
INFORMATION SOCIETY TECHNOLOGIES (IST) 
PROGRAMME 

 
 

 

VICTORY  
IST-6-044985-STREP 

 

Personalized UI  
 

Deliverable No.  D5.1 

Workpackage No. WP5 Workpackage Title Search engine components 

Task No. T5.1 Task Title Personalization and adaptation to user 
interests 

Authors  V. Karyotis, T. Kastrinogiannis,  

C. Malavazos (HYPERTECH),  

E. Mavridou (CERTH/ITI) 

Status (F: final; D: draft; RD: revised draft):  D 

File Name:  VICTORY-ITI-D-WP5-V10-D5.1-Personalized UI.doc 

Project start date and duration 01 January 2007, 30 Months 

 
 
 



VICTORY Deliverable 5.1                    Contract N. 044985  

 

October 2008            HYPERTECH 
 

2 

Table of contents 
 

Table of contents........................................................................................................................................................... 2 
List of Figures ............................................................................................................................................................... 3 
Abbreviations/ Terms List............................................................................................................................................. 5 
Executive Summary ...................................................................................................................................................... 6 

1. Introduction......................................................................................................................................................7 

1.1. DELIVERABLE OBJECTIVE..................................................................................................................... 7 
1.2. DELIVERABLE STRUCTURE................................................................................................................... 7 

2. Iterative design.................................................................................................................................................8 

3. Task- oriented design of first forms ...............................................................................................................10 

3.1. PERFORMING A SEARCH...................................................................................................................... 10 
3.2. V IEW SEARCH RESULTS...................................................................................................................... 11 
3.3. SHARING A MPO ................................................................................................................................ 12 
3.4. DOWNLOADING A MPO...................................................................................................................... 14 
3.5. V IEWING SHARED MPOS.................................................................................................................... 14 
3.6. V IEWING FAVORITE MPOS................................................................................................................. 16 
3.7. V IEWING SEARCH HISTORY................................................................................................................ 16 

4. Design with respect to different devices ........................................................................................................18 

4.1. DESKTOP PROTOTYPE......................................................................................................................... 18 
4.1.1. Screen layout of the Prototype ...................................................................................................... 18 
4.1.2. Prototype screens .......................................................................................................................... 20 

4.1.2.1 Search.............................................................................................................................................................. 20 
4.1.2.2 Search Results ................................................................................................................................................. 26 
4.1.2.3 Sharing ............................................................................................................................................................ 28 
4.1.2.4 Downloads ...................................................................................................................................................... 30 
4.1.2.5 Shared MPOs .................................................................................................................................................. 31 
4.1.2.6 Favorite MPOs ................................................................................................................................................ 34 
4.1.2.7 Search History................................................................................................................................................. 35 

4.2. MOBILE PROTOTYPE........................................................................................................................... 36 
4.2.1. Screen Layout................................................................................................................................ 36 
4.2.2. Prototype screens .......................................................................................................................... 37 

4.2.2.1 Search.............................................................................................................................................................. 37 
3.2.2.2 Search Results ................................................................................................................................................. 42 
3.2.2.4 Download........................................................................................................................................................ 45 

5. Design with respect to user preferences.........................................................................................................47 

5.1. USER COMMUNITIES ........................................................................................................................... 47 
5.2. PERSONAL THEMES............................................................................................................................. 50 
5.3. USER BEHAVIOUR............................................................................................................................... 51 

5.3.1. Data mining method...................................................................................................................... 51 
5.4. INTERFACE MEDIATOR ....................................................................................................................... 55 

6. Conclusions....................................................................................................................................................57 

7. References......................................................................................................................................................58 

 
 
 
 



VICTORY Deliverable 5.1                    Contract N. 044985  

 

October 2008            HYPERTECH 
 

3 

 
List of Figures 
 
Figure 1: Iterative design of GUI ............................................................................................................................ 9 
Figure 2: Search form ........................................................................................................................................... 10 
Figure 3: Search Result ......................................................................................................................................... 12 
Figure 4: Share form ............................................................................................................................................. 13 
Figure 5: Download form...................................................................................................................................... 14 
Figure 6: Shared form ........................................................................................................................................... 15 
Figure 7: Favorites form ....................................................................................................................................... 16 
Figure 8: Search History form............................................................................................................................... 17 
Figure 9: Screen layout of Desktop Prototype (DP).............................................................................................. 19 
Figure 10: Search (DP) ......................................................................................................................................... 21 
Figure 11: Selection of file type as search query (DP).......................................................................................... 21 
Figure 12: Search by 3D  model (DP)................................................................................................................... 22 
Figure 13: Search by image (DP)..........................................................................................................................23 
Figure 14: Drawing over an image (DP)............................................................................................................... 24 
Figure 15: Search by sketch (DP) .........................................................................................................................25 
Figure 16: Search by text (DP).............................................................................................................................. 26 
Figure 17: Search Results (DP)............................................................................................................................. 27 
Figure 18: Viewing separately a result (DP) ......................................................................................................... 28 
Figure 19: Share (DP) ........................................................................................................................................... 29 
Figure 20: Share (DP) ........................................................................................................................................... 30 
Figure 21: Downloads (DP) .................................................................................................................................. 31 
Figure 22: Shared  MPOs(DP) ..............................................................................................................................32 
Figure 23: View details (DP) ................................................................................................................................ 33 
Figure 24: Visualize (DP) ..................................................................................................................................... 33 
Figure 25: MultiPedia Info (DP) ........................................................................................................................... 34 
Figure 26: Favorite MPOs (DP)............................................................................................................................35 
Figure 27: Search history (DP) ............................................................................................................................. 36 
Figure 28: Screen Layout of Mobile Prototype (MP) ........................................................................................... 37 
Figure 29: Search form (MP) ................................................................................................................................ 38 
Figure 30: Search by sketch (MP).........................................................................................................................39 
Figure 31: Search by 3D model (MP) ................................................................................................................... 40 
Figure 32: Search by image (MP) ......................................................................................................................... 41 
Figure 33: Search by text (MP)............................................................................................................................. 42 
Figure 34: Search results (MP) ............................................................................................................................. 43 
Figure 35: View Result (MP)................................................................................................................................ 44 
Figure 36: View result-owner info (MP)............................................................................................................... 45 
Figure 37: Download (MP) ................................................................................................................................... 46 
Figure 38: Automotive interface style for desktop peers ...................................................................................... 48 
Figure 39 : Automotive interface style for mobile peers....................................................................................... 48 
Figure 40: Gamers interface style for desktop peers............................................................................................. 49 
Figure 41: Gamers interface style for mobile peers .............................................................................................. 49 
Figure 42: Theme 1. .............................................................................................................................................. 50 
Figure 43: Theme 2. .............................................................................................................................................. 51 
Figure 44: Search History table............................................................................................................................. 52 
Figure 45: Data mining process ............................................................................................................................ 52 
Figure 46: Example of user interface for an individual user ................................................................................. 55 
Figure 47: Interface Mediator ............................................................................................................................... 56 



VICTORY Deliverable 5.1                    Contract N. 044985  

 

October 2008            HYPERTECH 
 

4 

 
List of Tables 
 
Table 1: Attributes for search history data ............................................................................................................ 53 
Table 2: Search history data set ............................................................................................................................ 53 
 
 
 



VICTORY Deliverable 5.1                    Contract N. 044985  

 

October 2008            HYPERTECH 
 

5 

Abbreviations/ Terms List 
 
2D Two-Dimensional 
3D Three-Dimensional 
PC Personal Computer 
GUI Graphical User Interface 
HMI Human Machine Interaction 
DP Desktop Prototype 
MP Mobile Prototype 
UI  User Interface 
MPO MultiPedia Object 
IDU Identity Management Unit 
EP Edge peer 

 

 

 



VICTORY Deliverable 5.1                    Contract N. 044985  

 

October 2008            HYPERTECH 
 

6 

Executive Summary 

This deliverable presents the personalized graphical user interface (GUI) of the VICTORY 
framework. The GUI was developed by iteratively refining it over several versions. Each 
iteration provided insights in user needs and led to improvements. In the first phase, interface 
objects were designed in a task-oriented manner based on specific user requirements. Since 
VICTORY will support both desktop and mobile devices, the interface capabilities and 
constraints of different types of peer devices were examined during the second phase. This 
phase resulted in the development of a Desktop and a Mobile Prototype. In the third phase of 
the GUI development, user parameters were taken into account and a more personalized UI 
was designed. The VICTORY UI adapts to user’s preferences and parameters and allows for 
more pleasant personal experiences. The user parameters considered important were the user 
community to which the user connects to, the personal theme that s/he selects and finally the 
user behavior when navigating within the application. Different interface presentations are 
presented in respect of the user parameters. The Interface Mediator mechanism is responsible 
for the adaptation of the GUI and the selection of the appropriate interface presentation, 
which is based on the user preferences.  
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1. Introduction  
The main objective of VICTORY is the development of a novel search and retrieval 
framework for MultiPedia objects, which allows easy integration of different search 
methodologies. As MultiPedia object (MPO) we consider a 3D object along with its 
accompanied information (2D views, text, audio, video) . The final goal is to provide the user 
an efficient tool to search, retrieve, and manipulate MultiPedia content [15]. 

Due to the fact that VICTORY has to support a large community of users, which will be 
connected to the framework by different types of devices, an efficient UI design was 
considered important. The UI design should take into account the interface constraints posed 
by different types of peer devices as well as specific user parameters. A personalized UI helps 
users to focus on their tasks of interest and allows for more pleasant personal experiences. 

 

1.1.  Deliverable Objective 

The objective of this deliverable is to present the personalized user interface of the VICTORY 
framework. The initial aim was to develop the main interface presentation structure consisting 
of abstract interface objects, based on specific user requirements. The types of devices that the 
application will support were identified and different interface structures designed, taking into 
account the constraints posed by each type of peer device. Additionally, the parameters and 
constraints posed by individual users were examined. Finally, the methodology for modeling 
user intentions and the role of the mapping mechanism of user parameters to different 
interface presentations are presented. 

    

1.2. Deliverable Structure 

The deliverable is organized as follows. Section 2 presents the method used for the UI 
development. Section 3 presents the first phase of the development which resulted in the 
design of first forms based on the results of user requirements’ phase (task-oriented design). 
Section 4 refers to the second phase where the constraints posed by the different types of 
devices were examined. This phase resulted in a Desktop and a Mobile Prototype that are also 
presented in this section. Section 5 examines the user parameters and preferences that were 
considered important in the design of a more personalized UI and presents the mechanism 
which performs the adaptation of the UI based on user preferences. Finally, in Section 6 the 
conclusions are drawn. 
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2. Iterative design  
The VICTORY user interface was developed following an iterative design methodology. It 
has long been recognized [17, 18] that user interfaces should be designed iteratively in almost 
all cases because it is virtually impossible to design a user interface that has no usability 
problems from the start. Moreover, according to [16] even the best usability experts cannot 
design perfect user interfaces in a single attempt, so a usability engineering lifecycle should 
be built around the concept of iteration. 

Iterative development of user interfaces involves steady refinement of the design based on 
evaluation. In other words, iterative design refers to a method for developing user interfaces 
by refining them iteratively over several versions [1]. In each iteration, the resulted version is 
subjected to user testing and evaluation designed in such a way so as to uncover problems and 
to provide insights in user needs. 

The user requirements phase (WP1) [2] revealed the main functionalities that the application 
should have. Based on these results, the first UI forms for fulfilling the main tasks were 
designed. General guidelines for Human Machine Interaction (HMI)-design were also taken 
into account during this process [3] [4]. According to [5], the conveyed information should be 
simple and natural and dialogues shall not contain irrelevant information. Any dialogue 
should be expressed clearly in words, phrases and concepts familiar to the user. The user’s 
memory load should be minimized when going through a user interface dialogue. The use of 
pictorial representations can improve and quicken the comprehension, but only if the symbols 
and icons used are familiar to the user. Moreover, color coding should be used sparsely [6]. 
Interface objects were designed as “first-contact-user interfaces” providing GUI elements for 
fulfilling the main tasks. First-contact-user interfaces have relatively detailed step-by-step 
explanation. They offer all necessary information to the user and are easy to use from 
inexperienced users.  

The resulted version of the first phase was evaluated by potential users [2] and this provided 
insights for improvements. The evaluation was performed in order to improve the interface as 
part of the iterative design process. This type of evaluation is called formative evaluation [5]. 
The main goal of formative evaluation was thus to learn which detailed aspects of the 
interface are good and bad, and how the design can be improved. User testing with real users 
has been considered to be the most fundamental usability method and is in some sense 
irreplaceable since it provides direct information about how people interact with concrete 
interface being tested and what their exact problems are [5].   
Each user was asked to perform the main tasks that the system is designed to support and the 
difficulties that encountered were noted. Additionally, users were asked to think out loud 
while they were interacting with the interface to help the observers understand how they were 
thinking about their problems and how the interface could be improved. Thinking aloud 
(THA) [19] is considered to be the single most valuable usability engineering method as it 
involves having an end user continuously thinking out loud while using the system [20]. By 
verbalizing their thoughts, the test users enabled us to understand how they view the system, 
which makes it easier to identify the end users’ major misconceptions. 

While testing the first version of GUI, the users encountered difficulties in understanding the 
use of some GUI elements as the information provided was not sufficient. Moreover, in some 
cases it was noted that the interface structure did not enable user intentions. The above 
provided insights for improvements in the second phase of the interface development. The 
interface structure was reorganized based on user remarks and the conveyed information was 
expressed in concepts more familiar to user. As VICTORY has to support both desktop and 
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mobile peers, the interface constraints posed by different peer devices were also taken into 
account. This phase resulted to a Desktop prototype (DP) designed for desktop peers and a 
Mobile prototype (MP) designed for mobile peers. 

The Desktop and Mobile Prototypes were subjected to user testing. The problems they 
encountered and their remarks were noted for the further improvement of the interface. The 
user tests in this phase revealed the need for a more personalized interface presentation. As 
VICTORY has to support a large community of users with different knowledge background, 
the interface presentation should help users to focus on their tasks of interest. Moreover, a 
personalized user interface would allow for more pleasant personal experiences. Following 
the above, a third phase of GUI development took place during which user parameters were 
taken into consideration in order to design a more personalized UI which adapts to user’s 
preferences and parameters.  

Figure 1 illustrates the iterative design method that was explained above. In what follows, 
each phase of development and the resulted versions are presented in detail. 

 

 

 

 
Figure 1: Iterative design of GUI 
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3. Task- oriented design of first forms 
 Based on the results of the user requirements phase (WP1) [2] the initial forms were 
designed, providing elements for performing the main tasks of the application. The 
corresponding screen for each task is presented in the sequel. 

 

3.1. Performing a search 

The main task that the user can perform is searching for MultiPedia Objects (MPOs). The user 
is able to search for MPOs in different ways: by text, 2D images, 3D geometries, and/or 
combinations of the above.  In order to achieve the latter, the EP interface has to provide the 
appropriate interface elements for the user’s input.  

In the first phase of the GUI’s development, a search form was designed that provided the 
appropriate fields and elements for performing a search using a 3D model. (Figure 2) 

 

 

Figure 2: Search form  

 

A MultiPedia search can be initiated through this interface. Appropriate fields and elements 
are provided for the user input. The user inserts the information needed for the search and 
presses the ‘Search’ button.  In particular, the GUI elements used are the following: 
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�  A “Browse” button which enables a file chooser through which the user can select a 
3D object file. The selected file will be used as input for the search. When a user 
selects a file, its path is automatically placed in the text field next to the “Browse” 
button.  

�  A text field which can be used for typing a keyword for the query. The user must fill 
in at least one of these two elements (keyword or 3D-object input) prior to performing 
a search.  

�  A tree-level structure of the categories which represents a taxonomy. The possible 
categories for a MultiPedia object are community specific. During the VICTORY 
client application initialization, the client receives the taxonomies of the registered 
communities. The user can select the categories that the MPO should belong to.  In 
order for the user to add a category to the “Attribute List” and use it as input for the 
search, s/he should select the desired attribute and then press the “Add Attribute” 
button. If the selected attribute has parent nodes, these are also passed to the attribute 
list. For removing an attribute value from the list, the user has to select the value and 
press the ‘Delete Attribute’ button. 

�  Text fields for typing the name of the MPOs’ owner, the format and maximum size of 
the 3D models. 

 

3.2. View Search Results 

The results of a search are presented to the user through a dedicated interface. The user is 
provided with an overall presentation of the results. For each retrieved MPO the information 
that is displayed refers to: 

�  A thumbnail of the 3D model 

�  A description of the MPO (textual information which describes the MPO). 

�  An attribute list (list of categories/attributes to which the MPO belongs).  

�  The 3D file format (3D model’s format) 

�  The 3D object size (3D model’s size) 

�  The Owner’s name 

�  MultiPedia Info (2D images, text files etc. that accompany the MPO) 

 

Appropriate GUI elements were used for displaying the above information (Figure 3). In 
particular, 

�  An image container was used for displaying the thumbnail of the 3D model 

�  A text area for displaying the textual information which describes the MPO. 

�  A list for presenting the attribute list. 

�  Text fields for displaying the 3D file format, size and owner’s name. 

�  A table for presenting the MultiPedia Info. 
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Figure 3: Search Result 

 

3.3. Sharing a MPO 

The user is able to share new MultiPedia objects. The new MPO is registered for sharing 
within VICTORY.  In Figure 4, the form designed for sharing a MPO is presented. 
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Figure 4: Share form  

The user inserts the information needed for sharing a MPO and presses the ‘Share’ button. In 
particular, the information that the user inserts refers to: 

�  The name of the MPO  

�  The 3D model of the MPO 

�  MultiPedia Info (2D images, text files etc. that accompany the MPO) 

�  A description of the MPO (textual information which describes the MPO). 

�  An attribute list (list of categories/attributes to which the MPO belongs).  

 

Appropriate fields and elements are provided for the user input. Specifically, the Share form 
contains: 

�  A text field for typing the name of the MPO 
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�  A “Browse” button which enables a file chooser through which the user can select a 
3D object file. 

�  A text field where the path of the selected 3D model is placed. 

�  An image container for displaying the thumbnail of the 3D model. 

�  A table for presenting the MultiPedia Info. 

�  A list for presenting the attributes list. 

�  A tree which represents the taxonomy. The user can select the categories that the 
MPO belongs to and press the ‘Add Attribute’ button to ‘pass’ it in the attribute list. 
The ‘Delete Attribute’ button is used for removing an attribute from the list. 

�  A text area for typing the description of the MPO. 

 

3.4. Downloading a MPO 

After the successful completion of a search process, the user is able to select the MPOs s/he 
wants to download.  If the user is authorized, the selected MPO is downloaded to the user’s 
device. 

The following form (Figure 5) displays a list of all the user’s active and completed 
downloads. The list will be appended under the currently active interface. 

 

 

Figure 5: Download form  

 

3.5. Viewing Shared MPOs  

The application should provide the user with the opportunity to access the MPOs that s/he 
shares within VICTORY. The following form (Figure 6) was designed for presenting an 
overview of all the MPOs that the user shares. 
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Figure 6: Shared form  

The GUI elements that were used for displaying information corresponding to each Shared 
MPO are the following: 

�  An image container for displaying the thumbnail of the 3D model 

�  A text area for displaying the textual information which describes the MPO. 

�  A list for presenting the attribute list. 

�  Text fields for displaying the 3D file format, size and owner’s name. 

�  A table for presenting the MultiPedia Info. 

Additionally, the following buttons were included in the form: 

�  A ‘View’ button which opens a stand alone application that allows for browsing the 
3D content and performing roto-translation operations. 

�  A ‘Find similar’ button for performing a search using as query the specific shared 
MPO. 
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3.6. Viewing Favorite MPOs  

A user would be able to select specific MPOs as his/hers favorites. The “Favorites” form 
(Figure 7) was designed for presenting to the user a list of all the MultiPedia objects s/he has 
chosen as favorites.   

 

 

Figure 7: Favorites form  

The GUI elements used and the type of information displayed are the same as in the ‘Shared’ 
form (Figure 6). 

 

3.7.  Viewing Search History  

The search queries that the user has performed are stored and can be used for performing 
again the same search. The search history form was designed for presenting a list of the saved 
search queries.   
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Figure 8: Search History form  

For each past search query the information displayed refers to: 

�  The date and time that the search took place 

�  The path of file used as query 

�  The thumbnail of the 3D model used as query 

�  The keyword typed as query 

�  The desirable format and maximum size of the retrieved MPOs 

�  The list of categories (attributes) to which the MPOs should belong 

�  The name of the MPOs’ owner  
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4. Design with respect to different devices  
In the second phase of the development of the GUI, the parameters and constraints posed by 
the different peer devices were examined. The final goal of this phase was to develop an 
integrated interface structure for each device supported by VICTORY.  

VICTORY should support Desktop as well as Mobile peers. Mobile devices have smaller 
computational power than PC devices. The same stands for the screen size/resolution and 
network bandwidth. This fact poses constraints for the development of the user interface. This 
phase resulted in a Desktop Prototype (DP) which is presented in Section 4.1 and in a Mobile 
Prototype (MP) which is presented in Section 4.2.  

 

4.1. Desktop Prototype  

VICTORY will support PC devices. A personal computer (PC) is any computer whose 
original sales price, size, and capabilities make it useful for individuals, and which is intended 
to be operated directly by an end user, with no intervening computer operator. Today a PC 
may be a desktop computer, a laptop computer or a tablet computer [7]. PCs have in general 
quite high capabilities and large computational power. 

The GUI prototype for PC devices is presented in the following sections. It was developed in 
JAVA, by the means of the Swing Library and the NetBeans 6.0 IDE [8]. The graphic icons 
of buttons and labels were created using Adobe Photoshop CS3. [9] 

 

4.1.1. Screen layout of the Prototype 

The screen can be divided in 7 design areas (Figure 9). 
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Figure 9: Screen layout of Desktop Prototype (DP) 

 

1_ Welcome Area 

The Welcome Area “welcomes” the user to VICTORY. It implies that the user has logged on 
to the system.   

2_ Main Menu 

The Main Menu area includes a menu bar with choices for the most important tasks. The 
purpose of its use is to provide supplementary ways of access to the most important functions 
and to enable the navigation within the application. When the user makes a selection in the 
menu bar, the content of the areas “5_ Content Area” and “7_ Sub-content Area” changes 
according to which selection was made. 

3_ Top Navigation Area 

This area displays buttons which the user can press in order to navigate quickly within the 
application. If s/he activates any button, the content areas (5_ Content Area, 7_ Sub- content 
Area) change according to which button has been activated. In terms of GUI elements, these 
buttons are not action buttons, but they work like tabs. Specifically, the Top Navigation Area 
contains on the left side: 

�  A ‘Home’ button, which returns the user to main page.  

�  A ‘My profile’ button, which displays the Profile page. 

�  A ‘Help’ button, which displays the help page. 

On the right side: 
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�  A ‘Shared’ button, which is used to display a list of the MPOs that the user shares. 

�  A ‘Favorites’ button, which is used to display a list of the MPOs that the user has 
selected as his favorites. 

�  A ‘Downloads’ button, which presents a list of active and completed downloads.  

  

4_ Left Navigation Area 

The left navigation area contains selections regarding tasks of searching and Sharing MPOs. 
The GUI elements used are buttons which work like tabs and when the user activates them the 
content areas change and display appropriate elements for the accomplishment of the tasks.  

5_ Content Area 

In this area the main content is displayed. This content changes according to user selections in 
the “3_ Top Navigation Area” and in the “4_ Left Navigation Area”.  

6_ System Information Area   

This area informs the user about all important dynamic information, e.g. the P2P status as 
well as the present date and time. The system informs the user at runtime if the connection to 
the P2P Network is established.  

7_ Sub –content Area   

The Sub-content Area is used for displaying information supplementary to the content 
displayed in the main content area (“5_ Content Area”) 

  

4.1.2. Prototype screens 

Based on the forms designed in the first phase and following the screen layout described in 
the previous section, the screens presented below were developed.  

 

4.1.2.1 Search  

The ‘Search’ screen (Figure 10) is displayed after pressing the ‘Search’ button in the “4_ Left 
Navigation Area”. Through this interface the user can provide his input and perform search 
queries. 
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Figure 10: Search (DP) 

In the “5_ Content Area”, appropriate GUI elements have been placed for the user input. 
These elements correspond to those included in the ‘Search’ form in the first phase but they 
have been reorganized in a more effective structure and more appropriate names were given 
to some elements to give enough info to user and avoid misunderstandings. Additionally, a 
combo box is used for the selection of the type of file that the user would like to use as search 
query. (Figure 11). 

 

  

Figure 11: Selection of file type as search query (DP) 

Figure 12 illustrates a search process using a 3D model as query. 
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Figure 12: Search by 3D  model (DP) 

 In this case, the user has pressed the “Browse” button that enables a file chooser through 
which a 3D model is selected. The path of the selected file is automatically placed in the text 
field next to the “Browse” button.. Furthermore, a thumbnail of the 3D model is automatically 
extracted and placed as a preview. (Figure 12) 

A search process using an image as query is depicted in Figure 13. 
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Figure 13: Search by image (DP) 

In this case, the user has selected an image after pressing the “Browse” button. The path of 
the selected file is placed in the text field next to the “Browse” button and a preview of the 
image is presented underneath (Figure 13). Tools for drawing over the image are provided to 
user (Figure 14). In particular, the user can draw over the image by selecting the 
corresponding button and clicking with the mouse over the image.  Additionally, erase and 
fill-in actions can be performed. Pressing on button “Clear” clears the image drawn. 
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Figure 14: Drawing over an image (DP) 

Figure 15 illustrates a search process using a sketch drawn by the user as query. 
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Figure 15: Search by sketch (DP) 

As depicted in Figure 15, the user is provided with tools enabling her/him to draw inside the 
sketch area. S/he can draw over the image by selecting the corresponding button and clicking 
with the mouse over the image.  Buttons for erasing, clearing and filling in the shape drawn 
are also available. A search process can also be performed by using text as input. This kind of 
input can also be used in conjunction with the other kinds mentioned above (by 3D model, 
image and sketch).  Figure 16 illustrates the process of using text as input. 
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Figure 16: Search by text (DP) 

  

4.1.2.2 Search Results 

 

After the user has filled in all the appropriate fields in the Search screen and pressed the 
‘Search’ button, a new tab that contains the new search results is generated and presented to 
him/her (Figure 17). This tab contains an overview of the search results.  At the bottom part 
of the screen the total number of the retrieved MPOs is displayed.  
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Figure 17: Search Results (DP) 

 

For each retrieved result the information displayed corresponds to: 

�  A thumbnail of the MPO 

�  The name of the MPO  

�  The size and format of the 3D model 

�  The value of the similarity measure 

�  The description of the MPO (textual information which describes the MPO) 

Additionally, a slider has been placed for each MPO. The slider is intended to let the user 
easily enter a numeric value bounded by a minimum and maximum value [10]. By moving the 
slider’s knob the user can evaluate the retrieved result in terms of relevance.  This information 
could then be used for refining the search.  

When the user double-clicks a result a new Window opens which contains all the information 
that corresponds to the selected MPO (Figure 18). The GUI elements used are similar to the 
ones used in the development of the ‘View Result’ form in the first phase. 
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Figure 18: Viewing separately a result (DP) 

A retrieved result can be downloaded by pressing the ‘Download’ button (Figure 18). On the 
press of the ‘Download’ button the MPO is downloaded and stored locally at the PC device. 

 

4.1.2.3 Sharing 

Through this interface (Figure 19) the user can provide the required information for sharing a 
MPO within VICTORY. Appropriate GUI elements are placed in the “5_ Content Area” for 
the user input which correspond to those included in the ‘Share’ form in the first phase 
(Figure 4). It is important to mention that the structure of the screen has been reorganized for 
enabling user intentions. In particular, the screen has been separated into two tabs, one for 
inserting the basic information that refers to the MPO and one for inserting the MultiPedia 
Info. 
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Figure 19: Share (DP) 

 

. In the first tab the main information for the MPO is inserted. Specifically:  

�  The ‘Name’ text field is used for typing the name of the MPO.  

�  The ‘Browse’ button opens a File Chooser dialog to select a 3D model.  

�  The ‘3D file’ text field contains the path of the specified file.  

�  The ‘Preview’ panel displays an image generated from the specified 3D model.   

�  The ‘Embed watermark’ checkbox is used for embedding watermark in a 3D object. 

�  The ‘Check watermark’….. 

�  The ‘Encode object’ checkbox is used for encoding the MPO. 

�  The ‘Description’ text area is used for typing the information describing the MPO. 

�  The ‘Taxonomy’ is a tree representing taxonomy. When the user selects a node and 
presses the ‘arrow’ button the value of node is inserted to the list next to it. The parent 
nodes of the selected node, if any, are also inserted to the list. 

�  The ‘Selected Categories’ list contains the values that were selected from the 
‘Taxonomy’. For removing a value, the user has to select it and press the appropriate 
‘arrow’ button. 
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�  The ‘Share’ button performs the Share operation by using the input provided. If the 
user has not inserted values in all fields then a message dialogue is displayed 
informing him/her that the information given is not sufficient. 

�  The ‘Clear’ button is used for resetting all the inserted values. 

 

The second tab (Figure 20) is used for adding the accompanying MultiPedia information (2D 
images, text, audio etc.) In particular, a table is used for presenting the files added as 
MultiPedia info.  

The ‘Add’ button opens a file chooser dialogue for selecting files as MultiPedia Info and the 
‘Remove’ button is used for removing a file that has been added. The user simply selects the 
row of table corresponding to this file and presses the ‘Remove’ button. 

 

    

 

Figure 20: Share (DP) 

 

4.1.2.4 Downloads 

 

The ‘Downloads’ screen contains a table which includes all the currently pending and 
completed downloads (Figure 21). It corresponds to the ‘Downloads’ form (Figure 5) 
designed in the first phase. Each row in the table contains information for a file download. 
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Figure 21: Downloads (DP) 

 

4.1.2.5 Shared MPOs 

This is the first screen that the user sees when s/he logs in and displays the MPOs that the user 
is sharing within VICTORY (Figure 22). The user can return to this screen by pressing the 
‘Shared’ button in the “3_ Top Navigation Area” or by pressing the Home button. 
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Figure 22: Shared  MPOs(DP) 

 

In regard to the ‘Shared’ form (Figure 6) presented in the first phase of GUI development, this 
screen (Figure 22) has been more carefully designed for providing a better way of navigation 
to the user. In particular, a table is used for displaying basic information regarding each 
Shared MPO. Each row in the table corresponds to a MPO that is shared by the user. When 
the user clicks a row in the table with the Shared MPOs, information regarding the selection is 
displayed in labels inside the panel that resides below that table. In the same panel, a group of 
buttons is placed. Press events on these buttons enable operations that are applied in the 
selected MPO. Specifically:  

 

View details: Displays all the information regarding the selected shared MPO, within the 
Sub-content area.(Figure 23)  
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Figure 23: View details (DP) 

 

In the left side of this panel a thumbnail of the 3D model is presented and also the name of the 
MPO, the size and format of the 3D model. The ‘Visualize 3D Model’ button opens a stand 
alone application which allows for browsing the 3D content and performing roto-translation 
operations (Figure 24). 

 

 
Figure 24: Visualize (DP) 
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On the right side of the panel a textual description of the MPO is displayed along with a list 
with the categories to which the object belongs to. The tab ‘MultiPedia Info’ contains a table 
which displays description of the accompanied information (2D views, text, audio etc.).   

 

 
Figure 25: MultiPedia Info (DP) 

Search Similar: Performs a search of MPOs within the VICTORY framework by using as 
input the selected Shared MPO. The search results are displayed in the “5_Content” area, as 
shown in figure 17. 

Export: The user can select MPOs and to export them outside the VICTORY application. 
When the user presses the ‘Export’ button a Save dialog appears, indicating the selection of a 
folder to which the MPO will be stored. After the specification of that path, the user presses 
the save button and the MPO is stored in the specified folder. 

Unshare: The user can unshare the selected MPO by pressing this button.  

Add to Favorites: The user can select some MPOs as his favorites. When the ‘Add to 
Favorites’ button is pressed, the selected Shared MPO is added to Favorites list.  

Check watermarking: Displays information about watermarking for the selected Shared 
MPO. 

 

4.1.2.6 Favorite MPOs 

This screen is displayed after pressing the ‘Favorites’ button in the “3_ Top Navigation Area” 
(Figure 26). It presents an overview of the MPOs that the user has selected as his favorites. 
 



VICTORY Deliverable 5.1                    Contract N. 044985  

 

October 2008            HYPERTECH 
 

35 

 
Figure 26: Favorite MPOs (DP) 

The structure of this screen is the same as in the ‘Shared MPOs’ screen (Figure 22). Each row 
of the table displayed contains information for a favorite MPO. The group of buttons below 
this table provides the same functionality as in the ‘Shared MPOs’ screen (Figure 26) with the 
difference that the ‘Add to favorites’ button has been replaced by the ‘Remove from favorites’ 
one. After pressing this button, the selected Favorite MPO is removed from the Favorite 
MultiPedia list. 

 

4.1.2.7 Search History 

This screen, as depicted in Figure 27, includes a table with the saved search queries. The 
Search history table displays for each search query the date and time that it was performed, 
the type of search and the input that the user had given.   
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Figure 27: Search history (DP) 

 

4.2. Mobile Prototype  

VICTORY should also support Mobile peers. Mobile devices have limited processing power, 
memory space and bandwidth. These facts pose constraints to the set of functionalities they 
can perform. The mobile devices connected to the VICTORY framework are not capable of 
offering all the functionality that PC devices do. Specifically, Mobile devices can perform 
search and download operations, but they can’t share content. Furthermore, the small screen 
size limits the presentation space. The development of the GUI for the Mobile device was 
restricted by these limitations. The Mobile Prototype was developed in .NET 3.5 Compact 
Framework, using a Windows Mobile 2005 emulator. [11] Mobile device emulators play a 
very important role in the development process of mobile applications. They are actually 
programs running on PCs that emulate the overall functionality of mobile devices. The 
development and debug processes of mobile applications are almost always based on 
emulators. By allowing developers to test their applications on different types of target 
platforms without needing to buy all these devices, emulators make the development process 
much more practical. Various implementations of mobile device emulators exist. Regarding 
the PDA devices, the most commonly used PDA emulators today are undoubtedly the ones 
that belong to the Windows Mobile SDKs. Within VICTORY, the Windows Mobile emulator 
of the Microsoft Windows Mobile SDK v5 was used, ensuring compatibility with Windows 
Mobile 5 and Windows Mobile 6 devices. 

 

 

4.2.1. Screen Layout 

The screen can be divided in three design areas (Figure 28) 
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Figure 28: Screen Layout of Mobile Prototype (MP) 

 

1_ System Information Area   

This area informs the user about all important dynamic information, e.g. the P2P status. The 
system informs the user at runtime if the connection to the P2P Network is established.  

 

2_ Content Area   

Content area is the main area of the application. It includes UI elements for performing the 
application’s main tasks. 

 

3_ Navigation Area 

This area provides control elements for navigating within the application. 

 

4.2.2. Prototype screens 

4.2.2.1 Search 

 

Through this interface the user can perform a search (Figure 29). Appropriate GUI elements 
have been placed for the user input.  
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Figure 29: Search form (MP) 

In particular, these elements refer to: 

�  A text field that is used for typing a keyword as input for a search query. 

�  A tree structure which represents taxonomy. When the user selects a node and presses 
the ‘arrow’ button the value of node is inserted to the list next to it. The parent nodes 
of the selected node, if any, are also inserted to the list. 

�  A list which contains the values selected from ‘Taxonomy’. For removing a value the 
user has to select it and press the appropriate ‘arrow’ button. 

�  A combo box ‘3D Model format’ used for selecting the desired format for the 
retrieved 3D models.  

�  A text field that is used for setting the desired maximum size of the retrieved 3D 
models. 

�  A button that enables the user to draw a sketch and use it as input 

�  A button to load an image and use it as input.  

�  A button enabling the user  to load a 3D model and use it as input   

Figure 30 illustrates a search process using a sketch as query. 
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Figure 30: Search by sketch (MP) 

As depicted in Figure 30, tools for drawing inside the sketch area are provided to user. The 
user can draw by selecting the corresponding button and clicking with the mouse inside the 
sketch area. Buttons for erasing, clearing and filling in the shape drawn are also available. 

A search by 3D model is depicted in Figure 31. A preview of the 3D model is automatically 
placed in the screen when the file is loaded. 
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Figure 31: Search by 3D model (MP) 

Figure 32 illustrates a search by image process. When the image is loaded, a preview of the 
image is automatically placed in the screen. 
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Figure 32: Search by image (MP) 

A search process can also be performed using text as query. This kind of input can also be 
used in conjunction with the other kinds mentioned above (by 3D model, image and sketch).  
Figure 33 illustrates a search by text process. 
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Figure 33: Search by text (MP) 

 

 

4.2.2.2 Search Results 

This screen presents a table with the retrieved results (Figure 34). In the top part of the screen, 
the total number of the retrieved results is displayed. Each row represents a retrieved MPO. 
The first field displays a thumbnail of the 3D model and the rest contain information for the 
name of the MPO and the size and format of the 3D model.  
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Figure 34: Search results (MP) 

 

By clicking on a row, the selected MPO is displayed in higher resolution providing also more 
information for the specific MPO. 
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Figure 35: View Result (MP) 

 

Through this interface, illustrated in Figure 35, a retrieved MPO can be viewed in detail and 
also downloaded onto the Mobile device. At the top of the screen an image of the 3D model is 
displayed. Next to it, labels and text fields have been placed for presenting the 3D model 
format, the size, the value of the similarity measure and the categories to which the MPO 
belongs.  

In respect of the limited storage space of mobile devices, the following buttons have been 
placed for downloading: 

�  The ‘Download MPO’ button which is used for downloading the MPO 

�  The ‘Download model’ button which is used for downloading only the 3D model of 
the MPO. 

�  The ‘Download MPO Info’ button is used for downloading only the MPO info. 

 

As it is depicted from Figure 35, a label with the value ‘File owner’ resides below the 
‘Download’ buttons. When the user indicates that label, information about the MPO’s owner 
is displayed as it is shown in Figure 36. 
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Figure 36: View result-owner info (MP) 

 

4.2.2.3 Download 

The ‘Download’ screen (Figure 37) is what the user sees after pressing a ‘Download’ button 
when viewing the results of a search. Through this interface, the user is informed about the 
download process. When the download is complete, the user is informed by a message. 
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Figure 37: Download (MP) 
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5. Design with respect to user preferences  
In the third phase of the GUI development user parameters were taken into account in order to 
design a more personalized user interface. A personalized interface helps users to concentrate 
on their tasks of interest. Additionally, the adaptation of the UI in respect of on user’s 
preferences allows more pleasant personal experiences. Next sections present in detail the 
parameters considered in this phase and the mechanism that was implemented for customizing 
the UI based on these parameters.    

 

5.1. User Communities 

An important parameter that reflects user interests is the community s/he is connected to. 
VICTORY provides the users with the capability of forming communities. When a user 
connects to VICTORY (PC or Mobile) s/he joins a community. A user can be a member of 
multiple communities and inside the client application s/he can select the community to join 
to.  

For that purpose, a combo box has been placed in the ‘Left Navigation’ area which contains 
all the names of the communities that the user is a member of. The user can access one 
community at a time by selecting its name in the combo box.   

Each community is related to a different interface style. Every time the user selects to join 
another community, the GUI is adapted to the selected community’s interface style. 
Consequently, the user can easily identify the community s/he is connected to at any time and 
also experience a more personal interaction. 

In the following figures the interface style of the Automotive community is presented for 
desktop (Figure 38) and mobile peers (Figure 39), respectively. 
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Figure 38: Automotive interface style for desktop peers 

 

 
Figure 39 : Automotive interface style for mobile peers 
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The Gamers interface style is presented in Figure 40 for desktop peers. The corresponding 
mobile interface style is presented in Figure 41. 

 
Figure 40: Gamers interface style for desktop peers 

 

Figure 41: Gamers interface style for mobile peers 
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5.2. Personal Themes  

For a more personalized experience, the VICTORY application provides the user with the 
capability of selecting between different Personal Themes. A Personal Theme contains 
information for the background color and fonts of interface elements. Whenever the user 
selects another theme, these parameters change according to the selected Personal Theme. 
Two different themes are presented in Figure 42 and Figure 43.  

 

 

Figure 42: Theme 1. 
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Figure 43: Theme 2. 

5.3. User Behaviour  

A very important factor considered for the development of a more personalized interface is 
the analysis and mining of user behavior. The process of discovering such knowledge 
includes gathering and preprocessing the necessary data for discovering user behaviors, 
application of data mining techniques to discover usage patterns, and aggregation and filtering 
of the results in order to create decision rules for evaluating and customizing the interface 
structure based on an individual user’s behavior.  

An appropriate user interface structure makes an application friendly to the user and easy to 
navigate in it. Users can easily understand what is available and how to find it. An innovative 
interface structure can optimize access to information and features [12]. Moreover, a 
continuous evaluation and reorganization of this structure based on individual user’s behavior 
leads to a more personalized user interface.  

5.3.1. Data mining method 

The analyzing of the user behavior and the customization of the interface structure focuses 
mainly on the search functionality. As mentioned, it is very important to develop an interface 
structure that fulfills the user requirements and allows for a more personalized experience. 
The search queries that the user has performed could provide valuable information in 
identifying the user intentions.  

In particular, the client device keeps a search history file containing information about all the 
search operations the user has performed. The Search history table (Figure 44) displays, for 
each search query, the date and time that it was performed, the type of file provided as search 
query and the additional input that the user had given.   
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Figure 44: Search History table 

This information could be useful if analyzed and examined in order to discover frequent usage 
patterns. The main intention is to identify correlations, if any, between the type of additional 
input that the user provides and the type of file provided as search query. The knowledge 
obtained could then be used for evaluating and reorganizing the interface structure in terms of 
enabling user intentions.  

Data mining techniques were deployed for our purposes. Data mining is an iterative process, 
within which, progress is defined by discovery [13].  This process involves carefully planned 
and considered decisions of what will be most useful, promising, and revealing. The general 
experimental procedure is illustrated in Figure 45. 
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Figure 45: Data mining process 

 

In respect to the experimental procedure, the search history data set is properly pre-processed 
for the appliance of data mining algorithms according to our purposes. The attributes defined 
for representing the data are presented to the next table. 

Attribute name Attribute type Values 
Type_File_query String 3D, image. sketch 
Has_keyword Boolean True, False 
Has_categories Boolean True, False 
Has_owner_name Boolean True, False 
Has_Desired_Size Boolean True, False 
Has_Desired_Format Boolean True, False 
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Table 1: Attributes for search history data 

The attribute ‘Type_file_query’ is used for defining whether the user has used a 3D model, 
image or sketch as query in search. The ‘Has_keyword’ attribute indicates whether the user 
has also provided a keyword in the search query. In proportion, the attribute ‘Has_categories’ 
indicates whether the user has selected categories in the taxonomy tree – level structure 
(Figure 10).  

The attributes ‘Has_owner_name’ and ‘Has_Desired_size’ have been used for determining 
the existence of the corresponding input in the search query.  In particular, the 
‘Has_owner_name’ attribute determines whether the user has provided input for the name of 
the owner of the retrieved MPOs. The ‘Has_Desired_Size’ attribute indicates whether a value 
for the maximum size for the 3D model is included in search. Finally, the ‘Has_Desired 
format’ attribute indicates whether the user has provided a format type for the 3D model.  

Table 2 presents a snapshot of a data set created from a search history file. Each row contains 
information regarding a search query that the user has performed in the past.  

Type_file_qu
ery 

Has_keyword Has_categories Has_owner_name Has_Desired_Siz
e 

Desired_For
mat 

                3D                True                  False                          False                 False               False 
           image               False                   True                          False                 False               False 
                3D               True                  False                          False                 False               False 
           image               False                  True                          False                 False               False 
           image               False                  True                          False                 False               True 
           image               False                  True                          False                 False               True 
         sketch                True                  True                          False                 False               False 
         sketch                True                  False                            False                 False                  False 

Table 2: Search history data set 

For example, the first row refers to a search query within which the user provided as input a 
3D model and a keyword. The type of input that the user provided in a search query indicates 
the type of GUI elements that s/he used to perform it. In the case mentioned above, the user 
has selected the option ‘3D model’ as type of file query and has typed a keyword in the 
respective text field (Figure 16). 

In order to identify frequent patterns, association rule discovery algorithms were applied to 
the generated dataset. Association rule discovery is a mining task which, given a set of 
records, each of which contains a number of items from a given collection, produces 
dependency rules that will predict occurrence of an item based on occurrences of other items 
[14]. In other words, association learners are used for discovering sequential patterns in data 
and form rules from these patterns. Due to the fact that we are interested in rules that 
respesent correlation between user input and selected search type, the rule generation is 
restricted to rules including only the attribute ‘Type_file_query’ in the output. Thus, we 
consider the ‘Type_file_query’ as the class attribute.  

The appliance of association learners to the search history data set results in a set of decision 
rules which represent frequent usage patterns, that constitute highly accurate personalized 
information in real – time. Association rules capture the relationships among user actions and 
reflect user behavior and preferences. Table 3 includes rules generated from a search history 
data set. 
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Conf. Support  Rule 

0,627308 
 
0,52708  
 
0,526599 
 
0,500000 
 
0,441309   

0,25000  
 
0,2100 
 
0,1900 
 
0,12500 
 
0,12100 

Has_owner_name = True ==> Type_file_query = image 
 
Has_keyword = True and Has_owner_name = False ==> Type_file_query = sketch 
 
Has_keyword = True ==> Type_file_query = 3D 
 
Has_keyword = True ==> Type_file_query = sketch 
 
Has_categories = True ==> Type_file_query = image 
 

 

For each rule two metrics are provided, the confidence (1st column) which represents the 
strength of the rule and the support (2nd column) which is the frequency of counter-instances. 
Rules that satisfy a predifined minimum confidence threshold are only taken into account. 
Each rule represents a relationship identified in data. For example, the association rule : 

{ Has_owner_name = True  }�  { Type_file_query = image }[conf = 0.627308, support = 0,25]  

represents the relationship that when the user provides as additional search input a name for 
the owner of the search results tends to use an image as search query with a confidence value 
at 0,627308. Additionally, the most frequent value for the class attribute is calculated, 
showing which is the most frequent used type of file query. This value is called the default 
class. 

Based on the knowledge obtained by the generated rules, the interface structure can be 
evaluated in terms of enabling user intentions. Specifically, if the generated rules imply a 
relationship between certain types of input then the user is proposed to use a customized 
interface structure based on his past actions. If the user agrees the interface structure of the 
search form (Figure 10) is customized according to the recommendations as it is shown in 
Figure 46. 

The user interface presented in Figure 46 corresponds to the client application of a user that 
uses a PC device and has joined the Gamers Community. A personal theme is also selected. 
The User behavior analysis of this user has identified usage patterns which revealed that when 
s/he provides an image as search query, s/he also tends to give a name for the owner of 
MPOs. Moreover, the ‘image’ type of search query was calculated as default class, which 
means that the user most frequently uses images as search queries. Based on this knowledge 
the interface structure is reorganized for enabling user’s intentions.  In particular, when the 
user presses the ‘Search’ button in the Left Navigation Area the ‘image’ screen (Figure 12) is 
now displayed (instead of 3D model screen , Figure 13) and the ‘owner name’ text field has 
been placed in the top of the form to make it easily accessible.  
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Figure 46: Example of user interface for an individual user 

 

5.4. Interface Mediator 

The Interface Mediator is the mechanism which performs adaptations on GUI, based on the 
user preferences that were mentioned above. Personalized interface helps users to concentrate 
on their tasks of interest. Furthermore, user-adaptive interface based on the user’s preferences 
allows more pleasant personal experiences.  

With respect to “user preferences”, we have considered all these parameters that reflect the 
users’ interests and intentions and were analyzed in previous sections. Each user parameter 
mentioned above corresponds to different parameters of the User Interface. Interface mediator 
is responsible for reflecting the user preferences to the interface presentation and structure. In 
other words, the role of Interface Mediator refers to the mapping of the user parameters to one 
of the alternative personalized interface presentations. The following figure (Figure 47) 
illustrates the role of this mechanism. 
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Figure 47: Interface Mediator 

 

 



VICTORY Deliverable 5.1                    Contract N. 044985  

 

October 2008            HYPERTECH 
 

57 

6. Conclusions 
This document presented the development of the personalized user interface of the Victory 
framework. An iterative design methodology was followed in respect to usability issues. The 
first phase included the task-oriented design of abstract interface objects based on the results 
of the user requirements phase (WP1). The initial forms designed for supporting the main 
functionality of the application were presented. 

VICTORY should support PC as well as mobile devices. The typical user interactions and 
interface constraints posed by each device were examined in the second phase. This phase 
resulted in the development of a Desktop (DP) and a Mobile Prototype (MP). 

In the third phase of the GUI development, parameters concerning the user interaction were 
taken into consideration in order to design a more personalized user interface. The VICTORY 
users will be able to aggregate themselves in order to form communities. Different interface 
presentations based on the standard interface layout were developed and presented for each 
available community.  Additionally, the user behavior analysis and mining were examined as 
a factor that affects the development of a more personalized interface, which is customized, 
enabling user goals and intentions. Finally, the role of the Interface Mediator was presented, 
which is a mechanism for mapping user parameters and preferences to the alternative 
interface presentations.   
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