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Executive Summary 
This deliverable, entitled "Profiles and annotation population", provides a detailed description 
of the mechanisms, which were developed in WP5, for implementing the user profiling. 
A user profile is a collection of personal data assigned to a specific user or identity. In the 
context of VICTORY, user profiles are used both to enhance query performance and to 
personalize query results. In other words, user profile information are used to improve the 
"Quality of the Experience" (QoE) acting as an effective and highly flexible tool to search and 
retrieve Multipedia objects, thus providing a more efficient information access.  
 
User preferences and the search context are considered through the notion of ontological user 
profile which, dynamically updatable over the time, reflects user interests. The user profile 
contains information encapsulated in an XML format, whose syntax and structure are defined 
by an ontology that may be variable through time. This means that also the graphics user 
interface (GUI) that allows the user to visualize and edit his/her profile has not to be static, 
but dynamically adaptive according to the ontology changes. 
 
It has been chosen to store user profile information locally on client device file systems. This 
choice forces the user to keep different user profiles for each device he/she uses to connect to 
VICTORY; moreover, the user has to manually manage the synchronization among different 
versions of profiles stored on different devices. On the other hand, this choice avoids each 
privacy/security issue involved in keeping user profile data in a central remote server. 
 
First of all, the VICTORY ontology, used to generate the user profile, is presented. User profile 
interface features have been then analysed, in order to define requirements of desktop and 
mobile edge-peer GUIs; relationships between the XML scheme and the ontology are then 
described. Finally, graphics elements for desktop and mobile edge-peer interfaces are described 
in detail, as well as the procedures to dynamically compose them in order to build the GUIs. 
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1. Introduction  
In almost all distributed applications, people who connect to the system are identified through 
a user profile, which contains personal information and some additional attributes that allow a 
deeper knowledge related to the user’s interests or habits. This feature is present also in the 
VICTORY project. In this case, the user profile information is stored in a file that resides on 
the client device file system whose content can be both "published" each time the user shares 
a new 3D model as an attachment of contextual data related to this action and used to improve 
the search phase of a Multipedia object. 

User preferences and the search context are considered through the notion of ontological user 
profile which, dynamically updatable over the time, reflects user interests. The user profile 
contains information encapsulated in an XML format, whose syntax and structure are defined 
by an ontology that may be variable through time. This means that also the interface that 
allows the user to visualize and edit his/her profile has not to be static, but  dynamically 
adaptive according to the ontology changes, both on desktop and mobile edge-peers. 
 
Since the user profile schema is part of the VICTORY ontology, the profile data can be 
utilised during sharing and searching for Multipedia objects. In other words, usual user 
interests can be used both to improve the query and personalise search results. The user 
profile management implements the required mechanisms in a generic fashion, i.e. later 
adaptation and further developments of the user profile schema on the ontology side do not 
require changes on the client side. 
 
In the following Sections features of the user profile management interface will be described 
as well as the mechanism that allows to build the GUI in a dynamic way. 

1.1. Deliverable Structure 
 
The deliverable is organized as follows: 
 

• Chapter 2 reviews the state of the art related to user profiling and analyses solutions 
that use ontologies for user profiling   

 
• Interface features are described in Chapter 3. 

 
• Chapter 4 presents the interface for desktop edge-peers. 

 
• Chapter 5 presents the interface for mobile edge-peers. 

 
• Finally, in Chapter 6, conclusions are drawn for this deliverable. 
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2. User profile 
In recent years, as a consequence of the emergence of search metadata-engines, the 
information acquisition process has provided several kinds of tools to collect information 
from the Internet. However, the quality of the collected information is still a problem. In the 
Internet, for instance, millions of users access search engines every day and they have 
different profiles and access different types of URLs. Based on this, it has emerged the idea of 
developing systems that are not only responsible for searching information, but also finding 
"good quality" (i.e. relevant) information to the users.  
 
The need for more effective information retrieval has led to the creation of the notions of the 
semantic web and personalized information management, areas of study that take advantage 
of the semantic context of the presented information to facilitate storage and retrieval of the 
information iteself. The notion of user profiling has been introduced in order to record the 
user context and personalize applications so as to be tailored to the user needs. 
 
In this sense, a user would not spend hours accessing unimportant URLs and could extract 
URLs which are interesting in relation to its preferences. In the literature, several web-based 
search information systems have been proposed, using some type of filter techniques, such as 
in [1] and [2]. However, to improve the quality of these systems, it is expected that the 
required information has not been only retrieved, but it also has to fulfil the personal needs of 
a user, through a user profile [3]. 
 
Some systems involving user profile to collect information from the Internet can be found in 
[4] and [5]. Most of the existing systems search for all possible pages in order to detect 
“relevant” pages for the users. However, even the use of filter techniques may become 
impractical when a huge amount of pages has to be elaborated.  
 
Moreover, the content and media format nowadays applications can produce is becoming 
more diverse (e.g., text, image, audio, and video). The variety of users and platforms can take 
advantage of user profiling as a method of personalizing functionalities and interfaces of 
many software systems.  
 
In general, a user profile should take into account the following factors: 1) device, media, and 
application specifics; 2) explicit user preferences and implicit user models; 3) an ease-to-use 
but secure mechanism for storing and accessing profile data.  
Moreover, a set of  "fundamental functions" of a user profiling system can be identified [6]:  
 

• user profile creation for a new user; 
• user profile deletion for a profile which is no longer needed;  
• information updating/writing to a user profile;  
• information reading from a user profile;  
• information removing from a user profile.  

 
Multi-agent based systems are often used to support flexible/adjustable user profiling 
mechanisms [2][6][7][8][9]. Moreover, with their special ability to operate disconnected and 
autonomously, mobile agents are good candidates to operate in wireless access networks; a 
mobile user can dispatch mobile agents to the fixed network where they operate 
autonomously in the user’s behalf [10].  
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User profile management has been a task also investigated by the W3C. A proposal called 
Open Profiling Specification (OPS) [11] has been made to the Privacy Preferences Project 
(P3P) [12] and it is supported by a number of companies such as IBM. OPS proposes a 
standard for sharing and exchanging personal information with Web services.  Web services 
that support OPS/P3P are able to share user profiles so that people do not need to provide the 
repeated information to each service.  Microsoft .NET Passport [13] and the Liberty Alliance 
Project [14] have provided similar services.  Two other contributions are W3C’s Composite 
Capability/Preference Profiles (CC/PP) [15] and 3GPP’s Generic User Profile (GUP) [16] 
which both provide a basic user profile framework for sharing user information across 
different devices and networks. 
 
2.1. Ontological User Profile 
 
2.1.1. Ontology Definition 

As defined in [26], an ontology is a formal explicit description of a domain, consisting of 
classes, which are the concepts found in the domain (also called entities). Each class may 
have one or more parent classes, formulating thus a specialization/generalization hierarchy. A 
class has properties or slots (also called roles or attributes) describing various features of the 
modeled class, and restrictions on the slots (also referred to as facets or role descriptions). 
Each slot, in turn, has a type and could have a restricted number of allowed values, which 
may be of simple types (strings, numbers, booleans or enumerations) or instances of other 
classes. Classes may have instances, which correspond to individual objects in the domain of 
discourse; each instance has a concrete value for each slot of the class it belongs to. An 
ontology together with a set of individual instances of classes constitutes a knowledge base. 
 
2.1.2. Related work  

Ontologies have been proven an effective means for modeling digital collections and user 
contexts. They can be a very useful tool, because they may present an overview of the domain 
related to a specific area of interest, thus ontologies and can be used for browsing and query 
refinement. Ontologies model concepts and relationships in a high level of abstraction, 
providing rich semantics for humans to work with and the required formalism for computers 
to perform mechanical processing and reasoning. Ontologies play a key role also in 
VICTORY, thus they are strictly related to the user profile definition as described in next 
Sections. 
 
Using an ontology to model the user profile has already been proposed in various applications 
like web search [17], [18], and personal information management [19]. However, ontologies 
modeling user profiles are application-specific, with each one having been created specifically 
for a particular domain.  
 
Ontologies in the form of hierarchies of user interests have been proposed in [17]. Gauch at 
al. [20] also proposed a system that adapts information navigation based on a user profile 
structured as a weighted concept hierarchy. The user may create his/her own concept 
hierarchy and use it for browsing web sites. A user model can also be built using an ontology 
schema. Razmerita et al. [21] presented a generic ontology-based user modelling architecture 
applied in the context of a Knowledge Management System. 
 
In the field of ontology design, efforts have been made by several research groups to facilitate 
the ontology engineering process, employing both manual and semi-automatic methods. 
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Semi-automatic methods focus on the acquisition of ontologies from domain texts. A 
framework is proposed with this objective in [22]; it incorporates several information 
extraction and learning approaches, in order to face the discovery of relevant classes, their 
organization in a taxonomy and the non-taxonomic relationships between classes. 
Comprehensive surveys of existing methodologies can be found in [23] and [24].  
 
Throughout the ontology creation process, the designers may take into account a set of 
ontology design criteria, such as clarity, coherence, and extensibility [25]. Tazari et al. [27] 
suggest the following concepts as important for user profiling: user identity, characteristics, 
capabilities, universal preferences, state of the user, application-specific preferences. Other 
concepts like current activity, current terminal, location, motion state, and orientation are also 
mentioned. They also propose groups of parameters concerning personal information (name, 
birthday, address, bank account, and credit card), general characteristics (physical factors: 
weight and height, physical disabilities and abilities: reading, speaking and writing), 
education, occupation, interaction-related information, expertise, and user state.  
 
Interests ([17], [20], [28], [29]) and preferences [30], [29] are considered of particular 
importance for most applications that incorporate profiles. Interests are in some cases 
organized in hierarchies of concepts [17], [20]. Abilities, both physical and mental also can be 
relevant [31]. For example, the ability of a user to mentally rotate two or three dimensional 
objects can affect the interpretation of a picture [32]. The gender factor also has been proven 
to affect the performance of different users while interacting with the same system [33]. User 
expertise, either computer-related or related to another domain is a concept necessary for 
many profiling applications [29]. 
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3. Profile management interface 
A user profile management interface has to perform mainly two tasks: 

 
• visualizing the user profile; 
• allowing the user to modify and save the changes made to the profile. 

 
These features must be obviously available for both desktop and mobile edge-peers,  this 
means that two interfaces have to be developed; in particular, two different programming 
languages have been used: Java for desktop edge-peers and C# .Net compact framework for 
mobile edge-peers. The two interfaces are very similar, both in appearance and functionalities. 
The differences that exist between them will be illustrated afterwards. 
As mentioned above, the interface has to be dynamically built on the base of an ontology, 
then GUI fields are populated retrieving data from the user profile: this is made by parsing the 
content of two files received from the super-peer the edge-peer is connected to: 

 
• “profile.xml”: this file contains the user profile information in an XML format. A 

sample user profile is: 
 

<Agg class="Agg_Profile.V1"> 
  <AV n="Att_UserName" v="my_username" />  
  <AV n="Att_FirstName" v="my_firstname" />  
  <AV n="Att_LastName" v="my_lastname" />  
  <AV n="Att_DateOfBirth" v="1900-01-01" />  
  <AV n="Att_Age" v="" />  
  <AV n="Att_Device" v="mobile" />  
  <AV n="Att_Intentions" v="buy" />  
  <AV n="Att_SuperPeers" v="1.2.3.4" />  

 </Agg> 

 
 

• “victory.omml”: contains the full VICTORY ontology; only one part of which 
describes the syntax and the structure of the user profile. A sample definition of the 
user profile schema is: 

 
<ClassHistory name="Agg_Profile"> 

   <Aggregate id="Agg_Profile.V1" super="Aggregate.V1" editable="false"> 
      <Attribute name="Att_UserName" type="Text.V1"/> 
      <Attribute name="Att_FirstName" type="Text.V1"/> 
      <Attribute name="Att_LastName" type="Text.V1"/> 
      <Attribute name="Att_DateOfBirth" type="Date.V1"/> 
      <Attribute name="Att_Age" type="Int_Age.V1"/> 
      <Attribute name="Att_Device" type="Txt_DeviceType.V1"/> 
      <Attribute name="Att_Intentions" type="Txt_UserIntention.V1"/> 
      <Attribute name="Att_SuperPeers" type="Text.V1"/> 
    </Aggregate> 
   </ClassHistory> 
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Moreover the ontology file may contain the definition of specific attribute types, for example, 
in this case, the attribute "Att_Intentions" belongs to the type "Txt_UserIntention.V1", whose 
definition is: 

 
<ClassHistory name="Txt_UserIntention"> 
    <Atomic id="Txt_UserIntention.V1" super="Text.V1" editable="false"> 
      <ValueEnumeration> 
        <V v="inform"/> 
        <V v="design"/> 
        <V v="buy"/> 
      </ValueEnumeration> 
    </Atomic> 
  </ClassHistory> 

 
In the example above, the definition of an enumeration value class is represented, this means 
that the attribute can assume only values belonging to a restricted pool. One of the simplest 
ways to allow the user to choose among these values is to use a “ComboBox” control, 
populating it with items corresponding to each member of the pool. Considering that the 
ontology may be modified through time, these items cannot be "hard-coded"; on the other 
hand, the “ComboBox” has to be populated, in a dynamic way, at runtime. The time-
invariance is not guaranteed for attributes too, thus there may be more or less attributes to 
visualize; also the attribute type may vary. Said that, it is really important to have an adaptive 
dynamically runtime-built interface. 
 
Both for desktop and mobile edge-peers, the interface consists of a central area whose aim is 
to visualize the profile information, and two buttons, on the bottom, that allow the user to save 
or reject changes. An accurate description of both interface types follows. 
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4. Desktop edge-peer user profile management interface 

 

 
Figure 1: Desktop edge-peer user profile management interface 

The edge peer user interface is a Java-platform based application. For each attribute in the 
profile schema, it shows the name using a Jlabel and the related values with a JtextField or a 
ComboBox, depending on the type of attribute: in fact, as mentioned above, one of the best 
ways to show and make editable an attribute belonging to an enumeration class is to populate 
a ComboBox, while for attributes belonging to superclasses like Text or Integer, a good way is 
to insert them into an editable TextField. 
 
The procedure used to dynamically populate the interface is the following:  
 

• When the application starts, two arrays are created, one of Jlabel objects, the other of 
Component ones. The attribute names are all inserted in the first array, after creating 
the related Jlabels, while the second one will be populated by JtextFields or 
JComboBoxes, which both are subclasses of ”Component”, depending on the type of 
the attribute. The application also searches for the “victory.omml” file describing the 
ontology definition related to user profile. 

• For each attribute found in the “profile.xml” file, the application: 
o Sets the ith label in the label array to display the attribute name. 
o Parses the “victory.omml” file to retrieve the attribute type 
o If the attribute belongs to a superclass like Text or Integer, a JtextField is 

created, its content is set to the attribute value and then it is added to the 
Components array. 

o Otherwise, if the attribute type is specifically defined, which usually means it 
is enumerative, its definition is searched and the allowed values are used to 
populate a JComboBox, which will then be the ith Components array element. 
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o If the attribute belongs to a class that defines a minimum and a maximum 
value, as may happen for example for the Int_Age attribute, a JComboBox is 
created and populated with all values belonging to the allowed interval. As 
before, the JComboBox is then inserted at the ith position of Components array. 

o The new Jlabel and Component are inserted into the visualization layout 
 
Then, the application allows the user to edit his/her profile and decide whether to save or 
discard changes, using the two buttons placed at the bottom of the window. 
 

 
Figure 2: The combobox dynamically created following the definition given as example in Section 2 

 

5. Mobile edge-peer user profile management interface 
 

 
Figure 3: Mobile peer user profile management interface 

The mobile edge-peer user profile interface is quite similar to the desktop edge-peer one. The 
main differences are in the use of C#.NET compact framework instead of Java. This implies 
that the data visualization can be easily managed using a DataGrid control, which is shown in 
the main form of the program (see Figure 3). The grid contains two columns: 

 
• the first one, which is uneditable, contains the attribute names 
• the second one, the content of whose cells, on the contrary, can be edited, retains the 

attribute values. 
 

When the application starts, the DataGrid is filled with the attributes found into the 
“profile.xml” user profile schema. During this operation, the application also creates a support 
array which associates to each DataGrid row the type of attribute value it contains, searching 
the “victory.omml” ontology to retrieve this information. After this, the application listens for 
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user events, in particular for clicks on any of the cells belonging to the second column. When 
a click is caught, the application dynamically builds a form that allows the user to edit the 
data contained into the cell. This implies the choice of an editing form layout and its 
inizialization. A complete list of available layouts and required initialisations follows: 
 
 
 
 

• Text-type attributes: the application creates and shows a form 
containing a TextField control initialised to the current value 
of the clicked cell.  

 
 
 
 
 

 
 
• Specific (enumerative) attributes: the application creates and 

shows a form containing a ComboBox which is populated, in a 
similar way as it happens in the desktop edge-peer interface, 
parsing the data type definition contained in the ontology file 
and retrieving the enumerative choice pool. 

 
 
 
 
 
 
• Also integer-type attributes belonging to a specific range are 

made editable using form containing a ComboBox, which in 
this case contains all the range of values, extremes included, 
declared in the ontology definition. The control is initialised to 
the current cell value. 
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• Date attributes: the application creates and shows a form 
containing a DateTimePicker, which is a specific control that 
allows the user to easily manage date variables. Also in this 
case, the value of the control displayed is set equal to the 
clicked cell one. 

 

 

 

6. Conclusions 
 

The procedures used to dynamically build the interfaces for desktop and mobile edge-peers 
are able to take into account changes both in the user profile schema and in the ontology used 
to describe the syntax and the structure of the user profile itself.  
 
Although the two interfaces are designed for, in general, extremely different classes of 
devices, the user may not feel strong differences while using them, because the way in which 
data can be edited is very similar. 
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