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ABSTRACT
Enabling an intelligent access to multimedia data requires
a powerful description language. In this paper, we demon-
strate why the MPEG-7 standard fails to fulfill this task.
We introduce then our proposition: an audio-visual spe-
cific description language, modular, reduced, but designed
to be extensible. This language is centered on the notions
of descriptor and structure with a well-defined semantics.
A descriptor can be a low-level feature, automatically ex-
tracted from the signal, or a higher semantic concept that
will be used to annotate the video documents. The descrip-
tors can be combined into structures according to defined
models that provide description patterns.

Categories and Subject Descriptors
H.1 [Models and Principles]: General

General Terms
Design, Documentation, Languages, Standardization

Keywords
Audio-visual description language, descriptor, structure, se-
mantics, MPEG-7, knowledge representation, Semantic Web

1. INTRODUCTION
While digital video documents are easier than ever be-

fore to produce and more and more available on the Web,
their effective processing is still problematic. Generally,
the audio-visual document has to be decomposed in smaller
parts and then indexed by a representation of its content
to be efficiently retrieved and manipulated. For instance,
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the French National Institute of Audiovisual (INA) is used
to describe manually both the structure and the content of
each document of its archive with keywords, thesauri or free
text annotations. These textual descriptions can be used
for retrieving relevant video sequences or for enhancing their
content to produce new rich media documents. The main
problem is then the design and the standardization of a de-
scription language, flexible enough to enable an intelligent
access to the information, but which takes also into account
the peculiarities of the audio-visual media. This article pro-
pose to tackle this hard task arguing that the MPEG-7 stan-
dard [4] fails in this challenge.

The “Multimedia Content Description” standard, widely
known as MPEG-7, standardizes tools or ways to define mul-
timedia Descriptors (D), Description Schemes (DS) and the
relationships between them. The descriptors correspond to
the data features themselves, generally low-level features,
while the description schemes refer to more abstract de-
scription entities. These tools as well as their relationships
are represented using the Description Definition Language
(DDL), the core part of the language. After an exploration
phase where high-level requirements have been gathered [6],
a call for DDL proposals was proposed by the MPEG-7 com-
mittee. These proposals were evaluated [3] and at the end of
the selection process, the XML Schema recommendation [8]
has been adopted as the most appropriate schema language.
However, we argue that MPEG-7 does not comply with the
requirements the committee has itself settled, mainly be-
cause of the choice of XML Schema as the MPEG-7 DDL.
Actually, the W3C schema language does not reconcile the
critical issue of object-oriented semantic expression versus
structural validation. Therefore, we propose in this article
an alternative description language, AV specific, modular,
reduced, but designed to be extensible.

In section 2, we demonstrate why MPEG-7 falls short to
be the multimedia description language it aims to be. We
detail then our proposition in section 3: an audio-visual
specific description language centered on the notions of de-
scriptor and structure. Finally, we give our preliminary con-
clusions in section 4.

2. MPEG-7: A SCHEDULED FAILURE
MPEG-7 is a large and complex standard that provides



the tools for describing any multimedia document, but it
puts largely the emphasis on audio-visual (AV) data. As
part of the MPEG-7 development process, the specification
of the requirements play a key role since they allow to define
the scope and the expressiveness of the language [6]. All the
functionalities retained are clearly relevant and necessary for
accessing and processing audio-visual data. However, not all
of these requirements have been met in the current MPEG-7
framework and some of them cannot be addressed, mainly
due to the choice of XML Schema as the MPEG-7 DDL. We
give below some arguments that prevent the use of MPEG-7
as an effective description language.

1. A closed set of descriptors: Even if the language con-
sists in a huge amount of descriptors and descriptions
schemes, it is not sufficient to cover all description
needs. Yet, it is not possible to define new descrip-
tors. MPEG-7 provides a vocabulary extension facility
thanks to the Classification Schemes (CS). However,
the new terms defined are not descriptors, that is, they
can only be used as descriptor value but cannot be part
of models to constrain the structure and the semantics
of collection of multimedia documents. Furthermore
a CS is closer to a thesaurus than a formal ontology
because of the constructs provided. This lightweight
semantics does not allow to bring the access and the
exchange of multimedia content to its full potential.

2. A non object-based data model : Using XML Schema
as the MPEG-7 DDL does not provide a pure object-
oriented data model. XML Schema allows to derive
new types from existing ones, either by restriction or
by extension. However, even if this derivation mech-
anism reminds the inheritance of the object-oriented
programming languages, it is actually rather a reuse
of the content model defining the super type. Conse-
quently, the use of XML Schema makes difficult the
creation of new DS while inheriting some properties.

3. A non modular language: The MPEG-7 schema is not
modular since any description has to import the whole
schema to be valid. The descriptions themselves are
very complex because of the way they have to be made.
Indeed, for manually describing a particular segment
of interest, a documentalist has to select the whole
document and apply numerous decompositions until
he reaches the desired portion of video to be anno-
tated. Moreover, the strictly hierarchical resulting de-
scription is not suitable in a lot of cases and other
syntactical constructions should be allowed.

4. No formal semantics provided : MPEG-7 is based on
XML Schema that not only impacts syntax level as-
pects. One needs to read the English prose in the
standard to understand the meaning of the schemata.
Since no formal semantics are provided, the applica-
tions cannot access to the meaning of the descriptions.
For alleviating the lack of semantics of MPEG-7, [2]
has already proposed an ontology expressing the se-
mantics of the MPEG-7 metadata terms. Previous
work by the authors [7] described a general architec-
ture based on ontologies (OWL/RDF) to describe for-
mally the content of the videos, and documentary tools
(MPEG-7/XML Schema) to constrain their structure
for finally offering reasoning support on both aspects

when querying the database. However, if this archi-
tecture allows to bring more semantics to the descrip-
tion, it does not solve the problems expressed above
(real object-oriented data model, modularity, AV spe-
cific language, extensibility, etc.).

Finally, the MPEG-7 goal is unclear and one can wonder
if it aims to be an exchange format or a real machine under-
standable and processable representation of the multimedia
description. We propose then to start again from the ini-
tial requirements for designing a core description language,
reduced but extensible and coming with a formal semantics.

3. AN AUDIO-VISUAL DESCRIPTION LAN-
GUAGE PROPOSAL

3.1 The Basic Concepts
A document is a set of traces, written by one or several

authors on a medium, meaningful for potential senders and
receivers, and that exhibits an intentional structure. When
the document is digitalized, its physical nature becomes less
important and we can observe that it shares some common
peculiarities with the AV document: both are encoded in a
particular format that cannot be accessed directly, but has
to be calculated in order to provide a meaningful represen-
tation. As reported by [1], old confusions between medium,
message, and meaning are then renewed. Hence, when de-
scribing AV documents, the system should distinguish the
document from its content or the media itself.

The AVDL includes these three notions:

• A document is considered from a classical documen-
tary standpoint and will serve as basic material for the
description process.

• A content is an abstraction of a media. It can be
physical (i.e. an autonomous file stored on a disk) or
virtual (i.e. the result of elementary editing operations
on physical pieces of content).

• A media is an interface between the document and
its content. Its main purpose is to allow the decompo-
sition into its media constituents such as audio tracks
or viewpoints from several cameras.

As the MPEG-7 DDL, our proposed AVDL allows to de-
fine Description Schemes (DS). However, these are not equiv-
alent to the corresponding MPEG-7 tool. In our case, a DS
has a broader sense, since it can be considered as a set of
definitions gathering together:

• The descriptors: they can be low-level features, au-
tomatically extracted from the signal (e.g. Tracking,
Detection, etc.) or higher semantic concepts (e.g. AV
genres like Interview), and they are used to annotate
the audio-visual documents. The descriptors are or-
ganized in taxonomies and can be defined formally in
order to be machine understandable.

• The properties: they help to define the descriptors
and are also organized in taxonomies. Attached to
a particular descriptor, a property is typed, that is, a
range is provided. Moreover, a property can be defined
intentionally with a rule allowing to calculate dynam-
ically its value.



• The structures: they are the real description pat-
terns. A structure is defined with a model that gives
the possible descriptors to be instantiated and the way
they are combined. As we will see in section 3.3, some
model definitions are already provided with the lan-
guage, but the user can define its own model as soon
as he provides the tool to process it.

A Description is then an instance of a Description Scheme.
An instance of a descriptor is a set of values of the types of
the properties defining the class, whereas an instance of a
structure is a combination of descriptor instances, controlled
by its model.

3.2 An Extensible Set of Descriptors
Extensibility is a key feature of our proposed description

language. Therefore, the AVDL allows to define its own de-
scriptors and properties. Some built-in concepts are already
provided with the language for taking into account the pe-
culiarities of the AV media, and all the new descriptor and
property definitions have to be classified under this hierar-
chy. Figure 1 shows this meta-model in the UML formalism.

Figure 1: The model of our proposed AVDL

• Descriptor can have some properties, a parent de-
scriptor and inherits then its super properties, and it
can be part of structure definitions. Finally, a formal
definition can be given in order to represent the mean-
ing of the descriptor in a machine-accessible fashion,
which allows to perform some reasoning on the future
descriptions. Currently, the Ontology Web Language
(OWL) [5] is supported by the AVDL for representing
this formal semantics.

• LocatedDescriptor is a kind of descriptor which has
the ability to be located in an AV content. All the
necessary constructs for locating descriptors in space
or in time are also defined in the language.

• DescriptionRelationship allows to characterize the
annotation link (depicts, symbolizes...) between a Lo-
catedDescriptor and a Media via a particular Location.

In the same way, new properties can be defined, special-
izing the Property concept. They are typed, that is, a
domain (Descriptor) and a range (Descriptor or Datatype)
have to be specified. A special kind of property named In-
tensionalProperty allows in addition to dynamically infer
its value thanks to the specification of a calculus rule.

3.3 An Open Way to Design Its Own Structure
Describing audio-visual documents amounts to consider

conceptual aspects (the content) as well as documentary as-
pects (the structure). In order to constraint the descriptions,
it is important to represent and control this structure, that
is, a combination of descriptors according to a given model.
The AVDL proposes different kinds of models based on spa-
tial, temporal and logical constraints.

For instance, Table 1 gives, in the EBNF form, the mereo-
logical structure for all SportsMag. This schema specify that
a sports magazine always begins with a FirstStudioSeq, fol-
lowed by several sequences that could be either a FormDefi-

nedSeq or a series of StudioAnnouncement and Report, and
that finally ends with a LastStudioSeq. A StudioSeq can
contain some LiveSportsExcerpt commented on studio and
short CaricaturePicture. Finally, a Report can be com-
posed of Interview and LiveSportsExcerpt sequences.

SportsMag := ( FirstStudioSeq,
(StudioSeq |
(StudioAnnouncement,Report))+,

LastStudioSeq )
StudioSeq := (SportsExcerpt|CaricaturePicture)*

Report := (Interview|SportsExcerpt)*

Table 1: The Sports Magazine temporal structure

4. CONCLUSION
We have proposed an AV description language which aims

to be an alternative to the MPEG-7 standard since we have
argued that the latter presents major drawbacks. The main
characteristics of this new language are its extensibility and
modularity. Moreover, each component can be formally de-
fined using Semantic Web technology, thus providing ma-
chine understandable and processable description of the AV
contents. We have begun to implement this language pro-
viding an API as well as an XML syntax.
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