
INFORMATION SOCIETY TECHNOLOGIES (IST)  

PROGRAMME 

 

 

 

VICTORY  

IST-6-044985-STREP 

 

���������	
���
���
��
����
��
����	�����
	��

�

��  

Deliverable No.  D5.3 
Workpackage No. WP5 Workpackage Title Search engine components 
Task No. T5.3 Task Title MultiPedia Repository 

Authors  Efi Mavridou, Dimitrios Tzovaras,  

Petros Daras (CERTH-ITI),  

Ralph Traphoener (EMPOLIS),  

Mathias Gumz (Living Solids) 

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

D 

File Name: VICTORY-ITI-D-WP5-V1-D5.3-
MultiPedia_Repository.doc 

Project start date and duration 01 January 2007, 30 Months 



VICTORY Deliverable 5.3 

 

 

                     

                                Contract N. 044985 

 

October 2008 2                           CERTH/ITI 

 

List of abbreviations 

2D Two dimensional 

3D Three dimensional 

P2P Peer-to-Peer 

PC Personal Computer 

PDA Personal Digital Assistant 

DRM Digital Rights Management 

GUI Graphical User Interface 

MPO MultiPedia object 

SP  Super peer 

IP Indexing Super peer 

DEP Desktop Edge Peer 

MEP Mobile Edge peer 

IDU  Identity Management unit 

MCM MultiPedia Content Manager 

SE Search Engine 

RF Relevance Feedback 

QoE Quality of Experience 

XML eXtensible Markup Language 

 



VICTORY Deliverable 5.3 

 

 

                     

                                Contract N. 044985 

 

October 2008 3                           CERTH/ITI 

 

Table of contents 

List of abbreviations.............................................................................................................................2 

Table of contents..................................................................................................................................3 

List of figures .......................................................................................................................................5 

List of Tables .......................................................................................................................................6 

Executive Summary .............................................................................................................................7 

1 Introduction..................................................................................................................................8 

1.1 Deliverable Objective ..........................................................................................................8 

1.2 Deliverable Structure ...........................................................................................................8 

2 MultiPedia Content ......................................................................................................................9 

3 VICTORY MultiPedia Repository.............................................................................................11 

3.1 Super peers.........................................................................................................................12 

3.2 Desktop Edge peers............................................................................................................13 

3.3 Mobile Edge peers .............................................................................................................14 

3.4 Search Engine ....................................................................................................................14 

3.5 Administration unit ............................................................................................................15 

3.5.1 Registration web site..................................................................................................15 

3.5.2 DRM system ..............................................................................................................16 

3.5.3 ID Manager ................................................................................................................17 

3.5.4 MultiPedia Content Manager .....................................................................................17 

4 Support Mechanisms/ Services ..................................................................................................17 

4.1 Sharing ...............................................................................................................................17 

4.2 Search.................................................................................................................................19 



VICTORY Deliverable 5.3 

 

 

                     

                                Contract N. 044985 

 

October 2008 4                           CERTH/ITI 

 

4.3 Low level Feature Extraction.............................................................................................22 

4.4 Download...........................................................................................................................22 

4.5 Relevance Feedback...........................................................................................................23 

4.6 Visualisation.......................................................................................................................23 

4.7 Watermarking.....................................................................................................................25 

4.8 Annotation/ Annotation Propagation .................................................................................25 

4.9 Quality of Experience ........................................................................................................26 

5 Conclusions................................................................................................................................27 

Appendix............................................................................................................................................28 

References..........................................................................................................................................36 

 



VICTORY Deliverable 5.3 

 

 

                     

                                Contract N. 044985 

 

October 2008 5                           CERTH/ITI 

 

List of figures 

Figure 1: MultiPedia Object - definition..............................................................................................9 

Figure 2: VICTORY abstract architecture........................................Error! Bookmark not defined.  

Figure 3: Main screen of the interface of  DEP .................................Error! Bookmark not defined.  

Figure 4: Main screen of the interface of  MEP.................................Error! Bookmark not defined.  

Figure 5: Administration Unit............................................................Error! Bookmark not defined.  

Figure 6: VICTORY registration web site.........................................................................................16 

Figure 7: Desktop edge- peers’ GUI for sharing MultiPedia objectsError! Bookmark not defined.  

Figure 8: Desktop edge- peers’ GUI  for  searching MultiPedia objects...........................................20 

Figure 9: Mobile edge- peers’ GUI  for searching MultiPedia objects..............................................20 

Figure 10: Desktop edge- peers’ GUI for presenting the search........................................................21 

Figure 11: Mobile edge- peers’ GUI for presenting the search results..............................................21 

Figure 12: Desktop edge- peers’ GUI for presenting the download process of MultiPedia object ...22 

Figure 13: ‘Mobile edge- peers’ GUI for presenting the search results.............................................23 

Figure 14: Desktop edge- peers’ GUI for visualization of 3D models ..............................................24 

Figure 15: A remote visualization session example. Two mobile devices and the remote console. .25 

 



VICTORY Deliverable 5.3 

 

 

                     

                                Contract N. 044985 

 

October 2008 6                           CERTH/ITI 

 

List of Tables 

Table 1: MultiPedia Object- attributes...............................................................................................10 

Table 2: Share Request XML.............................................................................................................30 

Table 3: Search Request 3D...............................................................................................................31 

Table 4: Search Request 2D...............................................................................................................32 

Table 5: Search Results XML............................................................................................................35 

 



VICTORY Deliverable 5.3 

 

 

                     

                                Contract N. 044985 

 

October 2008 7                           CERTH/ITI 

 

Executive Summary 

The Deliverable “MultiPedia Repository support mechanisms and tools” presents the results of the 
work done for the task T5.3. This task deals with the development of the MultiPedia Repository and 
the mechanisms to support its wide access and population by the VICTORY users.  
VICTORY has introduced the concept of MultiPedia object, which could be understood as a 3D 
object along with its accompanied information (2D views, text, audio, video).  
The overall VICTORY architecture supports the development of a distributed MultiPedia 
Repository providing services and mechanisms for advertisement, discovery and delivery of 
MultiPedia Content. The communication between the different modules and the services provided 
by the integrated framework support the access to the distributed MultiPedia repository and allow 
users to contribute to the population of MultiPedia Content. 
Despite the fact that it was firstly considered to develop a centralized repository, a distributed 
option was finally selected. The reason was that a centralised approach raises issues of storage 
space and network bandwidth. In the contrary, a distributed option manages to solve these 
problems. As VICTORY has to support a large community of users, the distributed approach was 
considered more appropriate to use.  
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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 we consider a 3D object along with its accompanied information (2D views, text, audio, 
video). The framework will allow process and access of MultiPedia Content for both desktop and 
mobile devices. 

The distributed architecture of VICTORY aims to utilize not only the distributed data storage, but 
also the computational power of peers for the pre-processing, interpreting, indexing, searching, 
retrieving and representing of MultiPedia content. The final goal is to provide the user an efficient 
tool to search, retrieve, and manipulate MultiPedia content. Through the VICTORY framework, 
users are able to handle, visualize, share and retrieve 3D and audio-visual data among peers around 
the world. 

The development and the population of a distributed MultiPedia Repository is supported by the 
distributed nature of VICTORY and the services provided to peers. . As VICTORY has to support a 
large community of users, the distributed approach was considered more appropriate to use as it 
manages to solve issues of storage space and network bandwidth. The services provided by the 
VICTORY framework support the process and access of MultiPedia Content by both desktop and 
mobile peers. 

1.1 Deliverable Objective 

The main objective of this deliverable is to report work accomplished in the task T5.3 of the work 
package no. 5 (WP5). This task deals with the development of the MultiPedia Repository and the 
mechanisms to support its wide access by the community. A definition on MultiPedia objects is 
provided and also a detailed description of the developed services for the manipulation and access 
of them. Furthermore, is justified why a distributed option was selected against a centralised one. 

1.2 Deliverable Structure 

The deliverable is organized as follows. 

�  Section 2 defines the concept of MultiPedia object and presents the way it is accessed and 
handled by the VICTORY mechanisms.  

�  Section 3 introduces the role of different VICTORY entities in access and manipulation of 
MultiPedia objects.  

�  Section 4, provides a detailed description on the mechanisms and services that support the 
development and population of the distributed MultiPedia repository.  

�  Finally, in Section 5 the conclusions are drawn. 
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2 MultiPedia Content 

The main objective of VICTORY is the development of a novel search and retrieval framework for 
3D objects. A new concept of MultiPedia Object is introduced enabling user see in a transparent 
and aggregate way a collection of information concerning the same 3D geometric entity. A 
MultiPedia object is defined as a 3D object along with its accompanied information (2D views, text, 
audio, video). 
 
An example of MultiPedia object is given in Figure 1, where the following content types are 
identified: 
 

�  A 3D object: it is available in VRML format (.wrl file). However, multiple other 3D file 
formats can be supported such as X3D, � FF, OBJ, 3DS etc. 

�  Multiple views of the 3D object: these are 2D images in any of the common image file 
formats or 2D images plus depth information. 

�  Textual information: it is available in several text file formats (.pdf, .doc, .txt, etc.) and it 
may include product information (data sheet), installation instructions, description of the 3D 
object or any other type of information that can be provided in text. 

�  Video: it is available in several common video file formats (.avi, .wmv, etc.) and may 
include additional information, such as demos, installation instructions, etc. 

 

Figure 1: MultiPedia Object - definition 

MultiPedia could be understood as an extension of Wikipedia where knowledge is communicated in 
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a multimedia-based way (besides that Wikipedia also offers pictures, video and other media 
material) supporting innovative ways of accessing, searching and retrieving rich multimedia 
content. VICTORY aims to work out a business model where high quality MultiPedia content will 
be made available in distributed repositories for sharing and trading in a trusted community, where 
reliable data is needed (such as automotive or aerospace).  

The framework supports functionalities of searching, sharing, retrieving and visualizing MultiPedia 
content among peers around the world. The user is able to search for MultiPedia objects in different 
ways: by text, by 2D images, by 3D geometries, etc. Authorized users are able to share new 
MultiPedia objects. By this way, users contribute in the creation of an innovative distributed 
knowledge repository of MultiPedia objects.  

Table 1 includes the attributes which are used for describing a MultiPedia object in the xml –based 
communication between the client and the Search Engine.  

Attribute Type Description 
Att_File_ID Text The value of this attribute is 

unique for each MPO 
registered in the MultiPedia 
repository and is used by the 
search engine’s mechanisms 
when manipulating MultiPedia 
content. 

Att_MPO_Name Text Name of the MPO object 
Att_3DObjectId MD5Checksum (Text) MD5 Checksum of the 3D 

object 
Att_Preview MD5Checksum MD5 Checksum of the 3D 

object’s preview (thumbnail)  
Att_Attachments SetOfMD5Checksum MD5 Checksum of all MPO 

files  
Att_Attachment_Filenames SetOfAttachmentFilenames 

(AttachmentFilename: Text) 
Filenames of all files which 
constitute the MPO 

Att_Type SetOfObjectType (ObjectType: 
Text) 

All categories in which the 
MultiPedia object belongs 

Att_Description Text Textual information for 
describing the specific MPO 

Att_LowLevelFeatures Agg_lowLevelFeatureVector1 
(Vector elements: Floats) 

3D descriptors generated by the 
Low level features extraction 

Att_owner_eMail Text Email of Creator/Submitter 
Att_owner_Name Text Name of Creator/Submitter 
Att_3DFileSize Int_FileSizeInKB (Int) Size of 3D file (in KB) 
Att_3DFileFormat Txt_3DFileFormat (Text) File format of the 3D object 

(.wrl, 3Ds, etc.) 

Table 1: MultiPedia Object- attributes 
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In fact, the above attributes are metadata for describing a MPO. Xml representations, which contain 
the above attributes, are exchanged between the client and the search engine for searching and 
sharing and retrieving MultiPedia objects within the distributed network. Appendix 1 includes 
examples of the XML files.   

 

3 VICTORY MultiPedia Repository  

As MultiPedia repository we consider the collection of MultiPedia objects that are registered for 
sharing within VICTORY. Although at first it was considered to develop a centralized MultiPedia 
repository for the 3D objects, this idea was finally rejected as a centralized approach could raise 
issues of storage space [9]. In a distributed P2P option this possibility is eliminated as files are 
stored locally in the peers’ devices.  Moreover, a distributed approach manages to solve network 
bandwidth problems that could appear in a centralized approach.  

Consequently, the MultiPedia Repository is developed in a P2P distributed basis. The distributed 
nature and the services provided to peers allow the population of the distributed repository of 
MultiPedia objects. Entities that form the VICTORY system have different roles in providing the 
different services and contribute in a different way in the development of the MultiPedia 
Repository. The overall VICTORY architecture, as presented in [1], supports the access to the 
repository and allows users to contribute in the population of it.  Figure 2 presents the entities 
within VICTORY framework. In following sections, a detailed description is given of the role of 
each entity in the creation and population of the MultiPedia Repository. 
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Figure 2: VICTORY abstract architecture 

 

3.1 Super peers  

Super Peers (SP) are always� on, always connected machines, with static IP addresses. A SP 
manages a set of edge peers that are “connected” to it and acts as a server hosting the services that 
are accessed through client-server communication. In particular, each SP knows all the services and 
MultiPedia content available on the controlled clients. Each SP maintains and updates a certain 
number of metadata catalogues describing clients directly connected to it. Moreover, a table 
containing IP addresses of other SPs directly connected is stored on each SP. Finally, it is important 
to be mentioned that SPs play a role of mobile gateways that connect mobile devices to the rest of 
the system.  

Indexing Super Peer (IP ) is a SP which also provides an Indexing service. When a MultiPedia 
object is shared, the Indexing Service signals all Search services for index update. There is one IP 
per community. SPs play a basic role in processing user queries in order to: search for MultiPedia 
Objects, negotiate resources (QoE), and manage VICTORY's services. They also serve as relays 
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thus enabling the clients that are ‘hidden’ behind NATs and firewalls to successfully traverse them 
and establish connections to other client peers.  

3.2 Desktop Edge peers  

Desktop edge peers (DEP) represent client applications that are running on the desktop PC 
machines. Each DEP may be occasionally off-line or disconnected from the network; When a DEP 
gets connected to the network, it should register (or create a “connection”) with one SP. It should 
provide it with all the information regarding the contents and services available, plus other general 
information.  The main GUI of a Desktop edge peer is presented below.  

 

Figure 3: Main screen of the interface of  a DEP   

 

In order to connect to the VICTORY network a DEP has to be identified and authorized. From a 
functional point of view, a DEP is able to search for, share, download and visualize MultiPedia 
Content through the Graphical User Interface. A detailed description of the services provided by the 
VICTORY framework to DEPs is given in Section 4. 
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3.3 Mobile Edge peers  

Mobile edge peers (MEP) represent client applications that are running on mobile devices. They are 
only occasionally connected to the network. They connect to the VICTORY framework through 
mobile gateways provided by SPs. Due to limited resources of the MEPs several functionalities that 
are usually available on DEPs need to be provided on their behalf from other entities in the system. 
MEPs do not share content. They act only as content consumers. Figure 4 presents the main GUI of 
a MEP. 

 

Figure 4: Main screen of the interface of  a MEP   

3.4 Search Engine 

Search engine (SE) provides two services: the search service and the indexing service (SE/I). The 
search service runs on every SP of the system. All SPs use the same index produced by the indexing 
service for the search purposes. Therefore, the SE periodically request index updates. When the user 
submits the query (formatted as an XML document, as presented in Appendix) to the search service 
running on his "personal super peer", the search service takes the query to the search service that is 
currently processing the smallest number of requests. The selected search service processes the 
query and returns the results. 
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The indexing service of the SE runs on the indexing super peer (IP). In VICTORY, there is only 
one IP per user community. This service is used to index the metadata of new MultiPedia objects 
shared by the users.  

3.5 Administration unit 

The Administration Unit provides mechanisms, and tools for registering user and supporting the 
access and management of the MultiPedia repository. It consists of the following modules: 

�  Registration web site 
�  ID Manager 
�  DRM server 
�  MultiPedia Content Manager  

 

Administration Unit

Registration web
site DRM Server ID Manager

MultiPedia
Content Manager

 

Figure 5: Modules of Administration Unit 

 

3.5.1 Registration web site 

The first time the user wants to use the system, s/he contacts the administration unit through the 
VICTORY web page. The administration unit provides means for: 

�  registering the user, 
�  configuring the client application according to the provided personal profile data, 
�  selecting the desired community/ies, and 
�  downloading the appropriately configured client application. 

Figure 6 depicts the Registration web site. Firstly, the user has to fill in the username and password 
within which s/he will be registered for connecting to VICTORY network.  The ID Manager is then 
responsible for registering and permitting user access to VICTORY. In the following text fields the 
user adds some personal information and then selects the user communities s/he would like to join. 
A user could be a member of multiple communities and could ask to join a community at any time, 
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not only during the downloading process. After the selection of communities, the user has to select 
the software version to download with respect to the type of his/her device. There are two available 
versions, a PC version (for DEPs) and a PDA version (MEPs). 

 

Figure 6: VICTORY registration web site 

3.5.2 DRM system 

The role of DRM system in VICTORY is to provide the necessary functionality for managing 
Digital Rights based on MultiPedia Objects produced and distributed within the VICTORY 
framework.  In short, the DRM system within the VICTORY framework provides: 

�  proper level of management and protection of the digital content – MultiPedia objects, 

�  mechanisms to define specific rights, 

�  mechanisms to ask for conditions to be fulfilled before an object can be delivered to and 
consumed by the consumers, 

�  a secure and resilient way for transferring and delivering MultiPedia objects. 
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More information on this mechanism can be found in Error! Reference source not found..  

3.5.3 ID Manager 

The VICTORY framework will be secured through the realization of an effective identity 
management unit architecture. The centrepiece to this architecture will be the identity management 
module. The identity management unit will allow peers to share MultiPedia Content in a secure 
manner while ensuring that user privacy is always protected. The aim will be to ensure user privacy, 
content protection and adherence to business rules and security policies. An Identity Management 
Function (IMF) will reside in each VICTORY Community of peers. Typically, the IMF will be 
hosted by a SP. The IMF functional purpose is to: 

�  allow peers to identify each other and share MultiPedia Content, services, and resources in a 
trustworthy manner, 

�  ensure adherence to business rules and security policies, 
�  perform authentication and identity federation among peers. 

The functionality of Identity Management Unit function is described in detail in [ 2].  

3.5.4 MultiPedia Content Manager 

MultiPedia Content Manager (MCM) is a module of the Administration unit developed for 
administering the available content of the MultiPedia Repository. In particular, the MultiPedia 
Content Manager is provided with all the functionality of an edge-peer plus it has the capability of 
removing MultiPedia Content. MCM provides an interface through which the Administrator will be 
able to search for MultiPedia Objects to every available community. When a MultiPedia Object is 
found to contain inappropriate or irrelevant content, the MCM removes it from the repository.  
Removing a MPO from the Repository means changing the search indexing so as the MPO cannot 
be found by any user. By this way, inappropriate or irrelevant MultiPedia Content is excluded from 
the distributed repository. 

 

4 Support Mechanisms/ Services   

The functionality of the different entities within VICTORY, as well as the communication among 
them provide mechanisms for the process and access of MultiPedia content  and consequently the 
user contribution in the creation and population of a distributed knowledge repository. These 
mechanisms/services are presented in the sequel.  

4.1 Sharing 
MultiPedia content sharing is the activity of making MultiPedia objects available to other users in 
the network. Authorized users are able to share new MultiPedia objects and contribute by this way 
in the development of the distributed MultiPedia Repository. In P2P model, the files are stored on 
and served by personal computers of the users.  
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MultiPedia objects will be registered for sharing within VICTORY. This procedure, therefore, 
includes indexing on two levels. First of all, the metadata describing these objects need to be 
indexed by the SE. Based on the indexed metadata, the MultiPedia objects can be found by 
submitting a query that is mapped to metadata descriptors.  An example of the XML schema used 
for sharing a MPO is presented in Appendix. 
 
Due to limited resources of the mobile devices the sharing service is not active for Mobile EPs. 
They act only as content consumers and do not share content. Figure 7 presents the GUI developed 
for sharing MultiPedia objects in a DEP. 
 
 

 

Figure 7: Desktop edge- peers’ GUI for sharing MultiPedia objects 

Through this interface the user can provide information for sharing a MultiPedia object. 
Specifically, the user can provide the 3D model of the MPO and also the MultiPedia info which is 
the accompanied information and could be 2D images, text, audio or video. Moreover, user can 
manually select from the ‘Taxonomy’ the categories to which the MPO belongs (Manual 
Annotation). If the user does not select categories then the Annotation/ Propagation service 
automatically extracts the categories to which the MPO belongs.   

The second tab (Figure 8) 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’ 
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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 8 : Desktop edge- peers’ GUI for sharing MultiPedia objects – MultiPedia info 

After filling in all substantial information and pressing the ‘Share’ button, an XML schema is sent 
to the P2P network for registering the MPO as a shared object.  

4.2 Search 

VICTORY provides to EPs (Desktop and Mobile) the service of searching for MultiPedia objects in 
different ways: by text, by 2D images, by 3D geometries, or combination of the above.  Figure 9 
and Figure 10 show the ‘Search’ interface in Desktop and Mobile EP, respectively. 

The procedure of searching for MultiPedia objects contains the generation of the search query and 
the submission of the query to the appropriate search service. In VICTORY the search services are 
running on SPs. The search service computes the similarity between the query and the metadata of 
MultiPedia objects that are stored in search engine index and returns a ranked results list. In the 
Appendix, examples of search queries can be found. Additionally, an example of the XML schema 
returned from the search engine when performing a query is presented. (More information on the 
VICTORY search engine can be found in Error! Reference source not found.).  
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Figure 9: Desktop edge- peers’ GUI  for  searching MultiPedia objects 

 

Figure 10: Mobile edge- peers’ GUI  for searching MultiPedia objects  
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The search results are presented to the user through the GUI. Each retrieved result corresponds to a 
MultiPedia object that is shared by another EP. Figure 11 and Figure 12 depict the ‘Search results’ 
interface in DEP and MEP, respectively, after a search service has been executed.  

 

Figure 11: Desktop edge- peers’ GUI for presenting the search results 

 

Figure 12: Mobile edge- peers’ GUI for presenting the search results 
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4.3 Low level Feature Extraction 
Low level feature extraction refers to the automatic extraction of geometric characteristics of 3D 
objects. These low-level features, in the form of descriptor vectors, are characterized by high 
discriminative power, when comparing the model with large sets of 3D objects in several databases. 
Thus, a compact representation of the 3D model is achieved (with descriptor vectors), which in turn 
simplifies the comparison between models. The Low level Feature Extraction service supports the 
Search and Share service by providing the descriptor vectors of the 3D objects of the MultiPedia 
objects.  More information on Low level feature extraction algorithms can be found in [4]. 
  

4.4 Download 

After a search has been executed, the search results are presented to the user. Each retrieved result 
corresponds to a MultiPedia object that is shared by another(s) EP(s). The user could select the 
MultiPedia object s/he desires to download and store it to the local hard disk drive. Figure 13 and 
figure 14 present the ‘Download’ interface of a Desktop and a Mobile EP, respectively. 

 

Figure 13: Desktop edge- peers’ GUI for presenting the download process of MultiPedia object 
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Figure 14: ‘Mobile edge- peers’ GUI for presenting the search results 

 

4.5 Relevance Feedback 
Relevance Feedback (RF) module is provided as an internal functionality of the SE. Specifically, 
RF receives implicitly feedback from the user. Through the GUI the user can rank the retrieved 
results by indicating the relevance (positive and/or negative) to the retrieved objects. Such similarity 
scores are used by the RF module for the next retrieval iteration, and the process is repeated until 
the user is satisfied and finally accepts the results.  
Thus, the goal of the RF mechanisms is to improve the performance of MultiPedia object retrieval 
in the context of the VICTORY platform, by increasing the precision of the system in an inherently 
stringent and dynamic environment. Deliverable D.4.4 [5] presents in detail the RF mechanisms 
developed in VICTORY. 
 

4.6 Visualisation 

A visualization service is also provided to the EPs. According to the device, an ad-hoc interface 
allows roto-translation operations. The EP is able to negotiate an optimal resource usage according 
to a set of parameters such as: computational power of the device, network bandwidth, screen 
size/resolution, and so on. The system (i.e., the QoE manager) proposes the user the optimal 
visualization method, local or remote, according to the complexity of the model to be displayed. If 
the local visualization is chosen, a file is downloaded locally and a stand alone application allows to 
open and browse the 3D content. Otherwise, only data representations are sent to the EP.    
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Figure 15: Desktop edge- peers’ GUI for visualization of 3D models 

 

Additionally, an EP is able to share the visualisation experience with other VICTORY’s users. The 
EP interface allows to participate to shared and collaborative visualization sessions. The interface 
gives the user the ability to: search for a collaborative session, join/disconnect to a session, ask the 
remote rendering engine unit for the token (the EP who ‘holds’ the token is leading the 
collaborative visualization session), and release the token. Error! Reference source not found.15 
shows a possible collaborative scenario where two users are connected by a tabletPC and a PDA 
and other users are at the remote console [6].  
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Figure 16: A remote visualization session example. Two mobile devices and the remote console. 

 

4.7 Watermarking 
 
The VICTORY framework enables distribution of a considerable amount of MultiPedia content 
among the network’s several peers. In order to protect the intellectual property rights of the content 
owners, 3D model watermarking techniques will be used. By making use of the VICTORY 3D 
Model Watermarking tool, which is integrated into the VICTORY client application, a VICTORY 
user embeds a unique identifier to the 3D models he/she owns. The embedded watermark carries 
information about content ownership and its detection by other users, who have access to the 3D 
content, is possible.  
 
The success of the proposed watermarking schemes, with respect to other existing state-of-the-art 
methods, ensures maximum protection of the protected content. Even if the 3D content may suffer 
several attacks, such as affine transformations, points reordering, re-meshing, polygon 
simplification, mesh smoothing, etc, from other users, the watermark detection by the original 
owner will be still feasible, therefore, protecting the content from any kind of illegal and 
undesirable distribution.  For more information please see D6.2 [7] 
 

4.8 Annotation/ Annotation Propagation 
The annotation and annotation propagation mechanism in the VICTORY framework is a procedure 
distributed among different VICTORY network entities. The possible categories for a MultiPedia 
object are community specific. Each SE in a community keeps a copy of the community taxonomy 
(tree-level structure of the categories). During the VICTORY client application initialization, the 
client receives the taxonomies of the registered communities. The manual annotation takes place in 
the client application during the sharing of the MultiPedia objects (Figure 7). The user can select the 
most appropriate categories for describing the object. 

In case that the user shares a non-annotated object, the suggested values will be used as annotations. 
Regarding the VICTORY project, the manual annotation is already a distributed process, since the 
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VICTORY users play the role of the manual annotator. Deliverable D4.3 Annotation and 
Annotation Propagation presents in details these mechanisms. 
 
 

4.9 Quality of Experience 

The Quality of Experience Manager has been designed and implemented as "an optimized" collection 
of services used for enhancing user experience. In particular, effort has been devoted to efficiently 
support services where different parameters have to be "tuned" to provide the user a satisfactory 
experience. Remote rendering on thin/mobile devices, collaborative visualization, graphics resource 
selection, and super-peer selection have been identified after a deep analysis. 

The selection mechanism of a SP impacts on the load balancing for the search phase. The EPs have to 
be "evenly" distributed across all SPs of a community where SEs are running. The term evenly has to 
be intended as an uniform load balancing among SPs. The goal is to provide search results as fast as 
possible, thus enhancing system performance and user satisfaction.  

The Publishing & Subscribe mechanism (in this case, the most appropriate term is Service Discovery) 
related to rendering services and collaborative visualization sessions, that is the graphics resource 
selection mechanism, impacts on the visualization of MultiPedia content. This part of the QoE 
framework allows the user to search for rendering/visualization services in an efficient and fast way. 

Finally, the support to the remote visualization on mobile/thin edge-peers aims to enable the user to 
display complex 3D geometries (that can be part of MultiPedia objects) is a smooth and interactive 
way. In order to tackle this issue, a QoE manager for the remote visualization will be able to 
dynamically tune a set of parameters (frame resolution, compression ratio, and frame rate), at server 
side, in order to provide an "optimal" visualization at client side; moreover, some user preferences, 
such as the priority order of the aforementioned parameters, are taken into account. 

More information on QoE can be found on Deliverable 3.2 [6] 

 

 

 



VICTORY Deliverable 5.3 

 

 

                     

                                Contract N. 044985 

 

October 2008 27                           CERTH/ITI 

 

5 Conclusions 

This document presented the mechanisms and services that support the development of the 
MultiPedia Repository and contribute to its population. The concept of MultiPedia object is 
introduced and the functionality provided for searching, retrieving and manipulating MultiPedia 
content is presented. 

The role of different entities in the development of the repository is determined and the support 
mechanisms are presented. The overall VICTORY architecture supports the development of 
distributed MultiPedia Repository allowing users to contribute in the population of MultiPedia 
content. Through the VICTORY framework, users are able to handle, visualize, share, search and 
retrieve 3D and audio-visual data among them.   

Due to the fact that VICTORY has to support a large community of users, the distributed approach 
was considered more appropriate to use instead of a centralized one. Additionally, the distributed 
nature of framework enables the creation of a knowledge repository of complex heterogeneous 
objects like MultiPedia objects and manages to solve issues of storage space and network 
bandwidth that often rise in centralised approaches.  
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Appendix  

The next tables present the structures of the XML files which are exchanged between edge peers 
and the search engine in order to manage MultiPedia content. MPOs are represented in those XML 
files by the means of the attributes presented in Table 1. Each table refers to the xml –schema used 
for executing a service. In particular, Table 2 refers to the xml file generated by the edge peer when 
sharing a MPO. Table 3 and Table 4 refer to a search query by 3D model and by image 
respectively. Finally, Table 5 presents the xml returned by the search engine when a search query is 
executed. 

Share Request XML 
<OrengeProcessMgrQuery pipeline ="VictoryIndex"> 

 <Agg class="Agg_VICTORY.V1"> 

  <AV n="Att_MPO_Name" v="New rim"/> 

  <AV n="Att_3DFileSize" v="1220"/> 

  <AV n="Att_File_ID" v="1"/> 

  <AV n="Att_3DFileFormat" v="off"/> 

  <AV n="Att_3DObjectId" v="fa71cbf2Df094009c6379ce9ebaf17aa"/> 

  <A n="Att_Type"> 

   <Set class="SetOfObjectType.V1"> 

    <Ato class="ObjectType.V1" v="Complex Parts"/> 

    <Ato class="ObjectType.V1" v="Wheel-Rim"/> 

   </Set> 

  </A> 

  <A n="Att_Attachments"> 

   <Set class="SetOfMD5Checksum.V1"> 

    <Ato class="MD5Checksum.V1" 
v="348aa39da6e9320b2397cdb2faa56545"/> 
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   </Set> 

  </A> 

  <A n="Att_Attachment_Filenames"> 

   <Set class="SetOfAttachmentFilenames.V1"> 

    <Ato class="AttachmentFilename.V1" v="NewRim.txt"/> 

   </Set> 

  </A> 

  <AV n="Att_Description" v="New design rim."/> 

  <AV n="Att_owner_eMail" v="immigres@hotmail.com"/> 

  <AV n="Att_owner_IP" v="195.251.117.223 (195.251.117.223)"/> 

  <AV n="Att_owner_Name" v="michalis"/> 

  <AV n="Att_Preview" v="a1376194eb2153a30de426150fcf1b8f"/> 

  <A n="Att_LowLevelFeatures"> 

   <Agg class="Agg_lowLevelFeatureVector1.V1"> 

    <AV n="value0001" v="4.74981"/> 

    ... Number of 3D descriptor times ... 

   </Agg> 

  </A> 

  <A n="Att_LowLevelFeatures2D"> 

   <Agg class="Agg_setOfLLFVector2D.V1"> 

    <A n="vector2D01"> 

     <Agg class="Agg_lowlevelFeatureVector2D.V1"> 

      <AV n="value2D0001" v="1.3996"/> 
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      ... Number of 2D descriptor times ... 

     </Agg> 

    </A> 

    ... Number of 2D views times ... 

   </Agg> 

  </A> 

 </Agg> 

</OrengeProcessMgrQuery> 

Table 2: Share Request XML 

Search Request 3D 
<OrengeProcessMgrQuery pipeline ="Search_Pipeline"> 

 <Agg class="Agg_VICTORY.V1"> 

  <AV n="Att_File_ID" v="1"/> 

  <AV n="Att_3DFileSize" v="10000"/> 

  <AV n="Att_3DFileFormat" v="vrml"/> 

  <AV n="Att_Text_In" v="wheel"/> 

  <AV n="Att_owner_Name" v="michalis"/> 

  <AV n="Att_3DObjectId" v=""/> 

  <A n="Att_Type"> 

   <Set class="SetOfObjectType.V1"> 

    <Ato class="ObjectType.V1" v="Complex Parts"/> 

    <Ato class="ObjectType.V1" v="Wheel-Rim"/> 

   </Set> 
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  </A> 

  <A n="Att_LowLevelFeatures"> 

   <Agg class="Agg_lowLevelFeatureVector1.V1"> 

    <AV n="value0001" v="4.74981"/> 

    ... Num of 3D descriptors times ... 

   </Agg> 

  </A> 

  <A n="Att_LowLevelFeatures2D"> 

   <Agg class="Agg_setOfLLFVector2D.V1"> 

   </Agg> 

  </A> 

 </Agg> 

</OrengeProcessMgrQuery> 

Table 3: Search Request 3D XML 

Search Request 2D 
<OrengeProcessMgrQuery pipeline ="Search_Pipeline"> 

 <Agg class="Agg_VICTORY.V1"> 

  <AV n="Att_File_ID" v="1"/> 

  <AV n="Att_3DObjectId" v=""/> 

  <A n="Att_LowLevelFeatures"> 

   <Agg class="Agg_lowLevelFeatureVector1.V1"> 

   </Agg> 

  </A> 
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  <A n="Att_LowLevelFeatures2D"> 

   <Agg class="Agg_setOfLLFVector2D.V1"> 

    <A n="vector2D01"> 

     <Agg class="Agg_lowlevelFeatureVector2D.V1"> 

      <AV n="value2D0001" v="1.0748"/> 

      ... Number of 2D descriptor times ... 

     </Agg> 

    </A> 

    ... Number of 2D views times ... 

   </Agg> 

  </A> 

 </Agg> 

</OrengeProcessMgrQuery> 

Table 4: Search Request 2D XML 

Search Results XML 
<SEResponse> 

 <RetrievalResult noOfHits="108"> 

  <RetrievedObject sim="0.60928" id="112"> 

   <Agg class="Agg_VICTORY.V1"> 

    <AV n="Att_File_ID" v="1"/> 

    <A n="Att_FullText"> 

     <Set class="SetOfFullText.V1"> 

      <Ato class="Txt_Fulltext.V1" v="this"/> 
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      <Ato class="Txt_Fulltext.V1" v="be"/> 

      <Ato class="Txt_Fulltext.V1" v="wheel"/> 

      <Ato class="Txt_Fulltext.V1" v="rim"/> 

      <Ato class="Txt_Fulltext.V1" v="Object"/> 

      <Ato class="Txt_Fulltext.V1" v="in"/> 

      <Ato class="Txt_Fulltext.V1" v="off"/> 

      <Ato class="Txt_Fulltext.V1" v="format"/> 

      <Ato class="Txt_Fulltext.V1" v="with"/> 

      <Ato class="Txt_Fulltext.V1" v="22506"/> 

      <Ato class="Txt_Fulltext.V1" v="vertex"/> 

      <Ato class="Txt_Fulltext.V1" v="and"/> 

      <Ato class="Txt_Fulltext.V1" v="39470"/> 

      <Ato class="Txt_Fulltext.V1" v="face"/> 

     </Set> 

    </A> 

    <AV n="Att_3DObjectId" 
v="4a4ba48a77ede9d8eca833a80798c76b"/> 

    <A n="Att_Attachments"> 

           <Set class="SetOfMD5Checksum.V1"> 

      <Ato class="MD5Checksum.V1" 
v="5c65860ef50bbc2fd3D8ab85e0748b19"/> 

      <Ato class="MD5Checksum.V1" 
v="3ea50d2706dfbb08df023f55ac704e59"/> 

           </Set> 
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    </A> 

    <A n="Att_Type"> 

     <Set class="SetOfObjectType.V1"> 

      <Ato class="ObjectType.V1" v="Wheel-Rim"/> 

      <Ato class="ObjectType.V1" v="Complex Parts"/> 

      <Ato class="ObjectType.V1" v="Object"/> 

     </Set> 

    </A> 

    <AV n="Att_Description" v="This is a Wheel-Rim …."/> 

    <AV n="Att_Preview" v="0e3D3D6b12ba4a1fb02D7013a2e3e438"/> 

    <AV n="Att_owner_eMail" v="immigres@hotmail.com"/> 

    <AV n="Att_owner_IP" v="195.251.117.223"/> 

    <AV n="Att_owner_Name" v="michalis"/> 

    <AV n="Att_3DFileSize" v="1428"/> 

    <AV n="Att_3DFileFormat" v="off"/> 

    <AV n="Att_MPO_Name" v="Wheel Rim 5"/> 

    <A n="Att_Attachment_Filenames"> 

     <Set class="SetOfAttachmentFilenames.V1"> 

      <Ato class="AttachmentFilename.V1" v="wheel.txt"/> 

      <Ato class="AttachmentFilename.V1" v="whl.pdf"/> 

     </Set> 

    </A> 

   </Agg> 
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  </RetrievedObject> 

  ... Number of retrieved results times ... 

 </RetrievalResult> 

</SEResponse> 

Table 5: Search Results XML 
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