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[bookmark: _Toc338418469]
Introduction
This document provides requirements on MPEG User Description (MPEG-UD) to support the use cases described in [1]. This document is organized as follows. Section 2 provides an overview and scope of MPEG-UD. The system architecture and the used terminologies are given in Section 3. Section 4 and 5 comprise the generic requirements for MPEG-UD and specific requirements for particular use cases, respectively. Section 6 provides some issues under considerations. Then we conclude this document in Section 7.

[bookmark: _Toc338418470]MPEG User Description (MPEG-UD): Overview and Scope
Current and upcoming services are converging towards user-centric or user-driven services. In particular, the rapid dissemination of smart phones made our lifestyle more content-dependent. Today’s service providers aim to support user-centric services by utilizing proprietary formats for user information. Currently, users provide their respective information for different user-centric services in accordance with the requests without being aware of how they are used. This raises serious privacy concerns. Additionally, the overwhelming growth of public multimedia data repositories represents a challenge for multimedia systems which may benefit from the availability of an interoperable user description. 
The MPEG User Description (simply MPEG-UD) aims to provide interoperability among various applications and services and it is composed by UD. The vision of MPEG-UD is that all user information can be stored in the MPEG-UD and may be safely and securely managed by the users, e.g. by separating between public and private data. Some data is static in nature (e.g., user’s identity data) while other data is dynamic (e.g., user’s preferences or location). Currently, there are clear borders between static and dynamic data whereby some of them may be managed by government or rights authorities. In the future users will be able to manage their own MPEG-UD like a certificate of authentication and provide only a subset of their own information to the service providers. As a result, users take advantage of MPEG-UD for any kind of user-centric service. Due to the proliferation of smart devices and the emergence of big data, MPEG-UD has to be dynamic and updated to get up-to-date and tailored services.
A generic application may track a specific action of the user thus updating the MPEG-UD.  Users who want to get advanced services (for example, emergency medical services at an intensive care unit (ICU)) may store and update their MPEG-UD that may contain very sensitive information. Such a sensitive piece of information must be properly managed by systems in charge of storing and managing MPEG-UD. However, no matter whether they are sensitive or insensitive, MPEG-UD will allow users to get fast-track tailored services.
There are so many different services, diverse devices, numerous users, and uncountable formats. For each kind of service, like multimedia consumption, personalized navigation behavior, or quick transfer of medical information transfer to the ICU, a specific type of information is needed. MPEG-UD shall standardize a meaningful set of user-related information so that to cover most of the user's needs. This will be ensured by the alignment of MPEG-UD to use cases that describe the usage of modern services like recommendation, medical health record management, advanced users agents, and so on (see [1], Use Cases).
[bookmark: _Toc338418471]
Terminologies and System Architecture 
This Section describes the reference architecture for MPEG-UD.
1.1 [bookmark: _Toc338418472]Terminologies 
The terminologies in this document are defined as follows.
· User : human or software agents, industrial processes or devices that are capable of an independent self-planned activity in general
· Service : components that provide functionalities (human or software/hardware generated) to the users
· Context : environmental situation in which the user is located e.g., used device, physical position, available devices including software agent
· UD (User Description) : A set of User Descriptions which may, e.g., contain static and dynamic properties about one or more users, information about the user history, preferences, security and so on;
· CD (Context Description) : A set of Context Descriptions that describe the environmental situation in which the user is located, e.g., used device, physical position, environmental variables (temperature, moisture, etc), security;
· SD (Service Description) : A set of Service Descriptions containing pertinent information (including security) about the services that are offered by the applications. 
· CUD (Customized Usage Description): Structured information represented in a compact and standardized way, in order to customize the interaction between a user(s) and a service(s) in a specific context(s). The operation of producing the CUD may have a various range of complexity and performance, depending on the CUD engine (the engine may return relationships between standard information or may even return new information, not included in standard descriptors). The CUD engine is typically operated by the service provider but, in some use case, it can be also completely controlled by the user. CUD is an enriched description which may include relationships, distributed environments, and tracking of the finding customization. 
· UD/SD/CD Managements : entities that provide functionalities of filtering, accessing, storing, editing, updating, and securing UD/SD/CD 
· Application : entity to provide a collection of services to the user
1.2 [bookmark: _Toc338418473]System Architecture
Figure 1 reports the reference architecture of MPEG-UD. 
   [image: ]
Fig. 1. System architecture for MPEG-UD.
The scope of MPEG-UD is defined in Fig. 1 and normative aspects are indicated using red boxes. The fundamental architectural concepts can be summarized as follows:
1. The information ecosystem is made up of three elements: users, context and services. Users may be human or software agents, industrial processes, or objects that are capable of an independent self-planned activity in general. Services are the counterparts of users, i.e., they are the components that provide functionalities to the users. Context expresses the environmental conditions in which a user is located.
2. Users are the only entities allowed to create UD and are always in charge of defining access and update policies for their information offered, stored in the UD, through the usage of the UD management components. This concept similarly applies to context and services with respect to context descriptions (CD) and service descriptions (SD).
3. UD, CD and SD information is elaborated by a specialized engine, so-called the CUD engine. It aims at collecting and possibly re-organizing information (about the users, the context and the service) in a structured and optimized way. The engine provides to the application a Customized Usage Description, CUD, resulting from the selection of a subset of UD/CD/SD relevant information and/or from the ‘smart’ elaboration of such information (the elaboration may include the creation of relationships among the UD, CD, and SD, or inserting new information, even not included in the UD/CD/SD standard). However, the internal behavior and structure of the CUD Engine is not within the scope of MPEG-UD.
4. CUD information is sent to the application which may access, modify and update UD (as well as CD and SD). All these operations (accessing, modifying and updating) are always mediated by management components which put in place directives and policies defined by the respective stakeholders (users, services, context controllers).
[bookmark: id.a8ad7ab5fa09]
[bookmark: _Toc338418474]Requirements
1.3 [bookmark: _Toc330348664][bookmark: _Toc323838499][bookmark: _Toc323838597][bookmark: _Toc323838697][bookmark: _Toc323838798][bookmark: _Toc323839282][bookmark: _Toc323839393][bookmark: _Toc323839456][bookmark: _Toc323839518][bookmark: _Toc338418475]General
MPEG-UD shall be compatible with existing user description standards.
EXAMPLE	MPEG-7, MPEG-21

1.4 [bookmark: _Toc338418476]Elementary Components
MPEG-UD is composed of UD, SD, CD, and CUD.
UD shall include the following elementary components.
· Attribute: specify intrinsic information of user, e.g., first and last name, gender, and age.
· Profile: specify general information of users, e.g., photo, height, weight, address, phone numbers, e-mail address, and fax number.
· Status: specify user’s current status, e.g., emotion, blood pressure, heart rate. 
· Activity: specify activities that a user is participating in online or offline.
· Interest: specify interests of user within a social community.
· History: specify User’s History, e.g., records of user activities in communities or school
· Content Usage: specify content that a user has consumed or prefered by interacting with the application. 
· Certificate: specify certificates of user. 
· Communication: specify preferred communication modality of user. 
· Device: specify preferred device of user.
· Social Network Activity: specify user’s social activities online or offline networks. 
· User Asset: specify social assets of user, e.g., credits, assets, and authority.
· Actions: specific actions performed by the user by interacting with the application. 
SD shall include the following elementary components.
· A
· B
· .
CD shall include the following elementary components.
· A
· B
· .

CUD shall include the following elementary components.
· A
· B
· .
MPEG-UD should be extensible with application dependent components.

1.5 [bookmark: _Toc338418477]Security & Privacy & Traceability
MPEG-UD shall provide means to protect sensitive/confidential personal data from improper usages. 
MPEG-UD shall provide means to trace usages of sensitive/confidential personal data. 
MPEG-UD shall provide means for compliance with national and other legal constraints.
1.6 [bookmark: _Toc338243626][bookmark: _Toc338243909][bookmark: _Toc338243627][bookmark: _Toc338243910][bookmark: _Toc338243628][bookmark: _Toc338243911][bookmark: _Toc338418478]Independence
MPEG-UD shall provide means to cater to the needs of human and non-human users.
1.7 [bookmark: _Toc338418479]Access, Modularity, and Adaptivity
MPEG-UD shall provide means for role-based access to any part/class of the hierarchical structure, or adaptation of that data collection.
NOTE	ensuring hierarchical structure of the UD content and flexibility in its aggregation
EXAMPLE	role dependent UD access (policeman and physician access different info),
· 
1.8 [bookmark: _Toc338418480]Functionality
MPEG-UD shall statically/dynamically allow the following functionalities for a specific User:
· Create 
· Update
· Delete
· Request
· Approve 
· Store
· Share
· Authenticate

1.9 [bookmark: _Toc338418481]Delivery
MPEG-UD shall provide means to describe delivery preferences.
NOTE	This includes information on how social media content should be delivered to the user.
EXAMPLE	pull, push, etc.

1.10 [bookmark: _Toc338418482]Device
MPEG-UD shall provide means to describe the settings of devices. 
NOTE:	Settings of devices are used to deliver social media content adapted to the capabilities of the devices.
EXAMPLE:	screen resolution, network conditions, etc.
1.11 [bookmark: _Toc338418483]Environment
MPEG-UD shall provide means to describe user’s physical environment.
NOTE	The physical environment describes the social context for delivering social media content based on the user activities, location, and physical social ties.
EXAMPLE	activities, location, physical, organizational, and social ties
1.12 [bookmark: _Toc338418484]Social Networks
MPEG-UD shall provide means to describe social network information.
NOTE	This includes information about a user in the context of social networks, e.g., to recommend news stories.
EXAMPLE	user specific information (gender, age, emotional state, etc.), interests (events), trust score, preferred social/news platforms, recent tweets/news stories, etc.
1.13 [bookmark: _Toc338418485]User Interaction with Multimedia 	
MPEG-UD shall be able to represent interaction of users with heterogeneous multimedia data, i.e. with data coming from different sources and of different media types
NOTE: 	This means that multimodal data collections (e.g. thematic aggregates of images, text and video) should be considered as a whole, and that it’s the interaction of users with the entirety of this heterogeneous aggregation that should be properly modeled and tracked.
EXAMPLE: 	The user read a web page, then play a video in the same session of use a certain application and this is recorded by UD as pertaining to the entity “page and video”
1.14 [bookmark: _Toc338418486]Usage by Recommendation Systems	
MPEG-UD shall be easily usable by recommendation systems	
NOTE: 	This means that low-level properties pertaining to the data and to the user should be properly represented and carried by user description documents.
EXAMPLE:	The UD data are used by a web portal to recommend advertisements to the user
1.15 [bookmark: _Toc338418487] Traceability of user behavior with different kind of data
MPEG-UD shall unambiguously distinguish the different usages that users make of the different data items
NOTE: 	This means that granularity of user interaction with data must be properly captured by UD.
EXAMPLE: 	The user plays a video for 10 seconds, then rewinds the video from start and replays it, then read a web page.
1.16 [bookmark: _Toc338418488] Categorization of Specific Actions 
MPEG-UD shall categorize and unambiguously define a list of possible user’s actions with data. 
NOTE: 	Users can perform many different actions with data. They can read, update, create data. Multimedia data is even more complex since it can give birth to interactive experiences. These actions have different semantics, and thus they have to be clearly identified and distinguished. This means that it is not sufficient to rely on free textual descriptions of these actions, but that these actions must be properly identified
EXAMPLE: 	“PLAY”, “REMOVE FROM LIST”, “FORWARD”, “COMMENT”, “REWIND TO 01:00:00”
1.17 [bookmark: _Toc338418489] Classification of user experience when interacting with application	
MPEG-UD shall be able to represent the kind of experience the user is having with application: retrieval error, retrieval success, retrial, feedback etc.	
NOTE: 	This means that user experience with application must be tracked and the results of this tracking should be properly represented by user description.
EXAMPLE: 	The user put a query to an S&R application, then discards the results. Then the user changes the query and uses the results.
1.18 [bookmark: _Toc338418490] Enabling data mining and knowledge discovery	
MPEG-UD shall be easily usable for data mining and knowledge discovery tasks.
NOTE: 	This means that the granularity and richness of actions descriptions should be adapted to the usage that these techniques do of the data in order to learn new knowledge from them.
EXAMPLE: 	UD low-level interaction data about users’ queries and corresponding actions with results (e.g., discard, use) are represented in a tabular-like form so that an SVM classifier can learn a classification model of how users’ express interests through queries.
1.19 [bookmark: _Toc338418491]Multi-domain identification of users
MPEG-UD shall be able to carry multi-domain identification information. 	
NOTE: 	users have many identifiers (e.g., legal IDs, passports, and nicknames). All these must lead to identify the same user in UD.
EXAMPLE: 	E.g., through driving license id, passport number, nickname
1.20 [bookmark: _Toc338418492]Carriage of Records
MPEG-UD shall be able to carry user record of activity	
NOTE: 	records of activity with services are key information for modern recommender systems.
EXAMPLE: 	E.g., health records, interactions with multimedia repositories, interaction in online gaming.

[bookmark: _Toc326142131][bookmark: _Ref328487601][bookmark: _Toc329601521][bookmark: _Toc338418493]Specific Requirements
In the following subsections we examine the role of the components included in the updated architecture proposal for some of the use case scenarios discussed in Section 2 of NXXX. 

1.21 [bookmark: _Toc329601522][bookmark: _Toc338418494]Scalable User Description
This is about Section 2.1 in [1]. In this use case the user Leonardo performs some filtering operations on is UD in order to protect and manage his data and then sends the resulting package to a Service Provider. 
Operations performed by Leonardo are all fitting the proposed updated architecture, namely:
· Extraction of portions of UD: this is done by the UD Manager, which implements the policies set up by Leonardo about his UD. These policies are set up when Leonardo subscribes the UD Manager and can be changed dynamically by him also depending on the kind of application and of service.
· Sending the extracted UD to the SP together with metadata, license information, and callback information: this is actually managed by the CUD engine and the UD Manager. Whenever the CUD engine asks the UD manager to access Leonardo’s data, the UD Manager establishes and creates the license information based on Leonardo’s declared policy; the CUD engine implicitly informs Leonardo about the usage of his UD every time he asks the UD manager for Leonardo’s UD.
Operations performed by the SP on the package sent by Leonardo: these are actually performed by CUD engine and by the Application, in collaboration with the SP. The package is actually opened by the CUD engine, which is the same component which operates the matching with the SP. This matching is performed and evaluated on the basis of the Service Descriptions (SD) document, obtained through the invocation of the SD Manager. The output of this matching is sent to the Application in form of an CUD, which is used by the Application to send back content from the SP to Leonardo.
· Dynamic policy setting at UD manager
	The management components shall allow for dynamic changes of access and manipulation policies for the stored Descriptions (UD, CD and SD)
NOTE:  	users may want to set their access policies dynamically, depending on the service provider and environmental context.
EXAMPLE:  	a user may restrict UD access only to some service providers, and then extend this set of allowed providers in a second time.
· Modularity of UD
UD shall be modular
NOTE:  	the user description must be easily readable and manipulation by software must be simple.
EXAMPLE: 	UD will contain different sections for different kind of information domains.
· License information
License information shall be part of UD
NOTE: 	This license information concerns the rights granted by the UD manager to the requesting application about the usage of delivered UD modules
EXAMPLE:	the user can decide to give his/her UD information for a fee.
1.22 [bookmark: _Toc338418495]Response to User’s Emotion
This is about Section 2.3 of [1]. This use case describes a situation in which user emotion is recognised by a mobile device and used by a server to recommend music. In this case the user’s current emotion can be either part of the CD or of the UD. In either case, this information is available to the CUD engine for processing and for use by the Application to select proper content items from those available and exposed by the Service. The UD can be optionally updated at the end of the process.
· Support for description of the user emotion	
The UD shall support the representation of user’s emotions
NOTE: 	user’s emotions are key information for personal agents applications
EXAMPLE: 	a virtual friend application tries to change user’s mood from “sad” to “happy” by presenting him his preferred songs.
1.23 [bookmark: _Toc338418496]Personalised Car Navigation
This is about Section 2.4 of [1]. In this use case, a guest wants to use another one’s car (the owner). Here the navigation system acts as the Application, which receives information about the guest driver from the CUD engine after that the driver has been recognised (e.g., through login). The navigator system recognises that the guest driver is not the owner, and asks the UD manager managing the UD of the owner if this latter has effectively authorised the guest driver. On confirmation, the navigation system asks the UD manager managing the UD of the guest driver the UD of this latter and uses it to configure parameters of the drive. In this case, the CUD may consist of a simple selection of the most relevant information items contained into the received UD.
· Proxies and authorizations	
The UD shall be able to describe authorizations and proxies granted between users
NOTE: 	users may want to give other users the rights to access their own objects or services.
EXAMPLE: 	E.g., the authorization to drive one’s car by a guest driver
1.24 [bookmark: _Toc329601530][bookmark: _Toc338418497]Social Sensor use cases
This is about Sections 2.5, 2.6 and 2.7 of [1] These three use cases share the idea of using social characterisation of the users to provide these with recommended news items, information about news trends or corollary information during large events (e.g. festivals). In the use case of casual newsreaders (Section 2.5 of [1].) social network information and delivery preferences can be implemented by specific sections of the UD and CD respectively, and they can be available to the Applications. In the case of casual newsreaders, the CUD engine extracts relevant information from these two descriptors and builds a proper set of queries in form of a CUD instance that the Application sends to the Service. Then the Application manages the push/pull issue directly with the user devices. In the use case of professional news editors (Section 2.6 of [1]), emerging trends can be detected by the CUD engine based on the richness of information collected in the UDs of users (e.g., including interaction information) and exploited by a dashboard application which takes into account the professional editor’s UD. It has to be noticed that in this case, the role of the UD Manager is very important since it regulates the amount and nature of users’ data that can be shared with the CUD engine. In the use case of infotainment (Section 2.7 of [1] the attendants of a large event need just to provide the information about their user id at a specific UD manager, or, alternatively, they can use a local proxy of the UD manager installed on their mobile device. Information about the context, instead, is wired into the CD and provided by a specific CD manager installed on the same device. Applications provided by the event’s site exploit the information gathered and synthesised by the CUD engine in form of a CUD instance to influence the experience of the attendants and to propose them additional content which is relevant at different levels. Users who have set a strict policy on their UD manager will receive content items that are the results of other users’ contexts, preferences and behaviour. On the other hand, users who have set a loose policy on their UD manager will have a more personalised experience.
· UD support for social context of user experience
UD shall support the description of the social context in which users live their experiences
NOTE: 	social context (e.g., a live event, a concert, a conference) is a trigger for contextual knowledge exploitation by CUD engine and by applications.
EXAMPLE: 	E.g., through identifying the user ids of all other users present  at a certain event or that have played a role in past user’s experiences.
· Minimal contextual information
The CD shall support some minimal level of information about the context in which the user operates: resolution of devices, semantic location
NOTE: 	these are basic information that may help to contextualize the user’s experience.
EXAMPLE: 	Example of semantic locations: “at home”, “at work”.
1.25 [bookmark: _Toc338418498]Medical Distributed Utilization of Services & Applications
This is about Section 2.8 of [1]. In this use case it is described a situation in which an accident occurs to someone and the authorities have to manage this situation optimally. This use case points out an important requirement on the architecture: some users (authorities) may need to have full access to the patient’s information. The patient’s ID identifies the patient at the UD manager site. Results of local investigations on the patient (e.g., X rays) can be saved in the patient’s UD through the UD manager or through a local proxy installed on the medical unit.
The system, among other medical-specific functionalities, plays the fundamental role of the CUD engine, since it collects UD information and other sources of information (e.g., official medical records of the patient) and sends them, in form of an CUD instance, to a bridge Application that informs the specialist(s) in advance about the patient conditions and his/her medical history.
· Pre-emptive roles
	Some users (authorities) may have pre-emptive roles on UD information regardless of the users’ policies	
NOTE: 	authorities (police, health) must be always able to retrieve personal info (e.g., social insurance ID) in case of emergency
EXAMPLE: 	an accident in which the user is unconscious due to a brain injury.
· UD information shall support session adaptation.
Note: 	Means for defining additional relations over UD should be provided.
Example:  	A same user can have different roles (in different environments, at different moments, …), consequently, the user himself can provide information as a Context Descriptions.
1.26 [bookmark: _Toc338418499]Learning from User interaction with complex data for Recommendation
We hereafter refer to the general description given in Sec. 2.9 of [1] to illustrate an example of use case which makes use of the architecture during three distinct stages.
[bookmark: _Toc338418500]Stage one – taking pictures on vacation
On 15th May 2012 Mr Rossi, is on vacation in Modena (Italy), where he is spending a couple of days with two friends. During the vacation they are enjoying the enogastronomic products and are visiting the old churches of that region. Once in Novi (Modena), Mr Rossi sees a suggestive clocktower, the town symbol. By using his mobile phone, Mr Rossi decides to take a picture of that building using an application installed on his smart phone. 
So the information about the picture (URI, date&time, etc) and the reference to the actual picture data are stored in the UD by the UD Manager. At the same time Mr Rossi’s phone records the ‘context’ information, e.g., is the GPS localization of the picture, and write it in the CD module through a locally installed CD Manager. This information is retrieved by the application by a CUD engine which reads and filters CD data and is stored as additional metadata of the picture in the UD.
[bookmark: _Toc338418501]Stage two – sharing pictures on social network
A few days later, Mr Rossi comes back to his city, Turin. He decides to share the picture he had taken during his vacation around Modena with his buddies on his preferred social network. During the time that the picture is published on the social network, a background application updates the UD of Mr. Rossi by adding the comments and tags that the picture receives from MR Rossi’s buddies from time to time. These update operations are allowed by the loose policies set on Mr. Rossi’s UD Manager.
[bookmark: _Toc338418502]Stage three – using user descriptions for recommendation
On 20th May Mr Rossi is using an application connected to an online news daily digest service and learns about a terrible earthquake happened in the Modena region, in exactly the same locations he had visited few days before. 
Given the loose policy set by Mr.   Rossi on his UD Manager , the CUD engine receives the following information, from UD:

· Mr Rossi queries (present user action) the application about the earthquake in Modena using the keywords “earthquake Modena”;
· Mr Rossi has stored (past user action) a picture taken in Novi on May 15th 2012;
· Mr Rossi has visited (past user action) Modena and Novi with some friends and shared the picture on his preferred social network;
· The comments and tags that the picture has received from the social network users.
· The GPS localisation of the picture;
· The URL from where to obtain the actual picture data.

the following information from CD:
· Mr Rossi is connected to the application through a broadband internet connection. 
· The screen has a resolution of 1920x1080
· Mr Rossi is at home

the following information from SD:
· The service provider has a CDVS search engine;
· The service provider has a full text search engine.

Based on this articulated input, the CUD engine algorithm owned by the application ‘decides’ to extract the compact descriptors (CDVS) of the picture taken in Novi. Then the UD Extractor compiles a CUD module composed by:

· the descriptor (CDVS) of the picture taken in Novi;
· additional information about the picture (e.g. GPS localization);
· a textual query composed by some of the picture tags;
· a request to apply both queries to the respective services exposed by the service provider 
· A set of parameters to filter the search results: high resolution pictures are preferred, access to full version of the articles is preferred.

The CUD module is sent to the application, which launches the two queries (CDVS and textual) by invoking the right services on the Service Provider. The compact descriptor (CDVS) is used by the service provider to retrieve pictures similar to that taken from Mr Rossi, while the textual query is used in combination with the GPS information to retrieve recent articles tagged with a similar geolocalisation.
The output is a set of pictures, similar to his, by browsing which Mr Rossi realises that the terrible earthquake has damaged the clock tower irremediably and a set of recent articles documenting the event.
· Support for image compact descriptors
CUD shall be able to carry or reference compact descriptors of pictures (e.g., CDVS descriptors)
NOTE: 	pictures and in general multimedia are important carriers of information about users’ preferences and habits
EXAMPLE: 	CUD may contain CDVS descriptors of the photo taken by a user in a certain location, in order to trigger the application to recommend further info about that location
· Multimedia data in UD
UD shall be able to carry or reference data of multimedia items of interest for the user.
NOTE: 	pictures and in general multimedia are important carriers of information about users’ preferences and habits
EXAMPLE: 	E.g., through reference to an URI
· Localization data in CD
CD shall be able to carry information about localization of the user
NOTE: 	localization information is a key enabler to contextual recommendation
EXAMPLE: 	user gets recommended a good Italian restaurant nearby his/her current location.
· UD update through object tagging
It shall be possible to update metadata of objects referenced or represented in the UD with annotations as tags, descriptions, comments
NOTE: 	these are basic important annotations for every recommendation service
EXAMPLE: 	a picture taken by a user gets tagged thorugh a social network agent which tags the picture with the comments received from the user’s buddies.
· UD update with user queries
It shall be possible to represent in UD information about queries that the user does when using search and retrieval applications
NOTE: 	queries are expressions of user’s needs and usually carry dense semantics. This can be exploited by applications and services
EXAMPLE: 	the UD stores the last N queries that the user has done on YouTube.
· UD temporal deepness
The UD should be able to retain persistence of user actions over time
NOTE: 	user action record can be exploitable by CUD engines in several ways.
EXAMPLE: 	the track record of web pages of a certain provider visited by the user in the last 10 days. 

· Type of search service
The SD shall be able to represent information about the type of supported searches from a service provider
NOTE: 	this information can be exploited by the CUD engine to either select a specific service provider or to influence the application about what kind of queries to apply.
EXAMPLE: 	E.g., “full text”, “CDVS”.
· Spatiotemporal  coordinates in CUD
The CUD shall be able to carry information about geo-localization and time information of objects used as queries
NOTE: 	geo-localization of query objects (e.g. of pictures) can improve accuracy of search results. 
EXAMPLE: 	geo-localization of the picture from which an UD extractor has extracted CDVS descriptors, timestamp of the picture.
· Result set filtering parameters
The CUD shall be able to represent preferences for filtering query results
NOTE: 	filtering results efficiently is a key for success for S&R services
EXAMPLE: 	CUD specifies that results of a certain query must be filtered by location, and ordered by ascending date.
· Support for social networks information
	The UD shall be able to represent information about the status of a user in social networks
NOTE: 	social status is a key information for modern recommender systems
EXAMPLE: 	links to blogs, to personal pages, number of followers.
1.27 [bookmark: _Toc329601532][bookmark: _Toc338418503]Intelligent chatting assistant in the smartphone
This is about Section 2.10 of [1]. This use case is about an advanced user assistant, capable of interacting with users through speech recognition and understanding. The application of the proposed architecture to this case is straightforward. In fact, the recognition and understanding of the user speech happens in a local Application on board of the user’s mobile device, whose associated CUD engine can have access to the CD and UD through their respective management components. Optionally, the UD can be updated with information about the interaction.
· UD shall be able to represent the relation with others.
NOTE: 	This means that the relation of the user to other important people can be represented so that the chatting assistant knows who the user mentions
EXAMPLE: 	If the user talks about “Sara”, the chatting assistant knows that Sara is his wife from the relation information saved in UD.

· The UD shall be able to represent what the user prefers in detail in conjunction with user’s situation. It also should be able to access to the preference of people with the user is related.
NOTE: 	This means that the granularity and richness of preference descriptions should be provided in order to learn what the user wants in a specific situation.
EXAMPLE: 	When the user wants to give a present to his wife, the chatting assistant can recommend a specific present to the user considering his preference and his wife’s preference through the information in UD.

· The UD shall be able to represent user’s typical behavior in a specific situation
NOTE: 	This means that the actions the user took in the past are stored in UD in conjunction with the context information so that the chatting assistant can guess what the user will take in the current situation.
EXAMPLE: 	When the weather is not good and it is weekend, the user usually stays home and watches sports program. The chatting assistant can recommend it if the user asks what to do in such a situation.
.
· The UD shall be able to represent user’s interest in a timeline and various situations.
NOTE: 	This means that what the user wants to do and is interested in a specific situation.
EXAMPLE: 	If the user asks for some recommendation for a date with his wife, the chatting assistant can recommend a program that both the user and his wife are interested.
.
· The UD shall be able to represent user intention in what he says.
NOTE: 	This means that the user intention is specified for various speech styles so that the chatting assistant understands what meaning the user wants to convey.
EXAMPLE: 	When the user says, “It is raining and I am bored. Is there anything interesting to do now?”, the chatting assistant should know that the user wants to recommend something to do at home..


1.28 [bookmark: _Toc329601533][bookmark: _Toc338418504]e-Learning system based on the user’s motivation 
This is about Section 2.11 of [1]. This use case is about assisted learning through gesture and motivational recognition. The application of the proposed architecture to this case is straightforward. In fact, the remote eLearning platform can have access to the CD and UD through their respective management components. Optionally, the UD can be updated with information about the interaction and the emotional states through which the user has gone during his/her experience of learning.
· The UD shall be able to describe the motivation state of the user in detail..
NOTE: 	This means that the granularity and richness of motivation state of the user are defined and represented in UD.
EXAMPLE: 	In eLearning situation, the user’s current motivation state is very important for providing relevant learning material. If the user is very bored, the eLearning system should give him some encouragement and provide activating reading material among the candidates.
· The UD shall be able to represent user’s learning level in an education system.
NOTE: 	This means that the learning level of the user should be well represented in a relevant granularity so that the eLearning system gives him adequate education.
EXAMPLE: 	When the learning level of the user is very low in a reading section, the eLearning system gives the user some easy learning material.

· The UD shall be able to user’s learning history including learning subjects, levels, motivations, etc..
NOTE: 	This means that the learning history in UD should be represented in detail on subjects, levels and motivation so that it has an effective feedback to the student in the following education session.
EXAMPLE: 	If the user, John did a good learning history in Math in level 4, then the eLearning system would recommends Math in level 5 when John is in a well-motivated condition.

· The UD shall be able to represent user’s performance in the learning steps in detail.
NOTE: 	This means that the user’s performance is represents in UD in detail according to the steps in each subject.
EXAMPLE: 	If the user, Michelle did a good job in English listerature of step 5, she does not need to repeat that subject in the future learning sessions.
1.29 [bookmark: _Toc330479880][bookmark: _Toc330479882][bookmark: _Toc329601534][bookmark: _Toc323839546][bookmark: _Toc338418505]Automatic Translation system for tourists
This is about Section 2.12 of [1]. This use case describes an automatic machine translation application which allows users of different languages to interact with each other. Also in this case the Application running on the user’s device can have access to the CD and UD through their respective management components in order to decide which styles to use for translation.
· The UD shall be able to represent user’s native language and other available languages for the source language.
NOTE: 	This means that the user’s native language and other languages should be represented in the UD to be referenced as the source languages when providing translation service.
EXAMPLE: 	Imagine an intelligent translation system that will know from the UD what languages the user will speaks to the translation system without setting the source language options a priori.

· The UD shall be able to represent user’s preferred target languages.
NOTE: 	This means that the user’s preferred target language and other frequently used languages should be represented in the UD to be referenced as the target languages when providing translation service.
EXAMPLE: 	Imagine an intelligent translation system that will know from the UD what languages are used as the output of the translation system without setting the target language options a priori. For example, in some countries, several languages are possible and the translation system will select among them what the user prefers considering context information.

· The UD shall be able to represent user’s speech characteristics in terms of speech style. Speech preference is also included in the speech characteristics.
NOTE: 	This means that the granularity and richness of the user’s speech characteristics along with the speech preferences should be described in UD so that the output of the speech translation system will be in natural styles.
EXAMPLE: 	Sociolinguistics shows that female speech and male speech are different from each other in terms of speech style. There are also individual speech styles. For example, in some situation, the translation output should reflect on the gender and age of the person who speaks to the automatic translation system.

1.30 [bookmark: _Toc329601535][bookmark: _Toc323839547][bookmark: _Toc338418506]Accessibility to the smart world
This is about Section 2.13 of [1]. This use case deals with the problem of allowing people with disabilities to access to access digital services. In this case, the UD is always accessed through the CUD engine, which takes into account different Services depending on their SD. For example, the SD can include information about the level of compliance of the service with accessibility normative. The CUD engine finally communicates to the Application which Service to use in the particular case in form of a specific CUD. Accessibility and disability information
· The UD shall be able to represent user characteristics in detail in terms of accessibility needs. It should include consideration for the non-native speakers as well as aged people..
NOTE: 	This means that the accessibility features of the user should be represented in a systematic way so that it covers well possible weakness to access to the information in any area.
EXAMPLE: 	UD shows that a specific user is in need of the support to access to the information in the Web with a hearing related deficiency. For example, the music in the web should be played in a certain way so that the user can hear it through his smartphone.

· The UD shall be able to represent what the user prefers in detail in conjunction with user’s situation. when providing accessibility in the system.
NOTE: 	This means that the preferences of the user should be considered in addition to the characteristics of the user in need of the support.
EXAMPLE: 	When the user with hearing deficiency wants to watch a TV news program, he may want to understand through the caption script rather that the sign language. On the other hand, some other user may prefer a specific kind of sign languages.

· The UD shall be able to represent score of satisfaction of the user on the provided accessibility function.
NOTE: 	This means that the accessibility function can support to save the user experiences in UD along with his satisfaction scores with the system.
EXAMPLE: 	The user, John, likes the new accessibility function in his TV program with the satisfaction score 10 which means he was fully satisfied with the function yesterday..
1.31 [bookmark: _Toc338418507]Damaged Vehicle
This is about Section 2.14 of [1]. In a morning, Jack finds his car damaged by accident during the night. At this moment, Jack wants to repair the car and rent a car. First, he sends his UD including insurance contract ID and pictures to report the accident to the insurance agency. The agency assigns a rent-a-car company and an automobile repair shop then sends them SD (including maximum allowable premium) with a case number. The agency sends the case number to Jack at the same time. Jack accesses to the companies and provide his UD. (Note: his UD includes only needed information for a specific service) The automobile repair shop sends a wrecker to the place if the car needs towing and the rent-a-car car company sends a list of available cars to the user. User’s CUD recommends the most suitable car selected from the list based on the user preference described on the UD.
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Step 1. 	Jack finds his car damaged during the night and takes several pictures to prove the damage.
Step 2. 	Jack sends his UD including insurance contract ID and pictures to the Insurance Agency.
Step 3. 	The agency assigns companies for rental, towing, and repairing. First, the agency issues an SD that includes maximum coverage of insurance for rent-a-car with the case number.
Step 4. 	The agency issues an SD including maximum coverage of insurance for towing with the case number.
Step 5. 	The agency issues an SD including maximum coverage of insurance for repairing with the case number.
Step 6. 	The rent-a-car company provides a list of several models for CUD engine to recommend the best car 
Step 7. 	CUD engine recommends the most suitable car by taking into account Jack’s UD. 
Step 8. 	Jack accepts the recommendation and then CUD informs the rental company about the selected car with the time and place information to deliver. 
Step 8.  	Jack takes the selected car and starts to drive the car. The car is automatically personalized via his UD that describes user preference and driving habit .
Step 9. 	UD is updated in real time.
Step 10. 	CUD engine continuously takes information on weather, traffic, etc. as CD and safely guides Jack’s driving.

· The UD shall include multimedia information.
Note: 	That means this multimedia information should get into UD when users take pictures and movie clips by their devices like mobile phone.
Example: 	User can put his car status movie clip information (black box) which was taken by a smart phone to UD then can transfer to service provider.
· Users shall make information modules that were composed from their needs.
Note: 	That means users does not send their whole UD to service providers, but send information modules which they have chosen according to service purpose.
Example: 	Users can send selective information to cover insurance if only insurance no. is necessary. Without sending unnecessary information such as social number, cellphone number and others, users can be served well.
· A private UD shall not be shared when service providers are different from each other.
Note: 	Without user’s permission, service providers cannot share user information.
Example: 	The information which is necessary for insurance company is different that of rent car company. Thus they cannot share user’s UD.
· UD shall be updated in real time.
Note: 	UD information should have real-time update function.
Example: 	UD can be updated in real-time for the progress of next step if users choose a car type in a pool of suggested rent cars.
· The SD shall be updated, deleted, requested to, permitted by, stored, and shared between service providers.
Note: 	SD has the same function – updating, deletion, permission, storing and sharing which UD also has.
Example: 	Insurance company can make a request for tow, estimate assessment and repair fees by sending SD to near towing company.
1.32 [bookmark: _Toc338418508]Incident Report
This is about Section 2.15 of [1]. Jack witnesses a fighting scene where an offender is beating a victim in a street. The victim is bleeding at the head. Jack sends his UD including location of the scene and some pictures taken from the fighting to 911. 911 sends policemen and ambulance to the scene. The location and the pictures could be the evidences for solving the case, identifying the location, and deciding the degree of damage.
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Step 1. 	Jack witnesses a fighting scene that two persons are fighting in a street.
Step 2. 	Jack sends his UD including location of the scene and some pictures taken from the fighting to 911
Step 3. 	The police records the case with the scene acquired from the UD.
Step 4. 	The police sends policemen and ambulance to the scene.
Step 5. 	Ambulance requests victim’s information such as blood type, chronic disease and so on to Jack.
Step 6. 	Ambulance prepares some equipment and drug corresponding to the victim.
Step 7. 	CUD engine guides Ambulance and petrol cars by taking CD provided from the forecast center and traffic center.
Step 8. 	Policemen arrest (or chase) the offender and Ambulance gives the first-aid to the victim.

· The UD shall include multimedia information.
Note: 	That means this multi-media information should get into UD when users take pictures and movie clips by their phones.
Example: 	Users can put their criminal scene movie clip information which was taken by their smart phone to UD then can transfer to service providers. UD includes movie clip date, location and others.
· The anonymity shall be guaranteed if a user requests it.
Note:	 If user wants to send anonymous UD to service provider, the anonymity should be guaranteed.
Example: 	The witness can send anonymous UD to service provider, if he/she do not wants to be revealed that he/she had notified.
· The multimedia which belongs to UD may contain GPS information.
· UD shall be encrypted for transmission. 
Note: 	UD should be encrypted to guarantee safety of information in the case of information leakage.
Example: 	The witness can send anonymous UD to service provider, if he/she do not wants to be revealed that he/she had notified.

· The SD shall be updated, deleted, requested to, permitted by, stored, and shared between service providers.
Note: 	SD has the same function – updating, deletion, permission, storing and sharing which UD also has.
Example: 	The police officer can call an ambulance, then together with hospital manager can send SD to service providers for request user’s UD.

1.33 [bookmark: _Toc338418509]Online Shopping
This is about Section 2.16 of [1]. Jack is going to buy a jacket via online shopping. Jack is fat and short, and he doesn’t want to give his body size. But UD can fly away his reluctance. Jack gives his body size without any personal information. (Note: the body size itself is not personal information) The provided body size is used for searching suitable jackets for man who has the body size. CUD engine select the best jacket for Jack by using his preferences (UD). Service Provider sends Buy-ID to an assigned Bank and Delivery. Required UD is sent to Bank and Delivery respectively.
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Step 1. 	Jack is going to buy a jacket via online shopping
Step 2. 	Jack sends a UD including his body size to a Service Provider (SP 1). 
Step 3. 	SP1 recommends some jackets fitted to the user and CUD engine selects the most suitable jacket by considering Jack’s UD. 
Step 4. 	SP1 sends Buy-ID and amount of the payment to an assigned bank, and Jack pays the amount. 
Step 5. 	The Bank informs the payment to SP1. 
Step 5. 	SP1 sends Buy-ID and the jacket to an assigned delivery company. 
Step 6. 	Delivery requests Jack’s address to deliver the product to CUD engine.
Step 7. 	Delivery delivers the product to Jack.

· A user shall make information modules that were composed from his/her needs.
Note: 	That means user does not send their whole UD to service providers, but send a subset of UD (module) which they have chosen according to service purpose.
Example: 	Users can send selective information to buy some products if only products no. is necessary. Without sending unnecessary information such as social number, cellphone number and others, users can be served well.
· A user shall have a means to specify which subset of his UD can be communicated to which (classes of) service provider.
Note: 	Without user’s permission, service providers cannot share user information.
Example: 	The information which is necessary for home-shopping company is different that of banking company. Thus they cannot share user’s UD.
· UD information shall be encrypted before it is transmitted on the line.
Note: 	UD should be encrypted to guarantee safety of information in the case of information leakage.
Example: 	The UD which headed to banking company can contain sensitive information which could not be modified without permission, thus it should be encrypted before it sent.
· Between service providers, the SD shall be updated, deleted, requested, permitted, stored, and shared.
Note: 	SD has the same function – updating, deletion, permission, storing and sharing which UD also has.

1.34 [bookmark: _Toc338418510]Car as a user

On a highway, a car is following the direction given by its driver. 
While on the move, the car continuously receives information about the traffic-jams and the weather conditions; such information is provided by the highway administration and originates from trustful authorities. 
According to the actual technical parameters (fuel level, tire pressure, oil pressure, engine temperature), to its location on the highway and to the information it receives from services available in that area, the car suggests to the driver some actions to be taken:
· go to the closest car service station of that car brand in the area;
· feeding with fuel at the very next gas station because the second gas station is outside the autonomy range of the car or just because the fuel prices are lower at that station;
· make a lunch break at the next restaurant because it is the only one providing organic salads or just because the car is running for more than 3 hours.

When the car detects an unexpected driver action (a violent activation of the car break, an unexpected drop in speed, random track changes in the direction which may be derived from a heart attack) the car emits an emergency message which should be instantaneously received by all surrounding cars, in order for them to slow-down accordingly. This emergency message should also be forwarded to the trustful authorities that should decide on its authenticity (e.g. by investigating some cameras on the spot) and properly handle it (e.g. update their own messages about the highway status, or initiating emergency actions).

Assuming the driver agrees, in order to save gas and to reduce pollution, the car can continuously communicate with other cars in order to safely adjust the relative speed/distance among them.

· Priorities:
UD/SD/CD and CUD component may have different priorities. 
Note: 	That means that for particular users/context/service some part of the UD/CD/SD/CUD can be ignored in order to speed-up the processing of the other components and to reduce the updating latency. 
Example: 	If the car should stop at once, the description of the fuel status can be ignored.

1.35 [bookmark: _Toc338418511]Scalable Remote User Interface
This is about Section 2.18 of [1]. The scalable RUI service is to provide suitable RUI service to the user base on the information of the user. When the user connects to this service, the CUD engine which is located in that application collects the information necessary to provide suitable RUI to the user. This information can consist of UD, CD and SD. The UD can include a variety of user's device information such as a device type, display resolution, operating system, storage space and etc.; the user information such as age, gender, preferred language and etc. The CD can include the environmental information such as weather, intensity of illumination and etc. The SD can include the service policy of a service provider such as user’s level of subscription and etc. The CUD engine creates the CUD using collected UD, CD and SD, and sends it to the RUI service provider. The RUI service provider creates a suitable RUI document based on the CUD received from the CUD Engine, and sends to the application. The application presents adapted RUI to the user. 
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Figure 6. The message flow diagram of the scalable RUI service scenario


Step 1.	The user connects the RUI application through his/her client device.
Step 2.	The CUD engine in the RUI application collects the information (UD, CD, and SD) to provide suitable RUI to the user. 
Step 3.	The CUD engine creates an CUD using collected information (UD, CD, and SD) and sends it to the RUI service provider.
Step 4. 	The RUI service provider creates a suitable RUI instance document based on the CUD in real time, and sends it to the RUI application.
Step 5.	The user receives a suitable RUI document from the RUI application.
Step 6. 	The UD will be updated by the RUI application if it is necessary.
· The UD should be able to include user’s information.
Note: 	This means that the user’s information should be included in the UD to generate the suitable RUI for the user in the RUI server.
Example: 	The RUI Server generate the suitable RUI base on a variety of user's device information such as a device type, display resolution, operating system, storage space and etc.; the user information such as age, gender, preferred language and etc.
· The CD should be able to include user’s viewing environmental information.
Note: 	This means that user’s viewing environmental information should be included in the CD to generate the optimized RUI instance document at user’s viewing environment.
Example: 	The RUI instance document is modified based on weather information and intensity of illumination in real time.
· The SD should be able to include the service policy information defined by the service provider.
Note: 	This means that the service policy information of the service provider should be included in the SD to deliver the different RUI instance documents to various users.
Example: 	The RUI Server can deliver the different RUI instance documents according to the level of the subscribers.
· The CUD should be customized with the UD, CD and SD.
Note: 	This means that the CUD can be composed of parts of the UD, CD, and SD. 
Example: 	The CUD is composed of user information, weather information, and the level of the subscription to provide the suitable RUI service.
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Table 1 shows which requirements shall be complied for the use cases (U1 to U18) defined in the document (N13223nXXXXX).

Table 1. Compliance with the use cases
	
	R1
	R2 
	R3 
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R17
	R18

	U1
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U2
	O
	O
	O
	O
	O
	O
	O
	
	O
	
	O
	O
	O
	O
	O
	O
	O
	O

	U3
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U4
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U5
	O
	O
	O
	O
	O
	O
	O
	O
	O
	
	O
	
	O
	O
	O
	
	O
	

	U6
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U7
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U8
	O
	O
	O
	O
	O
	O
	O
	O
	O
	
	O
	O
	O
	O
	O
	O
	O
	O

	U9
	O
	O
	O
	O
	O
	O
	O
	
	O
	
	O
	O
	O
	O
	O
	O
	O
	O

	U10
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U11
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U12
	O
	O
	O
	O
	
	O
	
	O
	O
	
	
	
	
	
	
	
	
	

	U13
	O
	O
	O
	O
	O
	O
	O
	O
	O
	
	
	
	O
	O
	O
	
	
	O

	U14
	O
	O
	O
	O
	O
	O
	O
	O
	O
	
	O
	
	O
	O
	O
	
	O
	

	U15
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U16
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U17
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O

	U18
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O



[bookmark: _Toc338418513]Conclusions
From the analysis of the above use cases put in context of the architecture, the following considerations can be made. New management filters included in the architecture provide a solution to some concerns related to the privacy and security of user descriptions by inter-mediating all requests made by Applications and CUD engines based on policies imposed by owners of the data. Though the internal algorithms of these filters are not object of standardization, (part of) their interfaces may be considered for standardization.
It also becomes clear how the CUD engine component lies in the domain of the application, and as such its lifecycle is managed by the application’s stakeholders. On the other side, the UD manager – and its respective counterparts SD manager and CD manager – live in the domain of the owners of the different data, respectively the users, the service providers and the devices. 
This sets up the possibility to envisage a marketplace in which application providers optimize their CUD generation logics based on the standardized knowledge of the users, their usage devices and the characteristics of the services. At the same time, independent platforms for UD management may attract the attention of users for their capability of implementing advanced management policies to protect their data and/or use their data to improve their experience with services. 
Finally, service providers are encouraged to enrich and share the description of their content and operative capabilities with applications, in order to optimize users’ experience with their services and thus increasing the probability of users’ loyalty.
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[bookmark: _Toc338418516]Annex 1. 	Analysis of MPEG-M Elementary Services for MPEG User Description

1 Introduction 
This informative section provides an analysis of elementary services of MPEG-M Multimedia Service Platform Technology (MSPT) in the User Description point of view. In the UD group, the requirements are extracted from various use cases which involve different services. The success of the standardization effort for User Description may depend on how well the core and essential requirements are collected. It is difficult to have a complete set of use cases and to find all the necessary requirements for the use cases. On the other hand, MPEG-M elementary services may give insights to find the basic requirements for the important services related with the User Description. That is because use cases can be regarded as aggregation of elementary services which is called aggregated services in MPEG-M.

2 MPEG-M Elementary Services

In MPEG-M, Elementary Services are defined as operations on MPEG-related Entities: Content, Contract, Device, Event, Group, License, Service and User. These operations are defined to be the following: Authenticate, Authorize, Check With, Create, Deliver, Describe, Identify, Install, Interact With, Negotiate, Package, Post, Present, Process, Request, Revoke, Search, Store, Transact, Uninstall and Verify. Elementary Services can be combined in well- defined sequences to build Aggregated Services, both of them being called in general Multimedia Services.

According to ISO/IEC 23006-4 2nd edition (FDIS) an Elementary Service (e.g., Search Content) corresponds to an Operation (e.g., Search) that is performed for a kind of Entity (e.g., Content). 
An Elementary Service (ES) is a Service of atomic nature, which cannot be usefully divided into smaller parts and does not normatively mandate other Services to be executed during its workflow.

Table 1. Elementary Services classified by Operations and Entities
	
	Entity
	Content
	Contract
	Device
	Event
	License
	Service
	User

	Authenticate
	O
	O
	
	
	
	O
	
	O

	Authorize
	
	
	
	
	
	
	
	O

	Check With
	
	
	O
	
	
	O
	
	

	Create
	
	O
	O
	
	
	O
	
	

	Deliver
	
	O
	O
	
	
	
	
	

	Describe
	O
	O
	
	O
	
	
	O
	O

	Identify
	
	O
	O
	O
	
	
	
	

	Negotiate
	O
	
	O
	
	
	O
	
	

	Package
	
	O
	
	
	
	
	
	

	Present
	
	
	O
	
	
	
	
	

	Process
	
	O
	
	
	
	O
	
	

	Request
	
	O
	O
	O
	O
	O
	
	

	Revoke
	O
	
	O
	
	
	O
	
	

	Search
	O
	O
	O
	O
	
	O
	O
	O

	Store
	
	O
	O
	
	O
	O
	
	

	Transact
	O
	O
	
	
	
	O
	
	

	Verify
	
	
	O
	O
	
	O
	
	




3 Analysis of MPEG-M Elementary Services in User Description view
 
In this section, the properties of some of the defined elementary services are listed and we find UD related properties. In Table 2, UD related properties are checked and presented for each property of the elementary services.

Table 2. Analysis of Elementary services and properties with respect to UD

	Elementary Services
	Properties
	Consideration with respect to UD

	Authorize user
	Licence, Right, Resource
	UD may define which entity should be authorized according to user preferences

	Check With Contract
	Action
	UD may define which action should be checked in the contract according to user behavior (e.g. Action: public performance)

	Create Content
	Metadata, Tool
	User preference for the type of metadata and available tool types

	Describe Content
	Metadata
	The type of metadata among the user’s asset or availability

	Identify
	
	

	Negotiate Entity
	Negotiation model
	Negotiation model that the user prefers or that is available in the user’s assets.

	Present Contract
	Transform
	An XSLT transformation to be applied in the contract which may be defined in UD as a user preference.

	Process Content
· Translate language instance
	Translation style
Source language
Target language
	UD may define translation related user preference and user characteristics

	Request Content
	Metadata
Usage Environment
	The supported metadata in UD.
Description of device capabilities and user preferences. Sensory Device Capabilities The user preferences may also contain User Sensory Preferences.

	Search Entity
	Output description, Results (MPEG QF)
	The results can be filtered and presented in a preferred way according to the UD
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4 Introduction
This input contribution provides an overview about the user and context model as defined in the SocialSensor project [1] and documented as part of D5.1 [2].

5 User and Context Model
5.1 Introduction
The user and context model is divided into two parts, a context-independent model (GUP - General User Profile) and a set of context-dependent models (CUP - Contextual User Profile). The CUP is applied when the user is in a context that matches the context identifier of the profile. The context identifier defines the context of the profile. It can range from a spatial identifier (e.g., we learn how the user behaves in a specific location) through a social identifier (e.g., we learn the user preferences when she is with her family or when she is at work) and to an abstract context such as the user interests in a specific domain (e.g., we learn the user interests in movies). Figure 1 depicts the structure of those components in an UML-like syntax and also references the procedural parts of the user and context model, i.e., the profiling component (Profiler) and the recommendation component (Recommendation). Please note that typically these components are not within the scope of standardization but benefit from it.

[image: Screen Shot 2012-10-09 at 8]
[bookmark: _Ref211530159]Figure 1. User Context Model.

A feature represents a user’s preferences with respect to some aspect, or aspects of a context. It is characterized by a set of attributes with names, values and, optionally, weights as shown in Figure 2.

[image: Screen Shot 2012-10-10 at 11]
[bookmark: _Ref211531179]Figure 2. Features in the user context model.

In the following, the GUP and CUP are further detailed and discussed with respect to the use cases infotainment and casual/professional news.

5.2 General User Profile (GUP)
The GUP conveys static information or context-independent information about a user. This includes general information about a user like, e.g., age, gender, and browsing history. For example, MPEG-7 provides already tools supporting the GUP.

5.3 Contextual User Profile (CUP)
The contextual or domain-specific user profile is only valid for a certain domain or context. Therefore, it consists of domain or context-specific information about the user. The profile may include one or more contexts or domains with a unique identifier. The context or domain identifier is used to determine the type of the context and its attributes/features. In the following the contextual user profiles will be elaborated using the SocialSensor use cases.

5.3.1 Infotainment Use Case
The infotainment use case of SocialSensor deals with a mobile user on a festival area who is interested in current activities concerning, e.g., film screenings, activities of friends around the premises, social media comments, and other useful information.

Contextual Profiles:
· Context A
· Context Identifier: (Personal context: books)
· Features: (Genre, thriller, 0.4), (Genre, horror, 0.7), . . . 
· Context B: 
· Context Identifier: (Personal context: films) 
· Features: (Actor, HarrisonFord, 0.9), (Actor, BruceWillis, 0.5), (Genre, horror, 0.7) 

5.3.2 Casual Newsreader and Professional News Cases
The news case is divided into a professional news case and a casual newsreader case. Currently, the casual newsreader case is defined as a subset of the professional news case. The final interface will therefore be simpler, but the concepts are shared between them. The user profile (which is context-independent) is likely to be different. The emphasis for the professional case is to help journalists research and write stories; the emphasis for the casual case is to help readers find and read about stories.

Context profile:
· Context 1: News article about “Super Tuesday” and the nomination of Mitt Romney as Republican presidential candidate 
· Context identifier (User-selected) 
· Features: (Location, USA), (Time, Tuesday 6th March 2012), (Task, 2000- word general news article), (Deadline, 6am GMT 7/3/2012), (Keywords, Super Tuesday nomination Mitt Romney Republican candidate) 
· Context 2: Background article about the 2012 US Presidential Elections 
· Context identifier (User-selected) 
· Features: (Location, USA), (Time, 2012), (Task, 5000-word contextual - background article), (Social, prioritize UGC), (Deadline, 12/3/2012), (Key- words, US Presidential Elections) 
· Context 3: Press conference with Mitt Romney adviser 
· Context identifier (Location: Washington DC, USA; Time: 10am Wednesday 7th March 2012) 
· Features: (Task, 2500-word interview article), (Deadline, 7/3/2012), (Key- words, Mitt Romney adviser) 

6 Conclusions
The contribution of this input document is a follows:
· It confirms the basic model adopted as part of the MPEG-UD System architecture.
· It suggests differentiating between a general user profile (context-independent) and contextual user profile (context/domain-specific).
· It suggests representing features of a user profile as a set of attributes with names, values and, optionally, weights.
It is recommended taking these inclusions into account for the MPEG-UD standardization efforts.
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