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Abstract 
 
When content producers are forced to generate and manage content day after day (and, most of the time, in a 
hurry), as in the case of TV broadcasters, they have different priorities and requirements than other kinds of 
content providers. However, the requirement for content interchange through optimum content search is always 
there. The paper presents how the issue of interoperability of metadata and digital rights information is solved in 
a specific project, the XAC (Xarxa IP Audiovisual de Catalunya, Audiovisual IP Network of Catalonia), where 
producers of TV programmes are the main involved content owners. After an analysis of how these content 
providers manage metadata and rights information, a specific proposal fulfilling providers’ requirements and 
International Standards, the XAC Metadata Set (XAC-MS), is described. This is the basis for implementing a 
system for multimedia content interchange that could be extended to other kinds of multimedia publishing. 
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1 Introduction 
 
The work presented here is being developed in the context of a regional project, funded by the Catalan 
government, called XAC (Xarxa IP Audiovisual de Catalunya, Audiovisual IP Network of Catalonia). It takes 
advantage of a second generation Internet with a higher bandwidth, being deployed by the i2cat Foundation [1]. 
Since we have this new infrastructure, we will take benefit of it in order to provide new services over the 
broadband Internet. Our area of work is that of local TV channels that would be interested in applications such 
as transmission of digital TV or TV programmes interchange. Since these broadcasters are facing the 
introduction of the Digital Terrestrial Television (DTT), they are in a risk of losing broadcasting licenses, so 
they need to think in providing new services to survive. 
 
For the above reasons, the Catalan government has started the XAC project, which is being led by researchers 
from the DMAG (Distributed Multimedia Applications Group) [2] at the University Pompeu Fabra (UPF). The 
general idea of the project is to facilitate programmes interchange between TV broadcasters over Internet. It 
must be noted that, although local TV channels are the main users of our system, other multimedia content 
producers (not only content for TV distribution but also, for example, for learning purposes) are also 
participating and being taken into account. For this new content interchange, the first thing we need to do is to 
analyse how content producers and broadcasters are currently working. The first analysis has been around 
metadata and digital rights. We have found that TV producers and local TVs do not usually use standardised 
metadata schemas in order to catalogue their content. Then, it is difficult for them to perform operations like 
content search, content acquisition and sharing, content transmission, etc. Section 2 describes the results of this 
first step. 
 
The aim of the XAC project, oriented towards local TV broadcasters and other content producers, is to provide a 
pilot application for performing content search, transmission, distribution, storage and purchase using Internet. 
The project should demonstrate if all the above is possible. After the results of the mentioned first analysis, we 
have proposed a metadata set that fulfils the users requirements and still follows international standards. The set 
is defined in section 5, while section 3 describes the considered standards and section 4 the same for the Digital 
Rights Management (DRM) aspects. 
 
Finally, some aspects of the system implementation are briefly described in section 6. The conclusions include a 
few considerations on how to extend our results to different environments, such as the learning-oriented 
publishing one. 
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2 Current Use of Metadata 
 
As a first step of our project, we have made an analysis on how content producers and broadcasters are currently 
working, focussing on their possible use of metadata in order to catalogue their content. We visited more than 
twenty local televisions of Catalonia, and, by means of the responses received to a questionnaire, we realised 
that some of them did not even know what does metadata mean, and of course, they did not use any standardised 
metadata schema. 
 
In more or less detail, every content producer uses a self-defined set of fields to catalogue (non-standardised 
metadata), which depend a lot on where content is stored. Those who just use stickers on the tapes or notebooks, 
only register the title and the date, while those who use databases, like MS-Access or My-SQL, and dedicated 
software, can easily afford to have twenty (or more) fields to describe each content. In between, we found some 
local channel storing metadata in MS-Excel files or MS-Word files, but after all the visits we could conclude 
that the majority of them (twelve out of twenty) use MS-Access. 
 
Our objective was then to decide a common schema based on an international standard perfectly adapted to the 
needs of the local channels. It should be simple but complete. This is described in section 5. On table 1 we can 
see all the fields used by the content producers in order to catalogue their content. 

 

News Duration Award list District / Quarter Time Code (TC) 
Title Rough duration Notes Place / Street TC In 

Specific title Language Edited Persons / guests TC Out 
Programme title Subtitles Locution Politics Rough TC Out 
Type of content Date Presenter Related Material Rough TC In 

Section Archive date Producer Comments Clean capsule 
Series Shooting date Camera Text Labelled Capsule 

Genre/Theme Keyword Editor Tape number Rough camera tape 
Format Synopsis Author Emission number Total sheets/Dossier 

Sound channels Target audience Technician Master number Label 

Table 1: Fields for content cataloguing used by content producers 

 
3 Standards for Metadata Definition 
 
We have also analysed the current metadata standards for the area of television programmes and, in general, for 
the description of multimedia content. It is a very important requirement for our project to follow open standards 
to assure the extensibility of this initial Audiovisual Network as well as its interoperability with other future 
Networks. From the beginning we have identified two main international initiatives as the most suitable: TV-
Anytime [3] and MPEG-7 [4]. In this section we make a detailed analysis of both initiatives and also a brief 
description of other initiatives that were also considered. 
  
3.1 TV-Anytime 
 
TV-Anytime [3] is a worldwide international consortium dedicated to producing standards for storage-based TV 
receivers. It was founded in September 1999 and is led by consumer electronics manufacturers, broadcasters, 
telecom operators, etc. of all over the world. The TV-Anytime specifications are published as ETSI (European 
Telecommunication Standards Institute) [5] Technical Specifications and Reports, and are referenced from ITU 
(International Telecommunication Union) Recommendations [6]. 
 
In TV-Anytime, the metadata is descriptive information about the content. It is generally qualified as attractors, 
as this data is used to attract the user towards content of interest to him/her. It is important to emphasise that it is 
a standard mainly focused on the home consumers and provides attributes for: 
 

• Intention: entertainment, information, education, 
• Format: artistic performance, magazine show, cartoon, 
• Content: nature / subject of the programme / commercial 
• Origination: live from studio, cinema release movie, 
• Intended Audience: by gender, age, socio-economic group, educational level 
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• Content Alert: strong language, sexual nature 
• Media Type: video & audio, multimedia application, audio 
• Atmosphere: psychological or emotional characteristics 
• Language: language codes 
• Roles: director of photography, visual editor, sound mixer 
• Action Type: types of user action being monitored 
• How Related: trailer, sibling, recommendation  

 
The TV-Anytime Forum has adopted the XML-based MPEG-7 Description Definition Language (DDL) as its 
representation format for metadata. XML is now widely used and offers many advantages such as extensibility 
and the facility to separate data from the application. As an example, Table 2 represents the XML schema of 
BasicContentDescriptionType. 

 

Title 
Media Title 
Short Title 
Synopsis 
PromotionalInformation 
Keyword 
Genre 
ParentalGuidance 
Language 
CaptionLanguage 
SignLanguage 
CreditsList 
AwardsList 
RelatedMaterial 
ProductionDate 
ProductionLocation 
CreationCoordinates 
DepictedCoordinates 

 
 
 
 
 
 
 
BasicContentDescriptionType

ReleaseInformation 

Table 2: Example of a TV-Anytime XML schema 

 
TV-Anytime is “transport agnostic” and can be adapted to different environments such as in ARIB (Association 
of Radio Industries and Businesses) [7], ATSC (Advanced Television Systems Committee) [8] and DVB 
(Digital Video Broadcasting) [9]. The way in which the metadata is stored, accessed and used on the PVR 
(Personal Video Recorder) is not covered by the TV-Anytime Specifications. 
 
3.2 MPEG-7 
 
MPEG-7 or ISO/IEC IS 15938 [4], is the standard developed by the Moving Pictures Experts Group (MPEG) 
[10]. Its objective is to standardise the description of multimedia content in a broad sense. To do it, it provides 
the following description tools: Descriptors (D) and Description Schemes (DS). Descriptors are representations 
of characteristics of the content that define its syntax and semantic. On the other hand, Description Schemes 
specify the structure and semantic of the relation between the components that can be Ds or DSs. Another 
interesting aspect of MPEG-7 is that it uses XML as the language for the textual representation of content 
description. To be able to give more utility and flexibility to the standard, new functionalities were added, 
giving as a result a Descriptions Definition Language (DDL). 
 
We have to emphasise that MPEG-7 is only in charge of data description. It does not specify the way of using 
those descriptions. Also, it is different from other standards because it does not focus on a concrete application, 
but it tries to be generic, giving support to a great group of applications. It was created considering the standards 
made by other groups as SMPTE (Society for Motion Picture Television Engineers) [11], Dublin Core [12], 
EBU (European Broadcasting Union) [13] and TV-Anytime [3], that are more focussed on concrete 
applications. 
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Although it is not intended primarily for TV broadcasting as others are, MPEG-7 provides us with a set of 
attributes very useful for the kind of searches that are going to be performed in the project: those related with the 
conceptual information of the reality captured by the content, such as actors, objects and events. 
Fig. 1 shows an example of the description of the information for the creation of a new content, where we can 
distinguish the title in several languages, followed by an abstract of the news in both free text format and in 
structured format based on the Who, WhatAction and Where concepts. There is also a Credits List, the Creation 
Date and the Creation Location. The description ends with some related material. 
 

<CreationInformation id=”noticies1”> 
 <Creation> 
  <Title xml:lang="ca">Telediari</Title> 
  <Title xml:lang=”ca”>Noticies Nit</Title> 
  <Title xml:lang=”es”>Noticias Noche</Title> 
  <Abstract> 
   <FreeTextAnnotation> 
    Manel Rius alcalde del poble de Nou Fonts ha anunciat la construcció 
    d’un casal de joves el qual incorporarà una gran sala d’estudi 
   </FreeTextAnnotation> 
   <StructuredAnnotation> 
    <Who><Name>Manel Rius</Name></Who> 
    <WhatAction> 
     <Name xml:lang=”ca”> ha anunciat la 
      construcció d’un casal de joves 
     </Name> 
    </WhatAction> 
    <Where><Name>Nou Fonts</Name></Where> 
   </StructuredAnnotation> 
  </Abstract> 
  <Creator> 
   <Role>Presentador</Role> 
   <Individual> 
    <GivenName>Núria</GivenName> 
    <FamilyName>Bonesaigües</FamilyName> 
   </Individual> 
  </Creator> 
  <CreationDate>2005-06-16</CreationDate> 
  <CreationLocation> 
   <PlaceName>Nou Fonts</PlaceName> 
   <Country>es</Country> 
  </CreationLocation> 
 </Creation> 
  <RelatedMaterial> 
  <PublicationType 
   ref=”urn:mpeg:MPEG7PublicationTypeCS:4”/> 
  <MediaLocator> 
   <MediaUri>http://www.ajuntamentnoufonts.net 
   </MediaUri> 
  </MediaLocator> 
 </RelatedMaterial> 
</CreationInformation> 
 

Figure 1: Information creation description 

3.3 Other Initiatives 
 
As said before, MPEG-7 and TV-Anytime are not the only international standard initiatives in the area of 
metadata for TV programmes. In this section, we briefly introduce three other initiatives relevant to our work 
that we have decided not to implement for different reasons. 
 
3.3.1 PBCore 
 
PBCore [14] is another important initiative. Since 2002, DCMI (Dublin Core Metadata Initiative) [12] is 
carrying out the PBMD Project (Public Broadcasting Metadata Dictionary), specially focussed on the 
description of the content produced by Public Channels of radio and television of the USA. Its close relationship 
with Dublin Core, the most solid metadata standard in the world, assures PBCore’s continuity as well as its 
interoperability with any other metadata standard. 
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Its main advantage is its simplicity. PBCore only defines the vocabulary that can be used by the Public 
Channels, consisting of 48 elements. On the other hand, its main disadvantage is that it is not finished and they 
have not even published the XML schema or any other information about how to map it with other standards. 
 
3.3.2 P/META 
 
P/META [15] is a work project created by the EBU (European Broadcasting Union) [13] in 1999 and consisted 
on creating a standard for the vocabulary used in high-level functions in the exchange of programmes in a 
professional environment of audiovisual distributions (Business to Business). P/META tried to find a minimum 
schema, common to the rest of projects that were being developed in relation with this subject (SMPTE, MPEG, 
Dublin Core and TV-Anytime) but realised the impossibility of such harmonisation because of the different 
interests behind them.  
 
The main objective of this standard is the metadata to define the content, independently of the technology used 
in the communication. It distinguishes between identification metadata, description metadata, rights metadata, 
technical metadata, transaction’s system metadata and other metadata. We have to emphasise the big amount of 
elements it has, as well as its binary codification, which makes it independent of the language being used. 
 
3.3.3 SMPTE 
 
SMPTE (Society of Motion Picture and Television Engineers) [11] is a global organisation, based in the USA 
that sets standards for base-band visual communications. This includes film as well as video standards. SMPTE 
Metadata Dictionary (SMPTE RP210) [16] is a metadata schema for digital audiovisual materials, designed for 
the production environment and covering the entire production chain: pre-production, post-production, 
acquisition, distribution, broadcasting, storage and archiving. It is very extensive and quite complex. 
 
4 Digital Rights Management (DRM) Standards 
 
There are several initiatives for expressing rights in order to later provide digital rights management. In this 
section, the most representative Rights Expression Languages (REL) are briefly described. They are MPEG-21 
REL [17], OMA DRM REL [18] and profiles based on MPEG-21 REL [19]. 
 
4.1 MPEG-21 Rights Expression Language (REL) 
 
The MPEG-21 standard defines different mechanisms and elements needed to support multimedia information 
delivery and management, and the relationships and operations supported by them. In the (currently) seventeen 
parts of the MPEG-21 standard, these elements are elaborated by defining the syntax and semantics of their 
characteristics.  
 
In the MPEG-21 context, the information is structured in Digital Items, which are the fundamental unit of 
distribution and transaction. A Digital Item [20] is constituted by the digital content, plus related metadata, such 
as information related to the protection tools (Intellectual Property Management and Protection, IPMP, Part 4) 
[21] or rights expressions (REL, Part 5) [17]. They allow the implementation of complex Digital Rights 
Management (DRM) systems. MPEG-21 REL specifies the syntax and semantics of a language for issuing 
rights for users to act on multimedia content. One important concept in REL is the License. A License is a 
container of grants that are formed by a principal that has the permission to exercise a right against a resource 
under some conditions that must be previously fulfilled. A Grant inside a license expresses that some Principal 
may exercise some Right against some Resource, subject, possibly, to some Condition. 
 
4.2 OMA DRM REL 
 
The Open Mobile Alliance (OMA) [22] is an industry forum for developing market driven interoperable mobile 
services. They define several aspects for mobile interoperability, but the most relevant for us is the definition of 
a DRM system, including a rights expression language. 
 
OMA DRM [23] defines a rights expression language (REL) [18] that is based on ODRL (Open Digital Rights 
Language) [24]. ODRL has a different syntax in comparison with MPEG-21 REL, but the semantics defined by 
them are quite similar. Both are serialised using XML language. In OMA DRM REL, rights are the collection of 
permissions and constraints defining under which circumstances access is granted to DRM Content. 

Proceedings ELPUB2006 Conference on Electronic Publishing – Bansko, Bulgaria – June 2006  



272 Delgado, Jaime; Llorente, Silvia; Peig, Enric; Carreras, Anna 

OMA has defined two versions of DRM specifications with different levels of complexity, being the simplest 
one (version 1) already available in the market, while the more complex one (version 2) is in the final phase 
before being deployed. 
 
4.3 MPEG-21 REL Profiles 
 
In order to implement effective DRM systems, several profiles are being defined inside MPEG-21, taking 
MPEG-21 REL as a basis. These profiles aim to simplify REL implementation and to provide support for 
interoperability with other rights expression languages, like the OMA DRM REL presented before or that 
defined by TV-Anytime) [3]. A base profile for MPEG-21 REL is already being specified, although the final 
structure of these profiles is still to be agreed [19]. The current Base Profile provides basic interoperability with 
OMA DRM REL based on an initial contribution [25], from our research group, the Distributed Multimedia 
Applications Group (DMAG) [26] that previously provided reference software for different parts of MPEG-21 
[27]. 
 
5 Proposal for the Use of Metadata and DRM Standards 
 
5.1 Motivation 
 
The idea of proposing a standard metadata set (the “XAC Metadata Set”, XAC-MS) and standardised rights 
expression languages is to provide interoperability between different distribution systems. Basically, users will 
have two roles. In their consumer role, they will search for audiovisual content to buy. For this, they will be able 
to use the XAC-MS to make queries and then find any content independently of the local metadata set being 
used. In their supplier role, they will provide information about the content they want to make public to the 
others in order to sell it, also using the XAC-MS. To simplify the first implementation, the metadata database 
will be in the XAC Metadata Server. Clearly, there is a need to develop translators between local metadata 
databases and the XAC-MS. 
 
5.2 Metadata to Use 
 
The first decision was to use a metadata set compatible with some international, commonly used, standard. But 
before choosing one of the standards, we had to assure that all the content producers participating in the project 
would feel comfortable with the metadata set. So, we had to concentrate on the semantics in order to guarantee 
an efficient use of the application that we will offer them. Sometimes, even if different content providers use the 
same fields (genre, place, etc.), from the semantic point of view they use them in a very different way. For 
example, for genre somebody could think of interview, magazine, news, etc. but another could think of sports, 
culture, gastronomy, etc.; so it becomes very important to fix the different possible options for this kind of fields 
to avoid confusions. 
 
It is important to emphasise that only a few local television broadcasters have personnel exclusively devoted to 
cataloguing and also a small group have controlled vocabulary to fill the fields. Because of this, the description 
of the content turns to be very subjective and makes the searches currently not effective.  
On the other hand, we have also realised that TV content providers basically produce news of local scope and 
that is why the set of people and places involved are very specific and important. They need to classify the 
"events" indicating where they happen (in a district or even a street) and the people that appear on them (any 
person with a public position of the locality). It does not seem logical, then, to use the same set of people or 
places for all TV broadcasters.  
 
We could also clearly distinguish between "private" and "public" metadata. Local televisions use some fields to 
classify their contents that are only useful for them and even some that they do not want to publish (for instance, 
information about local politicians).  
 
Taking all these issues into account, we have developed the XAC-MS. It has two parts: public and private. The 
public part is composed by 16 simple elements, which define the characteristics of the resource, and two 
compound elements, devoted to describing the credits of the resource and its content. The private part has 3 
simple elements. The complete XAC-MS can be found in Table 3. 
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Public part Private part 
Title Keywords Local Identifier 
Genre Synopsis Situation 
Format Target audience Non-public comments 
Duration Awards  
Language Observations  
Subtitles Credits  
Edited Content  
Ticker Editing date  
Shooting date Broadcasting date  

Table 3: XAC-MS [elements] 

In order to assure the semantic interoperability and to avoid misspelling, we propose to use a controlled 
vocabulary for the elements genre, format, language, subtitles, edited, ticker and credits. We have created the 
initial lists of possible terms from the actual information recorded by all the providers, aligning similar terms to 
a unique one.  
 
The credits of a resource are specified in many different ways among the content providers. So we propose a 
standard way, useful for everyone, for specifying this kind of information. We propose to use the compound 
element credits, and to include in it an unlimited number of pairs role-person, where the different possible roles 
are in a controlled list, much like the controlled vocabularies for the elements specified above. Examples of 
possible roles are producer, manager, director, actor, presenter, etc. 
 
The content element is a crucial one. A very important amount of searches will be issued against this element. 
So, it is really necessary to specify its semantics accurately. Our proposal is to use a compound element, with an 
unlimited number of groups of four fields: who/what/where/when.  
 
The private part of the XAC-MS is loosely specified, because the information that will be stored in these fields 
is not going to be shared. So, we propose elements like local identifier, situation (video tape in a cupboard, 
DVD in a filer, etc) and non-public comments, for those comments that the providers want to store associated to 
a resource, but they do not want to make public. 

 

XAC-MS MPEG-7 TV-Anytime 

Title Title Title 
Genre Genre Genre 
Format AV Attributes Format 
Duration AV Attributes Media Duration 
Language Language Language 
Subtitles Caption Language Caption Language 
Edited Related Material Attribute Value Pair 
Ticker Related Material Attribute Value Pair  
Shooting date Production Date Creation Coordinates Date 
Editing date Creation Coordinates Date Creation Time 
Broadcasting date Release Date Release Date 
Keywords Keywords Keywords 
Synopsis Synopsis Abstract 
Target audience Intended Audience Target Market 
Awards Awards Media Review 
Observations Related Material Attribute Value Pair 
Credits Credit list Creator + Role 
Content Structured Annotation Where/Who/When/What 

Table 4: Mapping between XAC-MS, MPEG-7 and TV-Anytime 
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After the specification of the XAC-MS, the next step was to try to align it with some international standards. If 
we succeed, then we would be able to claim our XAC-MS to be fully interoperable with environments or 
applications that follow these standards. 
 
The analysis of the different metadata standards related to audiovisual content has shown that both MPEG-7 and 
TV-Anytime have elements that are semantically very close to XAC-MS, so our initial objective can be 
accomplished. We do not need to use the whole standards, because our starting point is the XAC-MS, so we 
have specified a subset for each one of the two standards, which contain the elements that express better the 
semantics of the elements in XAC-MS. These subsets of MPEG-7 and TV-Anytime, with their mapping to the 
elements defined in XAC-MS, appear in SEQ. 

 

5.3 Management of Digital Rights 
 
Nowadays, the control of rights for selling digital content between TV content producers is done by paper 
contracts signed by the different parties. When the receiver TV or producer gets the content (either digital or a 
physical videotape), it is very difficult to know if the use he makes of the content is the one defined in the 
contract. For instance, one could sell a programme to broadcast it once, and then broadcast it some more times. 
One possible solution to the above problem is the use of standardised rights expression languages for describing 
the rights sold by a content producer to another one. In this way, it could be possible to use Digital Rights 
Management (DRM) systems that control the use of the digital content interchanged between the parties. 
 
Our proposal is to use MPEG-21 REL (introduced in section 4.1), the rights expression language defined by 
MPEG-21, to define the business models between distributors and broadcasters. In this standard, an 
authorisation model is also defined, that authorises the use of a licensed digital content based on a chain of 
issued licenses. 
 
However, in the XAC project, we are going to use MPEG-21 REL to define the rights involved in broadcasting. 
This is not possible with the current version of MPEG-21 REL, but, as introduced in section 4.3, the MPEG 
standardisation group is currently specifying profiles for MPEG-21 REL supporting broadcasting and related 
rights. Using the rights inside broadcasting contracts and the MPEG-21 REL profile devoted to broadcasting we 
will try to define an interoperable system, which will provide the authorisation capabilities of the original REL 
together with the new rights used by TV content producers. We will contribute our study on the XAC project to 
the definition of the MPEG-21 REL profile on the broadcasting issue, in which nevertheless we are currently 
already working. Having chosen the MPEG-21 option does not preclude that we will not be compatible with 
other standards, since we are also working in the mapping to alternative DRM standards, such as those specified 
by OMA (see sections 4.2 and 4.3). 
 
As said before, the MPEG-21 REL standard, not only describes a rights expression language, but also describes 
an authorisation algorithm to check if a user can exercise a right over multimedia content based on the licenses 
he owns. This algorithm also considers the license chain that allowed the issuing of a license to a user. Several 
business models (B2B, B2C or B2B2C) can be implemented defining different kinds of license chains. 
The effective management of digital rights not only considers expression of digital rights, but also protection of 
the multimedia content to be consumed and tracking of user actions. Inside MPEG-21, this can be done by using 
other parts of the standard, Intellectual Property Management and Protection (IPMP) and Event Reporting (ER) 
[28]. The combination of different parts of the standard can lead to complex architectures that control the whole 
vale chain, like the DMAG MIPAMS, the architecture proposed by our research group [29]. 
 
6 Implementation of a System for Audiovisual Content Unterchange 
 
This section describes how we are implementing a system for audiovisual content interchange. We describe in 
detail some parts of the system, specifically those related to content search and negotiation and purchase of 
multimedia content based on offers and licenses. 
 
6.1 System Architecture 
 
The architecture of the system is shown in Fig. 2. It is mainly composed by the XAC content and metadata 
servers and the different content providers. The software modules inside each of them are also shown in the 
figure. 
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Figure 2: XAC system architecture 

The following modules and servers are part of the XAC architecture: 
 

- XAC Content Server: It provides access to the content. Multimedia content could be also inside the 
Content providers location. 

- XAC Metadata Server: It provides search functionality based on the XAC-MS. It also provides access 
to the DRM license and offer creation, as well as to the authorisation functionality, which decides if a 
user is allowed to perform some action over a multimedia content or not. 

- Content providers: They provide the content. They could have content and metadata. 
- Metadata translator: Module inside Content providers that translates from the content provider 

metadata to the XAC-MS format. 
- Transfer protocols: The protocols for transferring the content from the content server to the content 

providers or between content providers. 
 
6.2 Content Search 
 
As indicated in section 5, the description of multimedia content will be done by means of standardised metadata, 
based on MPEG-7, MPEG-21 or TV-Anytime. The implementation of searches will be done by combining 
searches over different fields of the metadata related to the content. Nevertheless, not only metadata describing 
content will be considered to perform searches but also rights available over the multimedia content. These 
rights expressions considered for the rights search are those governing multimedia content, that is, licenses and 
offers made by distributors of the multimedia content. The results of the search will be the references of the 
multimedia content accomplishing the conditions included in the search of metadata and rights. In some cases, 
also a preview of the content could be given as a result, to help the user in deciding if the content meets his 
needs and then purchase it. 
 
6.3 Negotiation and Purchase 
 
When a user has found content based on its metadata and rights, he can decide to purchase it. Purchase 
conditions will be described by distribution licenses or by offers (both are based on rights expression 
languages). In both cases, the user purchasing the content can try to negotiate the conditions of the license that 
will govern the content purchased. We can talk about different kinds of negotiation: 
 

• Based on an existing distribution license 
• Based on an existing offer 
• Made from scratch 
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In the above cases, there might be a need to keep track of the negotiation started and send a notification of it to 
the user distributing the content. Fig. 3 describes the negotiation workflow, depending on if an agreement is 
reached or not. In the figure, the different options available are shown. The most obvious case is when the user 
directly accepts the conditions proposed by the distributor of the content. If not, the user and the distributor have 
to negotiate conditions. 
 

User application

Multimedia 
Content Search

Negotiate offer Accept current conditions 
(License or offer)

Purchase content and 
create user license

Supply price 
and conditions

Distributor
Not OK

Distributor OK

User OK

User OK

User
Not OK

 
Figure 3: Negotiation steps 

 
Inside the user application, the user can select the multimedia content search functionality. This functionality is 
based on the XAC-MS. As a result of the search, not only the XAC-MS fields are returned, but also the 
distribution licenses and offers over the multimedia contents accomplishing the search criteria. In case the user 
accepts these conditions, the content is purchased. If not, the user and the distributor may negotiate the purchase 
conditions, and any of them can decide that he does not want to go further on the negotiation. If they reach an 
agreement, the license for the user is created and the content is delivered to the user. 
 
7 Conclusions and Future Work 
 
Problems have been detected in the current way of working of local TVs and TV producers with respect to 
metadata use. The XAC project is implementing a pilot application that solves or at least provides possible 
solutions to these problems. A specification of a standardised set of metadata for content description has been 
developed, that fits at the same time into the current practices of content providers and into specific subsets of 
International Standards, such as MPEG-7 and TV-Anytime. Using this XAC-MS will facilitate search and 
distribution or purchase. Furthermore, the issue of rights management will be included in an industrial sector 
that, although being very important “on paper”, it is not yet used to digital rights management and networked 
environments. 
 
The use of a standardised set of metadata and rights expression language will provide several advantages: It will 
be possible to perform searches of the content based on this set, TV broadcaster will have a common framework 
for content cataloguing, it will facilitate content sharing, transmission and purchase between TVs, etc. 
 
The first prototype will consist of a centralised server containing standardised metadata coming from the 
different providers. Each TV will decide what it wants to publish, that is, which content could be used / 
purchased by other TVs. The result of the search will be a reference to the final content and transmission will be 
achieved through direct access between peers. Rights management will be also featured. This pilot application, 
that will include metadata translators for the different content providers, will be tested in a real environment 
with real data coming from the users of the system. 
 
Finally, it is worth raising the issue of how to improve the system for further use in other environments. Our 
application environment, i.e. production of multimedia content for TV broadcasting, is a kind of electronic 
publishing, since it handles multimedia content (normally video, together with synchronised audio), it could be 
rendered in different devices (although the TV-set is the usual one, it is becoming popular to use a PC when TV 
programmes are transmitted through the Internet), and the content composition issues are those of creating 
video, a specific content. 
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For the above reasons, our work on metadata and rights interoperability could be applied to other areas of 
multimedia publishing. The metadata set we have specified could be extended or reduced based on the particular 
content in which to use our system, for example by adding specific elements for learning. In fact, our future 
work includes extending the content database with some video and other multimedia content to be used for 
learning environments. Extra cataloguing will be done to allow teachers to find relevant material for their 
courses using the XAC platform. 
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