4742"> <Description xml:lang="en">Retail sale of audio and video equipment in specialized stores
			</Description></Term>
			<Term href="475"> <Description xml:lang="en">Retail sale of other household equipment in specialized stores 
			</Description></Term>
			<Term href="4751"> <Description xml:lang="en">Retail sale of textiles in specialized stores </Description></Term>
			<Term href="4752"> <Description xml:lang="en">Retail sale of hardware, paints and glass in specialized stores
			</Description></Term>
			<Term href="4753"> <Description xml:lang="en">Retail sale of carpets, rugs, wall and floor coverings in specialized stores
			</Description></Term>
			<Term href="4759"> <Description xml:lang="en">Retail sale of electrical household appliances, furniture, lighting equipment and other household articles 
		in specialized stores</Description></Term>
			<Term href="476"> <Description xml:lang="en">Retail sale of cultural and recreation goods in specialized stores
			</Description></Term>
			<Term href="4761"> <Description xml:lang="en">Retail sale of books, newspapers and stationary in specialized stores
			</Description></Term>
			<Term href="4762"> <Description xml:lang="en">Retail sale of music and video recordings in specialized stores
			</Description></Term>
			<Term href="4763"> <Description xml:lang="en">Retail sale of sporting equipment in specialized stores
			</Description></Term>
			<Term href="4764"> <Description xml:lang="en">Retail sale of games and toys in specialized stores </Description></Term>
			<Term href="477"> <Description xml:lang="en">Retail sale of other goods in specialized stores</Description></Term>
			<Term href="4771"> <Description xml:lang="en">Retail sale of clothing, footwear and leather articles in specialized stores 
			</Description></Term>
			<Term href="4772"> <Description xml:lang="en">Retail sale of pharmaceutical and medical goods, cosmetic and toilet articles in specialized stores
			</Description></Term>
			<Term href="4773"> <Description xml:lang="en">Other retail sale of new goods in specialized stores </Description></Term>
			<Term href="4774"> <Description xml:lang="en">Retail sale of second-hand goods </Description></Term>
			<Term href="478"> <Description xml:lang="en">Retail sale via stalls and markets</Description></Term>
			<Term href="4781"> <Description xml:lang="en">Retail sale via stalls and markets of food, beverages and tobacco products
			</Description></Term>
			<Term href="4782"> <Description xml:lang="en">Retail sale via stalls and markets of textiles, clothing and footwear 
			</Description></Term>
			<Term href="4789"> <Description xml:lang="en">Retail sale via stalls and markets of other goods </Description></Term>
			<Term href="479"> <Description xml:lang="en">Retail trade not in stores, stalls or markets</Description></Term>
			<Term href="4791"> <Description xml:lang="en">Retail sale via mail order houses or via Internet </Description></Term>
			<Term href="4799"> <Description xml:lang="en">Other retail sale not in stores, stalls or markets </Description></Term>
		</Term>
	</Term>
 	<Term href="H">
		<Description xml:lang="en">Transportation and storage</Description>
		<Term href="49"> <Description xml:lang="en"> Land transport and transport via pipelines </Description>
			<Term href="491"> <Description xml:lang="en">Transport via railways </Description></Term>
			<Term href="4911"> <Description xml:lang="en">Passenger rail transport, interurban</Description></Term>
			<Term href="4912"> <Description xml:lang="en">Freight rail transport </Description></Term>
			<Term href="492"> <Description xml:lang="en">Other land transport </Description></Term>
			<Term href="4921"> <Description xml:lang="en">Urban and suburban passenger land transport</Description></Term>
			<Term href="4922"> <Description xml:lang="en">Other passenger land transport</Description></Term>
			<Term href="4923"> <Description xml:lang="en">Freight transport by road</Description></Term>
			<Term href="493"> <Description xml:lang="en">4930 Transport via pipeline</Description></Term>
		</Term>
		<Term href="50"> <Description xml:lang="en"> Water transport </Description>
			<Term href="501"> <Description xml:lang="en">Sea and coastal water transport </Description></Term>
			<Term href="5011"> <Description xml:lang="en">Sea and coastal passenger water transport</Description></Term>
			<Term href="5012"> <Description xml:lang="en">Sea and coastal freight water transport</Description></Term>
			<Term href="502"> <Description xml:lang="en">Inland water transport </Description></Term>
			<Term href="5021"> <Description xml:lang="en">Inland passenger water transport</Description></Term>
			<Term href="5022"> <Description xml:lang="en">Inland freight water transport</Description></Term>
		</Term>
		<Term href="51"> <Description xml:lang="en"> Air transport </Description>
			<Term href="511"> <Description xml:lang="en">5110 Passenger air transport</Description></Term>
			<Term href="512"> <Description xml:lang="en">5120 Freight air transport</Description></Term>
		</Term>
		<Term href="52"> <Description xml:lang="en"> Warehousing and support activities for transportation </Description>
			<Term href="521"> <Description xml:lang="en">5210 Warehousing and storage</Description></Term>
			<Term href="522"> <Description xml:lang="en">Support activities for transportation</Description></Term>
			<Term href="5221"> <Description xml:lang="en">Service activities incidental to land transportation
			</Description></Term>
			<Term href="5222"> <Description xml:lang="en">Service activities incidental to water transportation
			</Description></Term>
			<Term href="5223"> <Description xml:lang="en">Service activities incidental to air transportation</Description></Term>
			<Term href="5224"> <Description xml:lang="en">Cargo handling</Description></Term>
			<Term href="5229"> <Description xml:lang="en">Other transportation support activities</Description></Term>
		</Term>
		<Term href="53"> <Description xml:lang="en"> Postal and courier activities </Description>
			<Term href="531"> <Description xml:lang="en">5310 Postal activities </Description></Term>
			<Term href="532"> <Description xml:lang="en">5320 Courier activities </Description></Term>
		</Term>
	</Term>
 	<Term href="I">
		<Description xml:lang="en">Accommodation and food service activities</Description>
		<Term href="55"> <Description xml:lang="en"> Accommodation</Description>
			<Term href="551"> <Description xml:lang="en">5510 Short term accommodation activities 
			</Description></Term>
			<Term href="552"> <Description xml:lang="en">5520 Camping grounds, recreational vehicle parks and trailer parks 
			</Description></Term>
			<Term href="559"> <Description xml:lang="en">5590 Other accommodation </Description></Term>
		</Term>
		<Term href="56"> <Description xml:lang="en"> Food and beverage service activities</Description>
			<Term href="561"> <Description xml:lang="en">5610 Restaurants and mobile food service activities 
			</Description></Term>
			<Term href="562"> <Description xml:lang="en">Event catering and other food service activities </Description></Term>
			<Term href="5621"> <Description xml:lang="en">Event catering</Description></Term>
			<Term href="5629"> <Description xml:lang="en">Other food service activities</Description></Term>
			<Term href="563"> <Description xml:lang="en">5630 Beverage serving activities</Description></Term>
		</Term>
	</Term>
 	<Term href="J">
		<Description xml:lang="en">Information and communication</Description>
		<Term href="58"> <Description xml:lang="en"> Publishing activities </Description>
			<Term href="581"> <Description xml:lang="en">Publishing of books, periodicals and other publishing activities
			</Description></Term>
			<Term href="5811"> <Description xml:lang="en">Book publishing</Description></Term>
			<Term href="5812"> <Description xml:lang="en">Publishing of directories and mailing lists</Description></Term>
			<Term href="5813"> <Description xml:lang="en">Publishing of newspapers, journals and periodicals</Description></Term>
			<Term href="5819"> <Description xml:lang="en">Other publishing activities </Description></Term>
			<Term href="582"> <Description xml:lang="en">5820 Software publishing </Description></Term>
		</Term>
		<Term href="59"> <Description xml:lang="en"> Motion picture, video and television programme production, sound recording
		</Description>
			<Term href="591"> <Description xml:lang="en">Motion picture, video and television programme activities 
			</Description></Term>
			<Term href="5911"> <Description xml:lang="en">Motion picture, video and television programme production activities
			</Description></Term>
			<Term href="5912"> <Description xml:lang="en">Motion picture, video and television programme post-production activities
			</Description></Term>
			<Term href="5913"> <Description xml:lang="en">Motion picture, video and television programme distribution activities
			</Description></Term>
			<Term href="5914"> <Description xml:lang="en">Motion picture projection activities</Description></Term>
			<Term href="592"> <Description xml:lang="en">5920 Sound recording and music publishing activities </Description></Term>
		</Term>
		<Term href="60"> <Description xml:lang="en"> Programming and broadcasting activities </Description>
			<Term href="601"> <Description xml:lang="en">6010 Radio broadcasting </Description></Term>
			<Term href="602"> <Description xml:lang="en">6020 Television programming and broadcasting activities
			</Description></Term>
		</Term>
		<Term href="61"> <Description xml:lang="en"> Telecommunications</Description>
			<Term href="611"> <Description xml:lang="en">6110 Wired telecommunications activities
			</Description></Term>
			<Term href="612"> <Description xml:lang="en">6120 Wireless telecommunications activities</Description></Term>
			<Term href="613"> <Description xml:lang="en">6130 Satellite telecommunications activities</Description></Term>
			<Term href="619"> <Description xml:lang="en">6190 Other telecommunications activities</Description></Term>
		</Term>
		<Term href="62"> <Description xml:lang="en"> Computer programming, consultancy and related activities 
		</Description>
			<Term href="6201"> <Description xml:lang="en">Computer programming activities </Description></Term>
			<Term href="6202"> <Description xml:lang="en">Computer consultancy and computer facilities management activities 
			</Description></Term>
			<Term href="6209"> <Description xml:lang="en">Other information technology and computer service activities 
			</Description></Term>
		</Term>
		<Term href="63"> <Description xml:lang="en"> Information service activities</Description>
			<Term href="631"> <Description xml:lang="en">Data processing, hosting and related activities; web portals
			</Description></Term>
			<Term href="6311"> <Description xml:lang="en">Data processing, hosting and related activities</Description></Term>
			<Term href="6312"> <Description xml:lang="en">Web portals</Description></Term>
			<Term href="639"> <Description xml:lang="en">Other information service activities</Description></Term>
			<Term href="6391"> <Description xml:lang="en">News agency activities </Description></Term>
			<Term href="6399"> <Description xml:lang="en">Other information service activities n.e.c. </Description></Term>
		</Term>
	</Term>
 	<Term href="K">
		<Description xml:lang="en">Financial and insurance activities</Description>
		<Term href="64"> <Description xml:lang="en"> Financial service activities, except insurance and pension funding 
		</Description>
			<Term href="641"> <Description xml:lang="en">Monetary intermediation</Description></Term>
			<Term href="6411"> <Description xml:lang="en">Central banking</Description></Term>
			<Term href="6419"> <Description xml:lang="en">Other monetary intermediation </Description></Term>
			<Term href="642"> <Description xml:lang="en">6420 Activities of holding companies </Description></Term>
			<Term href="643"> <Description xml:lang="en">6430 Trusts, funds and similar financial entities </Description></Term>
			<Term href="649"> <Description xml:lang="en">Other financial service activities, except insurance and pension funding activities
			</Description></Term>
			<Term href="6491"> <Description xml:lang="en">Financial leasing</Description></Term>
			<Term href="6492"> <Description xml:lang="en">Other credit granting </Description></Term>
			<Term href="6499"> <Description xml:lang="en">Other financial service activities, except insurance and pension funding activities, n.e.c. 
			</Description></Term>
		</Term>
		<Term href="65"> <Description xml:lang="en"> Insurance, reinsurance and pension funding, except compulsory social security
		</Description>
			<Term href="651"> <Description xml:lang="en">Insurance </Description></Term>
			<Term href="6511"> <Description xml:lang="en">Life insurance</Description></Term>
			<Term href="6512"> <Description xml:lang="en">Non-life insurance</Description></Term>
			<Term href="652"> <Description xml:lang="en">6520 Reinsurance</Description></Term>
			<Term href="653"> <Description xml:lang="en">6530 Pension funding </Description></Term>
		</Term>
		<Term href="66"> <Description xml:lang="en"> Activities auxiliary to financial service and insurance activities 
		</Description>
			<Term href="661"> <Description xml:lang="en">Activities auxiliary to financial service activities, except insurance and pension funding 
			</Description></Term>
			<Term href="6611"> <Description xml:lang="en">Administration of financial markets</Description></Term>
			<Term href="6612"> <Description xml:lang="en">Security and commodity contracts brokerage </Description></Term>
			<Term href="6619"> <Description xml:lang="en">Other activities auxiliary to financial service activities 
			</Description></Term>
			<Term href="662"> <Description xml:lang="en">Activities auxiliary to insurance and pension funding </Description></Term>
			<Term href="6621"> <Description xml:lang="en">Risk and damage evaluation</Description></Term>
			<Term href="6622"> <Description xml:lang="en">Activities of insurance agents and brokers</Description></Term>
			<Term href="6629"> <Description xml:lang="en">Other activities auxiliary to insurance and pension funding
			</Description></Term>
			<Term href="663"> <Description xml:lang="en">6630 Fund management activities</Description></Term>
		</Term>
	</Term>
 	<Term href="L">
		<Description xml:lang="en">Real estate activities</Description>
		<Term href="68"> <Description xml:lang="en"> Real estate activities</Description>
			<Term href="681"> <Description xml:lang="en">6810 Real estate activities with own or leased property 
			</Description></Term>
			<Term href="682"> <Description xml:lang="en">6820 Real estate activities on a fee or contract basis</Description></Term>
		</Term>
	</Term>
 	<Term href="M">
		<Description xml:lang="en">Professional, scientific and technical activities</Description>
		<Term href="69"> <Description xml:lang="en"> Legal and accounting activities </Description>
			<Term href="691"> <Description xml:lang="en">6910 Legal activities</Description></Term>
			<Term href="692"> <Description xml:lang="en">6920 Accounting, bookkeeping and auditing activities; tax consultancy 
			</Description></Term>
		</Term>
		<Term href="70"> <Description xml:lang="en"> Activities of head offices; management consultancy activities
		</Description>
			<Term href="701"> <Description xml:lang="en">7010 Activities of head offices </Description></Term>
			<Term href="702"> <Description xml:lang="en">7020 Management consultancy activities</Description></Term>
		</Term>
		<Term href="71"> <Description xml:lang="en"> Architectural and engineering activities; technical testing and analysis 
		</Description>
			<Term href="711"> <Description xml:lang="en">7110 Architectural and engineering activities and related technical consultancy 
			</Description></Term>
			<Term href="712"> <Description xml:lang="en">7120 Technical testing and analysis </Description></Term>
		</Term>
		<Term href="72"> <Description xml:lang="en"> Scientific research and development </Description>
			<Term href="721"> <Description xml:lang="en">7210 Research and experimental development on natural sciences and engineering 
			</Description></Term>
			<Term href="722"> <Description xml:lang="en">7220 Research and experimental development on social sciences and humanities 
			</Description></Term>
		</Term>
		<Term href="73"> <Description xml:lang="en"> Advertising and market research </Description>
			<Term href="731"> <Description xml:lang="en">7310 Advertising</Description></Term>
			<Term href="732"> <Description xml:lang="en">7320 Market research and public opinion polling</Description></Term>
		</Term>
		<Term href="74"> <Description xml:lang="en"> Other professional, scientific and technical activities 
		</Description>
			<Term href="741"> <Description xml:lang="en">7410 Specialized design activities
			</Description></Term>
			<Term href="742"> <Description xml:lang="en">7420 Photographic activities</Description></Term>
			<Term href="749"> <Description xml:lang="en">7490 Other professional, scientific and technical activities n.e.c.
			</Description></Term>
		</Term>
		<Term href="75"> <Description xml:lang="en"> Veterinary activities </Description>
			<Term href="750"> <Description xml:lang="en">7500 Veterinary activities </Description></Term>
		</Term>
	</Term>
 	<Term href="N">
		<Description xml:lang="en">Administrative and support service activities</Description>
		<Term href="77"> <Description xml:lang="en"> Rental and leasing activities </Description>
			<Term href="771"> <Description xml:lang="en">7710 Renting and leasing of motor vehicles </Description></Term>
			<Term href="772"> <Description xml:lang="en">Renting and leasing of personal and household goods</Description></Term>
			<Term href="7721"> <Description xml:lang="en">Renting and leasing of recreational and sports goods</Description></Term>
			<Term href="7722"> <Description xml:lang="en">Renting of video tapes and disks</Description></Term>
			<Term href="7729"> <Description xml:lang="en">Renting and leasing of other personal and household goods </Description></Term>
			<Term href="773"> <Description xml:lang="en">7730 Renting and leasing of other machinery, equipment and tangible goods 
			</Description></Term>
			<Term href="774"> <Description xml:lang="en">7740 Leasing of intellectual property and similar products, except copyrighted works 
			</Description></Term>
		</Term>
		<Term href="78"> <Description xml:lang="en"> Employment activities </Description>
			<Term href="781"> <Description xml:lang="en">7810 Activities of employment placement agencies
			</Description></Term>
			<Term href="782"> <Description xml:lang="en">7820 Temporary employment agency activities </Description></Term>
			<Term href="783"> <Description xml:lang="en">7830 Other human resources provision </Description></Term>
		</Term>
		<Term href="79"> <Description xml:lang="en"> Travel agency, tour operator, reservation service and related activities
		</Description>
			<Term href="791"> <Description xml:lang="en">Travel agency and tour operator activities</Description></Term>
			<Term href="7911"> <Description xml:lang="en">Travel agency activities </Description></Term>
			<Term href="7912"> <Description xml:lang="en">Tour operator activities </Description></Term>
			<Term href="799"> <Description xml:lang="en">7990 Other reservation service and related activities </Description></Term>
		</Term>
		<Term href="80"> <Description xml:lang="en"> Security and investigation activities </Description>
			<Term href="801"> <Description xml:lang="en">8010 Private security activities</Description></Term>
			<Term href="802"> <Description xml:lang="en">8020 Security systems service activities </Description></Term>
			<Term href="803"> <Description xml:lang="en">8030 Investigation activities </Description></Term>
		</Term>
		<Term href="81"> <Description xml:lang="en"> Services to buildings and landscape activities </Description>
			<Term href="811"> <Description xml:lang="en">8110 Combined facilities support activities 
			</Description></Term>
			<Term href="812"> <Description xml:lang="en">Cleaning activities</Description></Term>
			<Term href="8121"> <Description xml:lang="en">General cleaning of buildings</Description></Term>
			<Term href="8129"> <Description xml:lang="en">Other building and industrial cleaning activities
			</Description></Term>
			<Term href="813"> <Description xml:lang="en">8130 Landscape care and maintenance service activities </Description></Term>
		</Term>
		<Term href="82"> <Description xml:lang="en"> Office administrative, office support and other business support activities
		</Description>
			<Term href="821"> <Description xml:lang="en">Office administrative and support activities </Description></Term>
			<Term href="8211"> <Description xml:lang="en">Combined office administrative service activities 
			</Description></Term>
			<Term href="8219"> <Description xml:lang="en">Photocopying, document preparation and other specialized office support activities 
			</Description></Term>
			<Term href="822"> <Description xml:lang="en">8220 Activities of call centres </Description></Term>
			<Term href="823"> <Description xml:lang="en">8230 Organization of conventions and trade shows </Description></Term>
			<Term href="829"> <Description xml:lang="en">Business support service activities n.e.c. </Description></Term>
			<Term href="8291"> <Description xml:lang="en">Activities of collection agencies and credit bureaus </Description></Term>
			<Term href="8292"> <Description xml:lang="en">Packaging activities</Description></Term>
			<Term href="8299"> <Description xml:lang="en">Other business support service activities n.e.c.</Description></Term>
		</Term>
	</Term>
 	<Term href="O">
		<Description xml:lang="en">Public administration and defence; compulsory social security</Description>
		<Term href="84"> <Description xml:lang="en"> Public administration and defence; compulsory social security
		</Description>
			<Term href="841"> <Description xml:lang="en">Administration of the State and the economic and social policy of the community 
			</Description></Term>
			<Term href="8411"> <Description xml:lang="en">General public administration activities</Description></Term>
			<Term href="8412"> <Description xml:lang="en">Regulation of the activities of providing health care, education, cultural services and other social 
		services, excluding social security </Description></Term>
			<Term href="8413"> <Description xml:lang="en">Regulation of and contribution to more efficient operation of businesses
			</Description></Term>
			<Term href="842"> <Description xml:lang="en">Provision of services to the community as a whole </Description></Term>
			<Term href="8421"> <Description xml:lang="en">Foreign affairs</Description></Term>
			<Term href="8422"> <Description xml:lang="en">Defence activities</Description></Term>
			<Term href="8423"> <Description xml:lang="en">Public order and safety activities </Description></Term>
			<Term href="843"> <Description xml:lang="en">8430 Compulsory social security activities </Description></Term>
		</Term>
	</Term>
 	<Term href="P">
		<Description xml:lang="en">Education</Description>
		<Term href="85"> <Description xml:lang="en"> Education</Description>
			<Term href="851"> <Description xml:lang="en">8510 Pre-primary and primary education </Description></Term>
			<Term href="852"> <Description xml:lang="en">Secondary education</Description></Term>
			<Term href="8521"> <Description xml:lang="en">General secondary education </Description></Term>
			<Term href="8522"> <Description xml:lang="en">Technical and vocational secondary education </Description></Term>
			<Term href="853"> <Description xml:lang="en">8530 Higher education </Description></Term>
			<Term href="854"> <Description xml:lang="en">Other education</Description></Term>
			<Term href="8541"> <Description xml:lang="en">Sports and recreation education</Description></Term>
			<Term href="8542"> <Description xml:lang="en">Cultural education</Description></Term>
			<Term href="8549"> <Description xml:lang="en">Other education n.e.c. </Description></Term>
			<Term href="855"> <Description xml:lang="en">8550 Educational support activities</Description></Term>
		</Term>
	</Term>
 	<Term href="Q">
		<Description xml:lang="en">Human health and social work activities</Description>
		<Term href="86"> <Description xml:lang="en"> Human health activities</Description>
			<Term href="861"> <Description xml:lang="en">8610 Hospital activities </Description></Term>
			<Term href="862"> <Description xml:lang="en">8620 Medical and dental practice activities</Description></Term>
			<Term href="869"> <Description xml:lang="en">8690 Other human health activities </Description></Term>
		</Term>
		<Term href="87"> <Description xml:lang="en"> Residential care activities</Description>
			<Term href="871"> <Description xml:lang="en">8710 Residential nursing care facilities </Description></Term>
			<Term href="872"> <Description xml:lang="en">8720 Residential care activities for mental retardation, mental health and substance abuse
			</Description></Term>
			<Term href="873"> <Description xml:lang="en">8730 Residential care activities for the elderly and disabled </Description></Term>
			<Term href="879"> <Description xml:lang="en">8790 Other residential care activities </Description></Term>
		</Term>
		<Term href="88"> <Description xml:lang="en"> Social work activities without accommodation</Description>
			<Term href="881"> <Description xml:lang="en">8810 Social work activities without accommodation for the elderly and disabled 
			</Description></Term>
			<Term href="889"> <Description xml:lang="en">8890 Other social work activities without accommodation 
			</Description></Term>
		</Term>
	</Term>
 	<Term href="R">
		<Description xml:lang="en">Arts, entertainment and recreation</Description>
		<Term href="90"> <Description xml:lang="en"> Creative, arts and entertainment activities</Description>
			<Term href="900"> <Description xml:lang="en">9000 Creative, arts and entertainment activities
			</Description></Term>
		</Term>
		<Term href="91"> <Description xml:lang="en"> Libraries, archives, museums and other cultural activities
		</Description>
			<Term href="9101"> <Description xml:lang="en">Library and archives activities</Description></Term>
			<Term href="9102"> <Description xml:lang="en">Museums activities and operation of historical sites and buildings 
			</Description></Term>
			<Term href="9103"> <Description xml:lang="en">Botanical and zoological gardens and nature reserves activities
			</Description></Term>
		</Term>
		<Term href="92"> <Description xml:lang="en"> Gambling and betting activities </Description>
			<Term href="920"> <Description xml:lang="en">9200 Gambling and betting activities </Description></Term>
		</Term>
		<Term href="93"> <Description xml:lang="en"> Sports activities and amusement and recreation activities</Description>
			<Term href="931"> <Description xml:lang="en">Sports activities</Description></Term>
			<Term href="9311"> <Description xml:lang="en">Operation of sports facilities</Description></Term>
			<Term href="9312"> <Description xml:lang="en">Activities of sports clubs</Description></Term>
			<Term href="9319"> <Description xml:lang="en">Other sports activities </Description></Term>
			<Term href="932"> <Description xml:lang="en">Other amusement and recreation activities </Description></Term>
			<Term href="9321"> <Description xml:lang="en">Activities of amusement parks and theme parks </Description></Term>
			<Term href="9329"> <Description xml:lang="en">Other amusement and recreation activities n.e.c.</Description></Term>
		</Term>
	</Term>
 	<Term href="S">
		<Description xml:lang="en">Other service activities</Description>
		<Term href="94"> <Description xml:lang="en"> Activities of membership organizations </Description>
			<Term href="941"> <Description xml:lang="en">Activities of business, employers and professional membership organizations
			</Description></Term>
			<Term href="9411"> <Description xml:lang="en">Activities of business and employers membership organizations 
			</Description></Term>
			<Term href="9412"> <Description xml:lang="en">Activities of professional membership organizations 
			</Description></Term>
			<Term href="942"> <Description xml:lang="en">9420 Activities of trade unions </Description></Term>
			<Term href="949"> <Description xml:lang="en">Activities of other membership organizations </Description></Term>
			<Term href="9491"> <Description xml:lang="en">Activities of religious organizations</Description></Term>
			<Term href="9492"> <Description xml:lang="en">Activities of political organizations</Description></Term>
			<Term href="9499"> <Description xml:lang="en">Activities of other membership organizations n.e.c.
			</Description></Term>
		</Term>
		<Term href="95"> <Description xml:lang="en"> Repair of computers and personal and household goods </Description>
			<Term href="951"> <Description xml:lang="en">Repair of computers and communication equipment
			</Description></Term>
			<Term href="9511"> <Description xml:lang="en">Repair of computers and peripheral equipment</Description></Term>
			<Term href="9512"> <Description xml:lang="en">Repair of communication equipment</Description></Term>
			<Term href="952"> <Description xml:lang="en">Repair of personal and household goods</Description></Term>
			<Term href="9521"> <Description xml:lang="en">Repair of consumer electronics</Description></Term>
			<Term href="9522"> <Description xml:lang="en">Repair of household appliances and home and garden equipment 
			</Description></Term>
			<Term href="9523"> <Description xml:lang="en">Repair of footwear and leather goods</Description></Term>
			<Term href="9524"> <Description xml:lang="en">Repair of furniture and home furnishings</Description></Term>
			<Term href="9529"> <Description xml:lang="en">Repair of other personal and household goods </Description></Term>
		</Term>
		<Term href="96"> <Description xml:lang="en"> Other personal service activities </Description>
			<Term href="9601"> <Description xml:lang="en">Washing and (dry-) cleaning of textile and fur products 
			</Description></Term>
			<Term href="9602"> <Description xml:lang="en">Hairdressing and other beauty treatment </Description></Term>
			<Term href="9603"> <Description xml:lang="en">Funeral and related activities</Description></Term>
			<Term href="9609"> <Description xml:lang="en">Other personal service activities n.e.c. </Description></Term>
		</Term>
	</Term>
 	<Term href="T">
		<Description xml:lang="en">Activities of households as employers; undifferentiated goods- and services-producing activities of households for own use</Description>
		<Term href="97"> <Description xml:lang="en"> Activities of households as employers of domestic personnel 
		</Description>
			<Term href="970"> <Description xml:lang="en">9700 Activities of households as employers of domestic personnel 
			</Description></Term>
		</Term>
		<Term href="98"> <Description xml:lang="en"> Undifferentiated goods- and services-producing activities of private households for own use
		</Description>
			<Term href="981"> <Description xml:lang="en">9810 Undifferentiated goods-producing activities of private households for own use
			</Description></Term>
			<Term href="982"> <Description xml:lang="en">9820 Undifferentiated service-producing activities of private households for own use
			</Description></Term>
		</Term>
	</Term>
 	<Term href="U">
		<Description xml:lang="en">Activities of extraterritorial organizations and bodies</Description>
		<Term href="99"> <Description xml:lang="en"> Activities of extraterritorial organizations and bodies 
		</Description>
			<Term href="990"> <Description xml:lang="en">9900 Activities of extraterritorial organizations and bodies 
			</Description></Term>
		</Term>
	</Term>
</ClassificationScheme>
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The following schema is in RDF format
<?xml version="1.0"?>
<!DOCTYPE rdf:RDF [
    <!ENTITY owl "http://www.w3.org/2002/07/owl#" >
    <!ENTITY swrl "http://www.w3.org/2003/11/swrl#" >
    <!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" >
    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >
    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" >
    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" >
    <!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" >
    <!ENTITY mpeg-ud "http://mpeg-ud.org/mpeg-ud.owl#" >
]>
<rdf:RDF xmlns="urn:mpeg:mpegUD:2013:03-UD"
     xml:base="urn:mpeg:mpegUD:2013:03-UD"
     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"
     xmlns:swrl="http://www.w3.org/2003/11/swrl#"
     xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#"
     xmlns:owl="http://www.w3.org/2002/07/owl#"
     xmlns:xsd="http://www.w3.org/2001/XMLSchema#"
     xmlns:swrlb="http://www.w3.org/2003/11/swrlb#"
     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
     xmlns:mpeg-ud="http://mpeg-ud.org/mpeg-ud.owl#">
    <owl:Ontology rdf:about="urn:mpeg:mpegUD:2013:03-UD">
        <rdfs:comment rdf:datatype="&xsd;string">
&apos;State-Based and Semantics-Driven approach for UD &apos;.
Response to the CfP on MPEG User Description,
Sabino METTA (sabino.metta@rai.it) and 
Alberto MESSINA ( a.messina@rai.it)
RAI Radiotelevisione Italiana.

106 MPEG Meeting, Geneve, CH. October 2013.

Our proposal is aimed to describe dynamical information relating to a specific user engaged in the  fruition of generic multimedia contents. According to a predefined ontology, a specific user fruition is modeled by a state-based approach and its relating information is conceptualized by semantics-driven relationships. Consequently a generic (and not standard) engine is allowed to process such explicit standard descriptions for recommendation purposes.  </rdfs:comment>

    </owl:Ontology>
    


    <!-- Object Properties -->

    <!-- http://mpeg-ud.org/mpeg-ud.owl#hasRole -->

    <owl:ObjectProperty rdf:about="http://mpeg-ud.org/mpeg-ud.owl#hasRole">
        <rdfs:domain rdf:resource="&mpeg-ud;InteractionAtom"/>
    </owl:ObjectProperty>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#isSemanticallyRelatedTo -->

    <owl:ObjectProperty rdf:about="http://mpeg-ud.org/mpeg-ud.owl#isSemanticallyRelatedTo">
        <rdf:type rdf:resource="&owl;SymmetricProperty"/>
        <rdfs:domain rdf:resource="&mpeg-ud;State"/>
        <rdfs:range rdf:resource="&mpeg-ud;State"/>
    </owl:ObjectProperty>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#characterizesArtefact -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;characterizesArtefact">
        <rdfs:range rdf:resource="&mpeg-ud;Artefact"/>
        <rdfs:domain rdf:resource="&mpeg-ud;MultimediaObject"/>
    </owl:ObjectProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#characterizesMExp -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;characterizesMExp">
        <rdf:type rdf:resource="&owl;FunctionalProperty"/>
        <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/>
        <rdfs:range rdf:resource="&mpeg-ud;MultimediaExperience"/>
        <rdfs:domain rdf:resource="&mpeg-ud;State"/>
    </owl:ObjectProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#characterizesObservable -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;characterizesObservable">
        <rdfs:domain rdf:resource="&mpeg-ud;MultimediaObject"/>
        <rdfs:range rdf:resource="&mpeg-ud;Observable"/>
    </owl:ObjectProperty>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#composedBy -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;composedBy">
        <rdf:type rdf:resource="&owl;TransitiveProperty"/>
        <rdfs:domain rdf:resource="&mpeg-ud;InteractionAtom"/>
        <rdfs:range rdf:resource="&mpeg-ud;InteractionAtom"/>
    </owl:ObjectProperty>
    

    <!-- http://mpeg-ud.org/mpeg-ud.owl#describesState -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;describesState">
        <rdfs:domain rdf:resource="&mpeg-ud;Observable"/>
        <rdfs:range rdf:resource="&mpeg-ud;State"/>
    </owl:ObjectProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#followsState -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;followsState">
        <rdf:type rdf:resource="&owl;TransitiveProperty"/>
        <rdfs:range rdf:resource="&mpeg-ud;State"/>
        <rdfs:domain rdf:resource="&mpeg-ud;State"/>
    </owl:ObjectProperty>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#hasArtefact -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;hasArtefact">
        <rdfs:range rdf:resource="&mpeg-ud;Artefact"/>
        <rdfs:domain rdf:resource="&mpeg-ud;State"/>
        <owl:inverseOf rdf:resource="&mpeg-ud;perturbsState"/>
    </owl:ObjectProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#hasMultimediaExperience -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;hasMultimediaExperience">
        <rdfs:comment rdf:datatype="&xsd;string">&lt;p style=&quot;margin-top: 0&quot;&gt;
      User may be characterized by a location (IP number, city, geographic coordinates, etc ...) or by 
      a device
    &lt;/p&gt;</rdfs:comment>
        <rdfs:range rdf:resource="&mpeg-ud;MultimediaExperience"/>
        <rdfs:domain rdf:resource="&mpeg-ud;User"/>
    </owl:ObjectProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#hasObservable -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;hasObservable">
        <rdfs:range rdf:resource="&mpeg-ud;Observable"/>
        <rdfs:domain rdf:resource="&mpeg-ud;State"/>
        <owl:inverseOf rdf:resource="&mpeg-ud;describesState"/>
    </owl:ObjectProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#hasUser -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;hasUser">
        <rdfs:domain rdf:resource="&mpeg-ud;MultimediaExperience"/>
        <rdfs:range rdf:resource="&mpeg-ud;User"/>
        <owl:inverseOf rdf:resource="&mpeg-ud;hasMultimediaExperience"/>
    </owl:ObjectProperty>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#partOf -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;partOf">
        <rdf:type rdf:resource="&owl;TransitiveProperty"/>
        <rdfs:domain rdf:resource="&mpeg-ud;InteractionAtom"/>
        <rdfs:range rdf:resource="&mpeg-ud;InteractionAtom"/>
        <owl:inverseOf rdf:resource="&mpeg-ud;composedBy"/>
    </owl:ObjectProperty>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#perturbsState -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;perturbsState">
        <rdfs:domain rdf:resource="&mpeg-ud;Artefact"/>
        <rdfs:range rdf:resource="&mpeg-ud;State"/>
    </owl:ObjectProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#precedesState -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;precedesState">
        <rdf:type rdf:resource="&owl;TransitiveProperty"/>
        <rdfs:range rdf:resource="&mpeg-ud;State"/>
        <rdfs:domain rdf:resource="&mpeg-ud;State"/>
        <owl:inverseOf rdf:resource="&mpeg-ud;followsState"/>
    </owl:ObjectProperty>
    
	<!-- http://mpeg-ud.org/mpeg-ud.owl#hasUsageEvent -->

    <owl:ObjectProperty rdf:about="&mpeg-ud;hasUsageEvent">
        <rdfs:domain rdf:resource="&mpeg-ud;Observable"/>
        <rdfs:range rdf:resource="&mpeg-ud;UsageEvent"/>
    </owl:ObjectProperty>

    <!-- Data properties -->

    <!-- http://mpeg-ud.org/mpeg-ud.owl#endTime -->

    <owl:DatatypeProperty rdf:about="&mpeg-ud;endTime">
        <rdfs:domain rdf:resource="&mpeg-ud;Event"/>
        <rdfs:range rdf:resource="&xsd;dateTime"/>
    </owl:DatatypeProperty>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#startTime -->

    <owl:DatatypeProperty rdf:about="&mpeg-ud;startTime">
        <rdfs:domain rdf:resource="&mpeg-ud;Event"/>
        <rdfs:range rdf:resource="&xsd;dateTime"/>
    </owl:DatatypeProperty>

    <!—Classes -->

    <!-- http://mpeg-ud.org/mpeg-ud.owl#AV -->

    <owl:Class rdf:about="&mpeg-ud;AV">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;MultimediaObject"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Audio"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Image"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Text"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Video"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#Artefact -->

    <owl:Class rdf:about="&mpeg-ud;Artefact">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;InteractionAtom"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Observable"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#Audio -->

    <owl:Class rdf:about="&mpeg-ud;Audio">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;MultimediaObject"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Image"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Text"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Video"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#Event -->

    <owl:Class rdf:about="&mpeg-ud;Event"/>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#Image -->

    <owl:Class rdf:about="&mpeg-ud;Image">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;MultimediaObject"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Text"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Video"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#InteractionAtom -->

    <owl:Class rdf:about="&mpeg-ud;InteractionAtom"/>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#MultimediaExperience -->

    <owl:Class rdf:about="&mpeg-ud;MultimediaExperience"/>
    


    <!-- http://mpeg-ud.org/mpeg-ud.owl#MultimediaObject -->

    <owl:Class rdf:about="&mpeg-ud;MultimediaObject"/>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#Observable -->

    <owl:Class rdf:about="&mpeg-ud;Observable">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;InteractionAtom"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#Role -->

    <owl:Class rdf:about="&mpeg-ud;Role"/>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#State -->

    <owl:Class rdf:about="&mpeg-ud;State">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;Event"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;UsageEvent"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#Text -->

    <owl:Class rdf:about="&mpeg-ud;Text">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;MultimediaObject"/>
        <owl:disjointWith rdf:resource="&mpeg-ud;Video"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#UsageEvent -->

    <owl:Class rdf:about="&mpeg-ud;UsageEvent">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;Event"/>
    </owl:Class>

    <!-- http://mpeg-ud.org/mpeg-ud.owl#User -->

    <owl:Class rdf:about="&mpeg-ud;User"/>
    
    <!-- http://mpeg-ud.org/mpeg-ud.owl#Video -->

    <owl:Class rdf:about="&mpeg-ud;Video">
        <rdfs:subClassOf rdf:resource="&mpeg-ud;MultimediaObject"/>
    </owl:Class>
</rdf:RDF>

A.4. [bookmark: _Toc377594263][bookmark: _Toc401744761]StaticVocabularySetType CS
<ClassificationScheme uri="urn:mpeg:mpeg-ud:cs:StaticEmotionVocabularyCS_1:2014">
	<Term href="anger"/>
	<Term href="disgust"/>
	<Term href="fear"/>
	<Term href="happiness"/>
	<Term href="sadness"/>
	<Term href="surprise"/>
</ClassificationScheme>







[bookmark: _Toc377594264][bookmark: _Toc401744762]ANNEX B	(Informative)
[bookmark: _Toc377594265][bookmark: _Toc401744763]Examples of using Recommendation Description
[bookmark: _Toc377594266][bookmark: _Toc401744764]B.1 Example 1
The following example refers to the output of a clustering process performed by a Recommendation Engine. The applications can use such outputs to understand whether in the user history of interaction with multimedia data there exist recurrent visual elements that can be exploited to further recommend content items. 
The engine used MPEG-7 ScalableColor Descriptor to cluster a set of items using kMeans and Euclidean distance. The initial number of clusters for initialising kMeans is 4. Clusters have been filtered for quality (e.g., using an entropy measure) so that there are only 2 output clusters. Representative elements of each found clusters are marked. These can be used by the application to prompt the user. The application can also independently decide to use other items than the representative ones.

<?xml version="1.0" encoding="UTF-8"?>
<!-- Author: Alberto MESSINA (RAI - RADIOTELEVISIONE ITALIANA) -->
<rd:RecommendationDescription xsi:schemaLocation="urn:mpeg:mpegUD:2013:03-RD RD.xsd" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:rd="urn:mpeg:mpegUD:2013:03-RD" xmlns:km="urn:clustering:kmeans" xmlns:didl="urn:mpeg:mpeg21:2002:02-DIDL-NS" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS">
	<CompactUsageDescription>
		<Clustering xsi:type="rd:costFunctionMinimisationClusteringType" clusteringLabel="urn:clusteringAlgorithms:kMeans" proximityFunction="urn:proximityFunctions:EuclideanDistance" features="urn:mpeg:mpeg7:schema:2004:ScalableColorType">
			<ClusterStructure>
				<Cluster>
					<ClusterMember>
						<SetElement>
							<Item id="I100">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I100</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item id="I101">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I101</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item id="I102" isClusterRepresentative="true">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I102</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
				</Cluster>
				<Cluster>
					<ClusterMember>
						<SetElement>
							<Item id="I106">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I106</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item id="I103" isClusterRepresentative="true">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I103</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
				</Cluster>
			</ClusterStructure>
			<ClusteringParameters>
				<km:InitialNumberOfClusters>4</km:InitialNumberOfClusters>
			</ClusteringParameters>
		</Clustering>
	</CompactUsageDescription>
</rd:RecommendationDescription>

[bookmark: _Toc377594267][bookmark: _Toc401744765]B.2 Example 2
This example is based on the previous one. In this case the Recommendation Engine has run two different clusterings. Both of them were based on kMeans but used two different MPEG-7 visual descriptors (ScalableColor and HomogeneousTexture). Resulting Clustering Structures are thus  different. The application receiving this descriptor can decide wheter to use texture-based clustering or colour-based clustering to recommend the referred content items, depending on the nature of the application, or to present both options to the user.

<?xml version="1.0" encoding="UTF-8"?>
<!-- Author: Alberto MESSINA (RAI - RADIOTELEVISIONE ITALIANA) -->
<rd:RecommendationDescription xsi:schemaLocation="urn:mpeg:mpegUD:2013:03-RD RD.xsd" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:rd="urn:mpeg:mpegUD:2013:03-RD" xmlns:km="urn:clustering:kmeans" xmlns:didl="urn:mpeg:mpeg21:2002:02-DIDL-NS" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS">
	<CompactUsageDescription>
		<Clustering xsi:type="rd:costFunctionMinimisationClusteringType" clusteringLabel="urn:clusteringAlgorithms:kMeans" proximityFunction="urn:proximityFunctions:EuclideanDistance" features="urn:mpeg:mpeg7:schema:2004:ScalableColorType">
			<ClusterStructure>
				<Cluster>
					<ClusterMember>
						<SetElement>
							<Item id="I100">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I100</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item id="I101">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I101</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item id="I102" isClusterRepresentative="true">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I102</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
				</Cluster>
				<Cluster>
					<ClusterMember>
						<SetElement>
							<Item id="I106">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I106</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item id="I103" isClusterRepresentative="true">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I103</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
				</Cluster>
			</ClusterStructure>
			<ClusteringParameters>
				<km:InitialNumberOfClusters>4</km:InitialNumberOfClusters>
			</ClusteringParameters>
		</Clustering>
		<Clustering xsi:type="rd:costFunctionMinimisationClusteringType" clusteringLabel="urn:clusteringAlgorithms:kMeans" proximityFunction="urn:proximityFunctions:EuclideanDistance" features="urn:mpeg:mpeg7:schema:2004:HomogeneousTextureType">
			<ClusterStructure>
				<Cluster>
					<ClusterMember>
						<SetElement>
							<Item ref="I100">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I100</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item isClusterRepresentative="true" ref="I101">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I101</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
				</Cluster>
				<Cluster>
					<ClusterMember>
						<SetElement>
							<Item ref="I102" isClusterRepresentative="true">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I102</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
				</Cluster>
				<Cluster>
					<ClusterMember>
						<SetElement>
							<Item ref="I106">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I106</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
					<ClusterMember>
						<SetElement>
							<Item ref="I103" isClusterRepresentative="true">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I103</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</ClusterMember>
				</Cluster>
			</ClusterStructure>
			<ClusteringParameters>
				<km:InitialNumberOfClusters>4</km:InitialNumberOfClusters>
			</ClusteringParameters>
		</Clustering>
	</CompactUsageDescription>
</rd:RecommendationDescription>

[bookmark: _Toc377594268][bookmark: _Toc401744766]B.3 Example 3
This example shows how a Recommendation Description instance can represent the output of an automated classifier. In the example two Labelled Sets are included, each of which associates a number of elements, identified through MPEG-21 DII, to a label from a alabelling scheme (in this case the EBU Content Genre classification scheme is referenced[footnoteRef:1]). This can be the result of an automatic classification engine which exploits content properties to infer the genre of the content. [1:  See https://tech.ebu.ch/docs/tech/tech3336v1_1.pdf] 

The application can choose what set to show to the user based on predefined policies or based on the user profile inferred from the analysis if the UD. Information about the data provider is also included in this example (attribute “provider” of the Document Root Element RecommendationDescription). Different providers can provide different results, with different level of quality.

<?xml version="1.0" encoding="UTF-8"?>
<!-- Author: Alberto MESSINA (RAI - RADIOTELEVISIONE ITALIANA) -->
<rd:RecommendationDescription xsi:schemaLocation="urn:mpeg:mpegUD:2013:03-RD RD.xsd" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:didl="urn:mpeg:mpeg21:2002:02-DIDL-NS" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS" xmlns:rd="urn:mpeg:mpegUD:2013:03-RD" provider="myRecommender v1.0">
	<CompactUsageDescription>
		<LabelledSet>
			<rd:Member>
				<SetElement>
					<Item>
						<didl:Descriptor>
							<didl:Statement mimeType="video/mpeg">
								<dii:Identifier>I100</dii:Identifier>
							</didl:Statement>
						</didl:Descriptor>
					</Item>
					<UsageInformation/>
				</SetElement>
			</rd:Member>
			<rd:Member>
				<SetElement>
					<Item>
						<didl:Descriptor>
							<didl:Statement mimeType="video/mpeg">
								<dii:Identifier>I104</dii:Identifier>
							</didl:Statement>
						</didl:Descriptor>
					</Item>
					<UsageInformation/>
				</SetElement>
			</rd:Member>
			<rd:Member>
				<SetElement>
					<Item>
						<didl:Descriptor>
							<didl:Statement mimeType="video/mpeg">
								<dii:Identifier>I104</dii:Identifier>
							</didl:Statement>
						</didl:Descriptor>
					</Item>
					<UsageInformation/>
				</SetElement>
			</rd:Member>
			<LabellingInfo labellingScheme="urn:ebu:metadata-cs:ContentGenreCS">
				<Label labelID="http://www.ebu.ch/metadata/cs/ebu_ContentGenreCS.xml#3.1" labelName="NON-FICTION/INFORMATION"/>
			</LabellingInfo>
		</LabelledSet>
		<LabelledSet>
			<rd:Member>
				<SetElement>
					<Item>
						<didl:Descriptor>
							<didl:Statement mimeType="video/mpeg">
								<dii:Identifier>I110</dii:Identifier>
							</didl:Statement>
						</didl:Descriptor>
					</Item>
					<UsageInformation/>
				</SetElement>
			</rd:Member>
			<rd:Member>
				<SetElement>
					<Item>
						<didl:Descriptor>
							<didl:Statement mimeType="video/mpeg">
								<dii:Identifier>I111</dii:Identifier>
							</didl:Statement>
						</didl:Descriptor>
					</Item>
					<UsageInformation/>
				</SetElement>
			</rd:Member>
			<rd:Member>
				<SetElement>
					<Item>
						<didl:Descriptor>
							<didl:Statement mimeType="video/mpeg">
								<dii:Identifier>I108</dii:Identifier>
							</didl:Statement>
						</didl:Descriptor>
					</Item>
					<UsageInformation/>
				</SetElement>
			</rd:Member>
			<LabellingInfo labellingScheme="urn:ebu:metadata-cs:ContentGenreCS">
				<Label labelID="http://www.ebu.ch/metadata/cs/ebu_ContentGenreCS.xml#3.2" labelName="SPORTS"/>
			</LabellingInfo>
		</LabelledSet>
	</CompactUsageDescription>
</rd:RecommendationDescription>

[bookmark: _Toc377594269][bookmark: _Toc401744767]B.4 Example 4
This section reports an example of usage of the RD to represent a recommended query. The instance contains an “AND” query clause with two sub elements: a QueryByMedia element and a QueryByAggregate element. The semantics of this description is as follows: the Recommendation Engine recommends the application to run a complex query on a service (identified by the SearchServiceReference element) composed of two sub caluses: a query by example where a media example is declared and identified inline and a query by example thorugh the inline declaration of an aggregate of type “EquivalenceSet”. The equivalence criterion states that the objects included in the equivalence set are (visually) containing the same object. For example this information could have been derived by the Recommendation engine by running a clustering algorithm based on some visual features extracted by the media items referenced in the set.
The complex query is not negated (logicalValue=”true”) and the implied metric is “findSimilar”. So, in plain terms the engine recommends to run a query to obtain results similar to a given media instance example and at the same time similar to an Equivalent Set. The application can then decide whether to use one element of the equivalence set in combination with the media example, e.g., in case that the equivalence criterion is recognised relevant by the application, or to use all elements of the set, or none of them.

<?xml version="1.0" encoding="UTF-8"?>
<!-- Author: Alberto MESSINA (RAI - RADIOTELEVISIONE ITALIANA) -->
<n1:RecommendationDescription xsi:schemaLocation="urn:mpeg:mpegUD:2013:03-RD RD.xsd" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:didl="urn:mpeg:mpeg21:2002:02-DIDL-NS" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS" xmlns:rd="urn:mpeg:mpegUD:2013:03-RD" xmlns:n1="urn:mpeg:mpegUD:2013:03-RD" provider="my Recommender 1.0" xmlns:mpqf="urn:mpeg:mpqf:schema:2008">
	<QueryDescription>
		<SearchServiceReference>myService.com</SearchServiceReference>
		<Query xsi:type="n1:ANDqueryClauseType" logicalValue="true" queryMetric="findSimilar">
			<QueryByMedia xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpqf="urn:mpeg:mpqf:schema:2008">
				<ReferenceItem id="I100">
					<didl:Descriptor>
						<didl:Statement mimeType="video/mpeg">
							<dii:Identifier>I100</dii:Identifier>
						</didl:Statement>
					</didl:Descriptor>
				</ReferenceItem>
				<QuerySpecification xsi:type="mpqf:QueryByFeatureRange">
					<mpqf:Distance Center="I100" Radius="0.2" DistanceFunction="euclidean"/>
				</QuerySpecification>
			</QueryByMedia>
			<QueryByAggregate>
				<Aggregate xsi:type="n1:equivalenceSetType" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" equivalenceCriterion="urn:equivalenceCriteria:VisualCriteria:sameObject">
					<n1:Member>
						<SetElement>
							<Item id="I101">	
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I101</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</n1:Member>
					<n1:Member>
						<SetElement>
							<Item id="I111">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I111</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</n1:Member>
					<n1:Member>
						<SetElement>
							<Item id="I105">
								<didl:Descriptor>
									<didl:Statement mimeType="video/mpeg">
										<dii:Identifier>I105</dii:Identifier>
									</didl:Statement>
								</didl:Descriptor>
							</Item>
							<UsageInformation/>
						</SetElement>
					</n1:Member>
				</Aggregate>
			</QueryByAggregate>
		</Query>
	</QueryDescription>
</n1:RecommendationDescription>



[bookmark: _Toc380338256][bookmark: _Toc401744768]ANNEX C (Informative)
[bookmark: _Toc401744769]Validation for MPEG-UD Schema
C.1. [bookmark: _Toc401744770]Overview
According to the work plan of the MPEG User Description Ad hoc Group N14186, issued during the 107th MPEG meeting, a validation of the MPEG-UD schema was required. In this respect, the following six demonstrations were presented during the 108th MPEG meeting:
· RRUI - Remote Responsive User Interface (m32714);
· Scenario of MPEG-UD for lossless audio (m33113);
· A demonstration of visual communications system using MPEG user description (m33362);
· Demo for MPEG-UD regarding translation preferences with GenieTalk (m33109);
· Recommending multimedia services by adopting MPEG-UD (m32953);
· MPEG-UD in cloud virtualization: live demo (m33277);

MPEG-UD components collectively used in these demonstrations are:
· UD elements: 
MPEG-UD developed: UserID, UserProfile, Preference, Intention, GroupedProfileType, Accessibility, ServicePreferences, interactionAtom, multimediaExperience, Activity,  TranslationPreferences, SourceLanguagePreference, TargetLanguagePreference, VoiceGenderPreference, UsageHistory, DetailedUserInteraction, MultimediaExperiences, MultimediaExperience, States, State, Artefacts, Artefact, Observables, Observable, Role, MultimediaObject, LosslessCreationInfo, LosslessAudioFormat, LossyAudioFormat, LosslessAudioFileSize, AudioMusicPreference,  AudioPresentationPreferencesInfo;
Included from existing standards: mpeg7:Name, didl:Descriptor, didl:Statement, dii:Identifier;
· CD elements: 
MPEG-UD developed: ContextDescription, ContexIdentification,  DeviceCharacteristics,  NetworkInfo, Location, Weather, LosslessAudioEnvironment, AuthorOfCreating, AuthoringTool, AuthoringAlgorithm; 
· SD elements: 
MPEG-UD developed: ServiceDescription, ServiceGeneralInformation, Format,  ServiceTargetInformation, ServiceTargetModel, ServiceInterfaces, RequiredInputData, InternalServices, DatabaseOfMultimedia, ServiceObjects, LosslessAudioDB, OtherMediaDB, Title, Singer, AuthorOfMusic, KindOfMusic, KindOfFileformat, FirstLineOfMusic, AccessHistoryOfUser;
· RD elements: 
[bookmark: _Toc380338227][bookmark: _Toc380338233]MPEG-UD developed: RecommendationID, ObjectInformation, recommendationDescription, RecommendableResource, genericAggregate,  resourceUsage,  RecommendationInformation, CompactUsageDescription, EquivalenceSet, Member, SetElement, Resource, DigitalItem, List, OrderedMember, Rank, QueryDescription, SearchServiceReference, Query, QueryByAggregate, Aggregate, ServiceUserType; 
Included from existing standards: didl:Descriptor, didl:Statement, dii:Identifier, didl:Component, didl:Resource;


C.2. [bookmark: _Toc401744771]Demo 1: Remote Responsive User Interface
C.2.1. [bookmark: _Toc384298336]Introduction
The Remote Responsive User Interface (RRUI) is to provide suitable UI according to the user information. When the user connects to this service, RRUI service engine requests information about user to the RD engine (recommendation engine) which is located both in and out of the application. The RD engine collects the information and produces RD to help make the best UI with context manager. This information can consist of UD, CD, SD. The UD can include a variety of user’s information such as a basic profile information (birth, gender ...) and preference. The CD can include user environment contexts such as a connected device information and weather. The SD can include marketing and service strategy from a service provider point. The RD engine creates the RD using collected UD, CD and SD. The RD can include the user type/pattern information that help make more suitable user interface, UD and CD. And then, It sends RD to the RRUI engine. This RRUI engine can creates a suitable UI based on RD and sends it to the user.
Various user contexts for each user can be aggregated from many context providers such as agents of device (GPS sensor, illumination sensor) and many service providers (such as SNS service provider, portal service provider). However most context providers produce user information based on their individual format.  For this reason, it is difficult to aggregate and reuse information directly for a specific application.
To provide more intelligent service considering both user environment and intention of the service provider, user information and service information from many sources should be used easily by application. For this reason, contexts for user and service provider must be standardized to use commonly by most applications which can’t get information directly.
C.2.2. [bookmark: _Toc384298337]Workflow
[image: ]
Figure 1. RRUI Service flow

Step 1. The user connects the RRUI application through his/her client device.
Step 2. RRUI Engine sends user ID and SD to the RD Engine.
Step 3. The RD Engine collects the information (UD/CD from context manager, SD from RRUI engine) to produce RD. 
Step 4. The RD Engine creates RD using UD/CD/SD and sends them to the RRUI Engine..
Step 5. The RRUI engine creates a suitable UI instance based on the RD in real time with using CMS, and sends it to the application.
Step 6. The user receives a suitable UI from the RRUI engine.
C.2.3. [bookmark: _Toc384298339]Validation
C.2.3.1. [bookmark: _Toc384298340]MPEG-UD elements
· Used UD elements: UserID, UserProfile, Preference; 
· Used CD elements: UserID, DeviceCharacteristics, Weather;
· Used SD elements: ServiceTargetInformation; 
· Used RD elements: ServiceUserType ;
C.2.3.2. [bookmark: _Toc384298341]Experimental results
[image: ]
Figure 2. Vasious user interfaces based on RD with UD/CD/SD information
C.2.4. [bookmark: _Toc384298342]Conclusion
We demonstrated a scenario of RRUI service, using the schema of MPEG UD WD.The RRUI Service is to provide suitable UI according to the user information. MPEG-UD(UD/CD/SD/RD) makes it more valuable and helps to make more proper UI.


C.3. [bookmark: _Toc401744772]Demo 2: Lossless Audio Service
C.3.1. [bookmark: _Toc384298344]Introduction
The specific method to describe the lossless audio of users should be considered.
· The contents provider request for the accessibility profile of the user who is in need of lossless audio service to the mobile audio player or smartphone or Web.
· The database system of lossless audio is very important how to classify that audio information, such as author, title, and genre. 
· Most smartphone manufacturers launch new handsets capable of surfing the Internet using Wi-Fi wireless and 4G technology.  If a user do not use a classified database system, when a user need to find a favourite audio file, the user will waste time searching through unnecessary files.
· The personal contents provider makes lossless audios, using user description and various authoring tools

C.3.2. [bookmark: _Toc384298345]Workflow
We present a simple service of lossless audio contents with some of UD, CD and SD of lossless audio ence elements enabled. We can demonstrate the website (http://www.insignal.co.kr/index_test.htm). Last line of left menu display lossless audio icon.
C.3.3. [bookmark: _Toc384298346]Validation
C.3.3.1. [bookmark: _Toc384298347]MPEG-UD elements
· Used UD elements: UserID, UserProfile,UsageHistory, Preference, Emotion, Schedule, Activity,MultimediaAudioPresentationPreferencesInfo, LosslessCreationInfo, LosslessAudioFormat, LossyAudioFormat, LosslessAudioFileSize, AudioMusicPreference;
· Used CD elements: ContextIdentification, ValidTimeDuration, DeviceCharacteristics, NetworkInfo, Location, OtherEnvironmentalInfo, Priority, InternalServices,  LosslessAudioEnvironment, AuthorOfCreating, AuthoringTool, AuthoringAlgorithm;
· Used SD elements: ServiceGeneralInformation, ServiceTargetInformation, ServiceInterfaces, InternalServices, DatabaseOfMultimedia, LosslessAudioDB, therMediaDB,Title, Singer, AuthorOfMusic, KindOfMusic, KindOfFileformat , FirstLineOfMusic,AccessHistoryOfUser;
C.3.3.2. [bookmark: _Toc384298348]Experimental results
User descriptions of lossless audio contents are present in Insignal test homepage. Each elements of UD, CD and SD are classified as sub page. The database system of UD,CD and SD for lossless audio is composed of gathering of information by potal site.
[image: ]
Figure 3. Main page of lossless audio contents service in Insignal homepage

[image: ]
Figure 4. SD page of lossless audio contents service in Insignal homepage
C.3.4. [bookmark: _Toc384298349]Conclusion
Insignal has plans for using user description of lossless audio. User description of lossless audio in MPEG-UD standard can be useful in composing the portal site of service providrs for lossless audio contents. Finally, User and Service provider of lossless audio will receive good  information of it.
 
C.4. [bookmark: _Toc401744773]Demo 3: Visual Communication System
C.4.1. [bookmark: _Toc384298351]Introduction
Visual objects can be used not only for visual communication messenger, but also in various SNS. Since these are used in mobile environments, the importance of UI more accessible to the visual objects increases. In this background, recommendation service for visual objects that may be used next plays an important role. There are many different recommendation services developed for different purposes, and these recommendation services can be used in different services such as SNS, messenger, etc. With MPEG-UD standard, these recommendation services can serve the user for their different needs.
In this contribution, we present a simple scenario of recommending visual objects(VOs) with respect to a given VO specified by the user in UD. This scenario is for the use case of visual communication. 
[image: C:\Users\jjangshan\Desktop\Screenshot_2014-02-24-16-23-27_resized.png]
Figure 5. An example of Visual Communications
C.4.2. [bookmark: _Toc384298352]Workflow

	Step 1.
	A user requests in Visual Communication Application for visual objects associated to McDonald. McDonald is also given in the form of visual objects. This request is described in UD through the VC application.

	Step 2
	1.10.7.2.1.1.1.1.1 As a list of visual objects associated to McDonald, VC Service Provider transfers visual objects for Starbucks, KFC, Burger King, Lotteria, Cola and Hamburger to the recommendation engine. 
Visual objects include information about Activity and URI to generate suitable recommendation services in recommendation engine.

	Step 3
	From CD, the recommendation engine takes the geographic location information specified by the user.

	Step 4
	Among the visual objects associated to McDonald given by the VC service provider, the recommendation engine selects those that are in the neighborhood of the user-specified geographic location in CD. The selected ones are described in RD, the output of the recommendation engine.

	Step 5
	1.10.7.2.1.1.1.1.2 VC Application shows the list of recommendations in RD to the user.
1.10.7.2.1.1.1.1.3 - User can access URI of recommended visual object to get more detail information of recommended service.
- Visual object can display on screen of device according to activity type of Visual object to help users understand. 



C.4.3. [bookmark: _Toc384298353]Validation
C.4.3.1. [bookmark: _Toc384298354]MPEG-UD elements
The elements of UD, CD, SD and RD of MPEG-UD used in the demonstration are as follows.
· UD : UserID, UserProfile, Intention, DeviceProfile;
· CD : UserID, DeviceCharacteristics, Location, NetworkInfor;
· SD : ServiceGeneralInformation, ServiceObjectsInformation, ServiceObject, Object;
· RD : RecommendationID, ObjectInformation, RecommendationInformation;
C.4.3.2. [bookmark: _Toc384298355]Experimental results
Using Intention element of UD, service provider offers a list of recommended visual objects in SD. With the Location element of CD, the recommendation engine recommends three visual objects for the shops close to the location. The recommendation is produced in the ServiceObjects element of RD. The schemas are validated in the demonstration.
[image: D:\Standardization\MPEG108\MPEG-UD_Demos\Screenshot_2014-04-01-12-09-44.png]
Figure 6. An example of recommending VOs associated with McDonald
C.4.4. [bookmark: _Toc384298356]Conclusion
We demonstrated a scenario of visual communications, using the schema of MPEG User Description WD. The demonstration of visual communication scenario demonstrates that the UD/CD/SD/RD schema contains necessary data formats, except Intention (UD) and ServiceObjects (SD). The presented scenario needs a modified version of Intention in UD, and new descriptor ServiceObjects in SD.




C.5. [bookmark: _Toc401744774]Demo 4: Translation preferences with GenieTalk
C.5.1. [bookmark: _Toc384298358]Introduction
In a language translation system, interoperability among different translation engines is a crucial factor to cover as many languages as possible. User Description can be used to facilitate the interoperability in that source languages and target languages described in UD provide information to find a best match automatically among possible translation engines
In this document, we present a demo on the use of the translation preferences with GenieTalk multilingual translation app. The Translation Preferences element describes the user’s preferences used for translation services such as voice gender and target languages.
GenieTalk is a free speech-based multilingual translation app for smart phone developed by ETRI. It was initially aimed at dealing with translation in the travel domain but can be used for general purposes. Currently English, Korean, Chinese and Japanese are the available languages but more languages such as Spanish, German and French are being developed. Recently, a new version was developed for face-to-face translation with Bluetooth communication between two users. In this new platform, UD was applied for using translation preferences. The user’s preferred source and target languages can be represented in the UD to be referenced as the source/target languages when providing the translation service. In addition, the preference for voice gender of the translated voice output can be also represented as one of the translation preference attributes.

C.5.2. [bookmark: _Toc384298359]Workflow
The workflow of the demo is as the following:
	Step 1
	In Michelle’s UD, her preferred source language is Korean, English and Chinese. The preferred target languages are English, Japanese and Chinese.

	Step 2
	She turns on GenieTalk and tries to connect to the man for translation service.

	Step 3
	The man speaks Spanish but there’s no Spanish translation service is available. However, his second preferred source language is English. GenieTalk recommends Korean-English Translation and choses the relevant translation engine. (RD part)

	Step 4
	The translation service is started and the translated output is in woman’s voice since Michelle set the preferred voice gender as woman. 

	Step 5
	Michelle can find the metro station with the help of the man.



[image: ]
Figure 7. example
C.5.3. [bookmark: _Toc384298360]Validation
C.5.3.1. [bookmark: _Toc384298361]MPEG-UD elements
The elements of UD, CD, SD and RD of MPEG-UD used in the demonstration are as follows.
· UD: TranslationPreference, SourceLanguagePreference, TargetLanguagePreference, VoiceGenderPreference;
· RD: RecommendationInformation;
C.5.3.2. [bookmark: _Toc384298362]Experimental results
Using the translation preference elements of UD, the service provider selects a best match for a source language and target languages and the corresponding translation engine is used with a preferred output voice gender, which is in this case female voice for Michelle and male voice for the Spanish man.
[image: ]
Figure 8. example
	

	


C.5.4. [bookmark: _Toc384298363]Conclusion
In this contribution, we present the demo “GenieTalk for multilingual translation” for MPEG-UD translation preference elements.
C.6. [bookmark: _Toc401744775][bookmark: _Toc384298365]Demo 5: Recommending multimedia services 
C.6.1. Introduction
According to the state-of-the-art, providing of a huge amount of services and an ‘appification’ of everything is considered a realistic and imminent scenario. Consequently, a problem of web applications ‘jam’ can be identified as a consequence. In this scenario recommending users with contents and services they are actually looking for (thus matching their needs) represents a crucial point. In this situation, MPEG-UD plays a strategic role in ensuring interoperability between different applications and services.
This demo is aimed at demonstrating how two sample apps, e.g. RAI and Amazon apps, could mutually exchange standard descriptions which can be exploited for recommendation actions.
C.6.2. [bookmark: _Toc384298366]Workflow
A very simple use case has been conceptualized in order to demonstrate the usage of MPEG-UD XML schemas: a user, by interacting with the web app Amazon, receives recommendations from RAI about related video contents. The main steps are here summarized.
Initially “Some User”, whose UD is empty, runs the web app Amazon. Afterwards he/she enjoys a “Multimedia Experience” by reading a book about Italian chronicle and by commenting it. Consequently UD is updated, see XML instance I.1 ( “UD_step1.xml” - m32953).
At this point, according to user policies, Amazon sends UD information to the RAI’s recommendation engine which returns standard recommendation descriptions to Amazon. Such recommendations, described by an “Equivalence Set”, contain three “equivalent” members which are recommended to the user. See XML instance I.2 (“example2-equivalence.xml”- m32953).
The user then decides to “watch” one of them (“ID = 100”) thus enabling the updating of UD, see XML instance I.3 ( “UD_step2.xml” - m32953). 
According to the policies of the user (who actively and explicitly set them on the UD manager) and of the application (which internally adopt them) additional scenarios are possible. For example, no UD information is sent to the engine (because of a null sharing or a specific Amazon policy). In this case, a default recommendation RD can be still returned. Such recommendation provides additional information that the application can use as a filter for a maximized recommendation. See XML instance I.4 (“example1-untrusted applications.xml” - m32953). 
Alternatively, a different engine (not RAI’s one) can recommend to the application a specific query on a known “Service X”, described by its SD. See XML instance I.5 (“example3-queryByAggregate.xml” - m32953).
C.6.3. [bookmark: _Toc384298367]Validation
C.6.3.1. MPEG-UD elements used in the demo
· Used UD elements: ud:UserID, mpeg7:Name, ud:UsageHistory, ud:DetailedUserInteraction, ud:MultimediaExperiences, ud:MultimediaExperience, ud:States, ud:State, ud:Artefacts, ud:Artefact, ud:Observables, ud:Observable, ud:Role, ud:MultimediaObject, didl:Descriptor, didl:Statement, dii:Identifier
· RD elements: rd:CompactUsageDescription, rd:EquivalenceSet, rd:Member, rd:SetElement, rd:Resource, rd:DigitalItem, didl:Descriptor, didl:Statement, dii:Identifier, didl:Component, didl:Resource, rd:List, rd:OrderedMember, rd:Rank, rd:QueryDescription, rd:SearchServiceReference, rd:Query, rd:QueryByAggregate, rd:Aggregate.

C.6.3.2. [bookmark: _Toc384298368]Experimental results
A conceptual representation of a realistic use case is here provided: according to MPEG-UD XML       schemas, Amazon and RAI apps are made interoperable. 

                      [image: ]
Figure 9. example

C.6.4. [bookmark: _Toc384298369]Conclusion
In this conceptual demo the problem of web application ‘jam’ has been faced. By using MPEG-UD XML schemas, two different applications (e.g. RAI and Amazon) have been made interoperable by exchanging standard descriptions. In this way, an evidence of an horizontal integration of web applications has been given.




C.7. [bookmark: _Toc401744776]Demo 6: Cloud virtualization
C.7.1. [bookmark: _Toc384298371]Introduction
This demonstration shows how MPEG-UD ensures interoperability between heterogeneous hardware/software configurations involved in legacy applications portability into the Cloud. In this respect, three client terminals (laptop, tablet and smartphone), and three operating systems (Android and Linux, Microsoft Windows) are considered.  
C.7.2. [bookmark: _Toc384298372]Workflow
The demonstrator is based on two MPEG technologies, namely the MPEG-4 and the MPEG-UD. In this respect, the MPEG-4 BiFS standard is used for enabling the application virtualization into the cloud, and the MPEG-UD schemas are used for describing the users/contexts/services and recommendations when a user access the applications. Thus, the user receives personalized environment according to his/her descriptions.

[image: ]
Figure 10. The demonstrator setup

C.7.3. [bookmark: _Toc384298373]Validation
C.7.3.1. [bookmark: _Toc384298374]MPEG-UD elements
· [bookmark: _Toc380338175][bookmark: _Toc380338176][bookmark: _Toc380338179][bookmark: _Toc380338181][bookmark: _Toc380338183][bookmark: _Toc380338186][bookmark: _Toc380338188][bookmark: _Toc380338189][bookmark: _Toc380338197][bookmark: _Toc380338198]UD elements: PersonProfileType; GroupedProfileType; AccessibilityType; UsageHistoryType; interactionAtomType; multimediaExperienceType; PreferenceType; ServicePreferencesType; ActivityType; IntentionType;
· [bookmark: _Toc380338203][bookmark: _Toc380338206][bookmark: _Toc380338207]CD elements: ContextDescriptionType; ContextIdentificationType; DeviceCharacteristicsType; NetworkInfoType; LocationType ;
· [bookmark: _Toc380338214][bookmark: _Toc380338215][bookmark: _Toc380338216][bookmark: _Toc380338217][bookmark: _Toc380338219][bookmark: _Toc380338221][bookmark: _Toc380338222]SD elements: ServiceDescriptionType; ServiceGeneralInformationType; FormatType; ServiceTargetInformationType; ServiceTargetModelType; ServiceInterfacesType; RequiredInputDataTypeType; InternalServicesType ;
· [bookmark: _Toc380338228][bookmark: _Toc380338231][bookmark: _Toc380338241][bookmark: _Toc380338247]RD elements: recommendationDescriptionType; RecommendationInformationType; RecommendableResourceType ; resourceUsageType ; genericAggregateType ; equivalenceSetType;
C.7.3.2. [bookmark: _Toc384298375]Experimental results
The main benefits are: 
· Increased user experience, by adapting in real-time the content generated in the cloud, according the user terminal/network/preferences (as illustrated in Figure 6.2). 
· User centric collaboration functionalities by customizing the collaborative services according the users’ role (as illustrated in Figure 6.3).
[image: ]
Figure 11. Adapted content in real-time according the user terminal/network/preferences

[image: ]
Figure 12. User centric collaboration functionalities enabling/disabling
C.7.4. [bookmark: _Toc384298376]Conclusion
This demonstration brings to evidence the use of MPEG-UD schema for ensuring interoperability for application portability into the Cloud. While designed for serving the needs of the MEDUSA use case, this demo can be straightforward extended/adapted for at least other two use-cases, namely Scalable Remote User Interface and Car as a User.
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