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Abstract nipulated. For instance, INAis used to describing man-
ually both the structure and the content of each document
Enabling an intelligent access to multimedia data re- of its archive with keywords, thesauri or free text annota-
guires a powerful description language. In this paper, tions. These textual descriptions can be used for retrieving
we demonstrate, through a particular scenario, why the relevant video sequences or for enhancing their content to
MPEG-7 standard fails to fulfill this task. We introduce produce new rich media documents such as adaptive and in-
then our proposition: an audio-visual specific description teractive presentations. The main problem is then the design
language (AVDL), modular, reduced, but designed to be ex-and the standardization ofdescription languageflexible
tensible. This language is centered on the notionslef enough to enable an intelligent access to the information,
scriptorand structure A descriptor can be a low-level fea- but which takes also into account the peculiarities of the
ture, automatically extracted from the signal, or a higher audio-visual media. This article proposes to tackle this hard
semantic concept that will be used to annotate the videotask arguing that the new MPEG-7 standard [8] fails in this
documents. It can have some properties including a for- challenge.
mal definition encoded in the new Semantic Web languages, The “Multimedia Content Descriptidrstandard, widely
which provides a formal semantics. Finally, the descrip- known as MPEG-7, standardizésols or ways to define
tors can be combined into structures according to defined multimediaDescriptors(D), Description Schemd®S) and
models that provide description patterns. This notion of the relationships between them. The descriptors correspond
structure is close to what is nameescription Schemes  to the data features themselves, generally low-level features,
in the MPEG-7 standard, but with more expressiveness aswhile the description schemes refer to more abstract de-
our proposed language allows to define its own models. Wescription entities. These tools as well as their relationships
show how our motivated scenario can henceforth be carried are represented using tBescription Definition Language
out. We give also some implementation details of our lan- (DDL), the core part of the language. After an exploration
guage stressing on its XML syntax and the API developedphase where high-level requirements have been gathered
for accessing the data model. We show flnaIIy how it will [1]_], a call for DDL proposa|s was proposed by the MPEG-
be used into the FERIA project, whose goal is to provide 7 committee. These proposals were evaluated [7] and at
a generic framework for developing multimedia production the end of the selection process, the XML Schema recom-
applications for new delivery channels such as interactive mendation [17] has been adopted as the most appropriate
television. schema language. However, we argue that MPEG-7 does
not comply with the requirements the committee has itself
settled, mainly because 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 seman-
) ) ) . ) tic expression versus structural validation. Therefore, we
Producing multimedia content today is easier than ever propose in this article an alternative description language,

before. While digital video documents are more and more 5y djo-visual specific, modular, reduced, but designed to be
available on the Web, their effective processing is still prob-

lematic. Generally, the audio-visual document has to be 1The French National Institute of Audio-visu@iNA) has been archiv-

decomposed_ in smaller parts an.d.then inde_xed by & reprejng and indexing the TV and radio programs broadcasted in France for
sentation of its content to be efficiently retrieved and ma- forty years and thus, has to manage huge audio-visual databases.

1 Introduction




extensible. der to express their common properties at the right level and
This paper is organized as follows. In the next section, to allow the inheritance of their behaviour along the taxon-
we present a scenario that motivates the design of a newomy. Furthermore, these descriptors shall be formally de-
audio-visual description language. We demonstrate in secfined (e.g. using th©ntology Web Languag®]) thus al-
tion 3 why MPEG-7 falls short to be the multimedia de- lowing the application to perform some inferences on the
scription language it aims to be since it does not allow to descriptions. It shall be able to define description schemes,
carry out this scenario. We introduce then our proposi- that is, kind of patterns that constraint the logical structure
tion in section 4: an audio-visual specific description lan- of a document (in terms of its components, and the spatial,
guage centered on the notionsd#scriptorand structure temporal and logical relationships between them). Finally,
A descriptor can be a low-level feature, automatically ex- this language shall be really machine processable and not
tracted from the signal, or a higher semantic concept thatonly an exchange format.
will be used to annotate the video documents. It can have As an example, let us take the task of describing a
some properties including a formal definition encoded in the collection of a particular program. Table 1 gives, in the
new Semantic Web languages, which provide a formal se-EBNF form, the mereological structure for &ports-
mantics. Both descriptors and properties are organized intoMagazine . This schema specify that a sports maga-
taxonomies, hence the properties can be inherited and theine always begins with BirstStudioSequence , fol-
model can be easily mapped into an object-oriented pro-lowed by several sequences that could be eithStua
gramming language. Finally, the descriptors can be com-dioSequence or a series ofStudioAnnouncement
bined into structures according to defined models that pro-and Report , and that finally ends with dastStu-
vide description patterns. This notion of structure is close dioSequence . A StudioSequence can contain some

to what is namedescription Schemés the MPEG-7 stan-  LiveSportsExcerpt commented on studio and short
dard, but with more expressiveness as our proposed lan<CaricaturePicture . Finally, aReport can be com-
guage allows the definition of its own models. Section 5 posed ofInterview and LiveSportsExcerpt se-

comes back to our preliminary scenario and shows how it quences.

can now be accomplished with our proposed audio-visual We will see in the next section why MPEG-7, the natural
description language. Section 6 gives some implementationcandidate to be this language, is finally not suitable for this
details stressing on the XML syntax and the API developed scenario.

for accessing the data model. We show in section 7 how

this language will used into the FERIA project, whose goal 3 MPEG-7: a Non-Suitable Description Lan-

is to prowd(_a a generic _framework for dgvelopmg multime- guage for Accomplishing this Scenario
dia production applications for new delivery channels such

as interactive television. Finally, we give our conclusions

and outline future work in section 8. MPEG-7 [8] is a large and complex standard that pro-

vides the tools (i.e. some Descriptors, Description Schemes
o . and the DDL) for describing any multimedia document, but
2 Motivating Scenario it puts largely the emphasis on audio-visual data. As part
of the MPEG-7 development process, the specification of
The institute INA is faced with the problem of describ- the requirements play a key role since they allow one to de-
ing a huge amount of hours of video (all the TV programs fine the scope and the expressiveness of the language. The
of 50 channels broadcasted in France). Consequently, thelPEG-7 Requirements document [11] presents the needs
documentalists have to strictly follow well-established doc- that the tools have to fulfill. Among these requirements,
umentary practices when indexing all these documents [14].those concerning the DDL are the ability to represent hier-
In this context, our problem is to develop a generic appli- archies of descriptors and spatial, temporal, structural and
cation that could assist the manual description task while conceptual relationships between the descriptors, to have
guaranteeing the structural and semantical validity of the compositional capabilities (i.e. creation and modification
descriptions. The structural constraints allow the validation of description schemes combining descriptors), to validate
of a description with respect to some pre-defined patternsconstraints expressed in these description schemes, to link
representing the logical structure of a program. The seman-the descriptions with ontologies and with the media, etc.
tical constraints force to have machine understandable de- All the functionalities listed above are clearly relevant
scription of the content thus offering reasoning support on and necessary for accessing and processing audio-visual
both aspects when querying a database of videos. data. However, not all of these requirements have been met
The description language underlying to such an applica-in the current MPEG-7 framework. Furthermore, we argue
tion should then fulfill some requirements. It shall support that some of them cannot be addressed, mainly due to the
the hierarchical representation of different descriptors in or- choice of XML Schema as the MPEG-7 DDL. We give be-



SportsMagazine = ( FirstStudioSequence,
( StudioSequence |
( StudioAnnouncement, Report) )+,
LastStudioSequence )
(LiveSportsExcerpt | CaricaturePicture)*

(Interview | LiveSportsExcerpt)*

StudioSequence =
Report =

Table 1. The Sports Magazine temporal structure defined in terms of a regular expression of its
sequences (EBNF form)

low some arguments that prevent the use of MPEG-7 as an
effective description language.

the whole schema to be valid, which makes difficult
the development of lightweight and portable applica-

, ) tion dealing with the metadata. The descriptions them-
1. A closed set of descriptar&ven 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 theClassification Schemg€sS) that allow
one to define & set of standard terms that describe
some domain and a set of terms relations for organiz-
ing theni [8]. However, these terms are not descrip-
tors, that is, they can only be used as descriptor value
or property value but cannot be part of models to con-
strain the structure and the semantics of collection of
multimedia documents. Furthermore, a CS is closer to
a thesaurus than a formal ontology because the con-
structs provided are very limitdvith respect to the
current proposed ontology languages. This lightweight
semantics does not allow to bring the access and the
exchange of multimedia content between applications
to its full potential.

2. A non object-based data mod&Jsing XML Schema
as the MPEG-7 DDL does not providepare object-
oriented data model. XML Schema allows the deriva-
tion of new types from existing ones, either by restric-
tion or by extension. However, even if this derivation
mechanism reminds us the inheritance of the object-
oriented programming languages, it is actually rather a
reuse of the content model defining the super type [4].
Consequently, the use of XML Schema makes difficult
the creation of new DS while inheriting some prop-
erties. Furthermore, the conformity and the validity of
possible new “derived” Description Schemes are rather
fuzzy in the standard and should be studied more pre-
cisely in future version.

. A non modular languageAs a direct consequence of
the bad modeling outlined above, the MPEG-7 schema
is not modular. Hence, any description has to import

chy: use used for broader term narrower termandrelated term

selves are very complex because of the way they have
to be made. Indeed, for manually describing a partic-
ular audio-visual segment of interest, a documentalist
has to select the whole document and apply humerous
decompositions until he reaches the desired portion of
video to be annotated. However, the strictly hierarchi-
cal resulting description is not suitable in a lot of cases
and other syntactical constructions should be allowed.

4. No formal semantics providedMPEG-7 is based on

XML Schema that not only impacts syntax level as-
pects. Since no formal semantics are provided, one
needs to read the English prose in the standard to un-
derstand the meaning of the schemata. The applica-
tions cannot access to the meaning of the descriptions,
which is obviously a major drawback for their inter-
operability. For alleviating the lack of semantics of
MPEG-7, J. Hunter has already proposed an ontol-
ogy expressing formally the semantics of the MPEG-7
metadata terms [6]. This ontology, built by reverse-
engineering of the existing XML Schema definitions
together with the interpretation of the English-text
semantic descriptions, is represented using Semantic
Web languages (OWL/RDE)However, this ontology
covers only the descriptors standardized by MPEG-
7, that are mainly related to the physical features of
audio-visual data. For instance, it is not possible to
type video segments according to their genre (e.g. re-
port, studio, interview) or their general themes (e.g.
sports, sciences, politics, economy). A very detailed
comparison of MPEG-7 and Semantic Web technol-
ogy is proposed in [15, 16]. The authors give the
pros and the cons of each languages with respect to
their abilities to define structures for describing me-
dia semantics. Previous work by the authors [13] de-
scribed a more general architecture based on ontolo-
gies to describe formally the content of the videos

20nly five relationships can be used to form the classification hierar-

3This MPEG-7 ontology is available &ttp://metadata.net/

harmony/MPEG7/mpeg7.owl



(OWL/RDF [9, 12]), and documentary tools (MPEG- (section 4.1). Second, we give the meta-model of the lan-
7IXML Schema) to constrain their structure, to finally guage consisting in a core hierarchies of descriptors and
offer reasoning support on both aspects when query-properties, and we show how these taxonomies can be ex-
ing the database. However, if this architecture allows tended (section 4.2). Third, we describe how to combine
to bring more semantics to the description, it does descriptors into structures according to defined models in
not solve the problems expressed above (real object-order to provide description patterns. Again, it is possible
oriented data model, modularity, audio-visual specific to extend the language with new models and appropriate
language, extensibility, etc.). tools (section 4.3). Finally, we complete the presentation of
. ) ) ) the language with the necessary constructs for locating de-
Going back now on our simple scenario presented in the scriptors in audio-visual documents when annotating them
section 2, we need to create new descriptors for representisection 4.4). In the following, this language will be named

ing the notions ofnterview , Report orLiveSport- AVDL for Audio-Visual Description Language
sExcerpt . These descriptors have also to be defined for-

mally in order to be machine understandable. Finally, we 4.1 The Basic Concepts
need to construct a new description scheme to control the

temporal structure of all programs belonging to this Sports  The notion ofdocumentis central for any information
Magazine category. For creating new descriptors, we cansystem. According to [10], a document is a set of traces,
use the MPEG-Tlassification Schemesechanism, butas  \yritten by one or several authors on a medium, meaning-
aresult, we obtain new terms that cannot be used in descripfy| for potential senders and receivers, and that exhibits an
tion schemessee argument)land with a rather fuzzy for-  jntentional structure. When the document is digitalized, its
mal semanticssee argument)d Another possibility con-  physical nature becomes less important and we can observe
sists in creating new descriptors by extending existing onesthat it shares some common peculiarities with the audio-
with the XML Schema derivation mechanism. However, yisyal document: both are encoded in a particular format
due to the limitation of XML Schema, we cannot defined nat cannot be accessed directly (unlike the traditional tex-
properties for some descriptors and inheriting them along,a| document), but has to be calculated in order to provide
a new hierarchygee argument)2 Actually, we face here 3 meaningful representation. As reported by [1, 2], old con-
the critical issue of object-oriented semantic expression ver-fysions between medium, message, and meaning are then
sus structural validation: by choosing XML Schema as the yenewed. Hence, when describing audio-visual documents,
DDL, the MPEG-7 committee has clearly opted for the lat- the system should distinguish the document from its content

ter. or the media itself.
To summarize this discussion, the MPEG-7 language ap- The AVDL includes these three notions:

pears to be messy when one tries to use it. Its goal is ] ) ]

unclear and one can wonder if it aims to be an exchange ® A documentis considered from a classical documen-
format or a real machine understandable and processable  t&ry standpoint and will serve as basic material for the
representation of the multimedia description. However, we description process.

think that all the requirements stated in prelude to the de- o A contentis an abstraction of a media. It can iy s-
sign of the language are necessary. We propose thento start ¢4 (i.e. an autonomous file stored on a disk and un-
again from these requirements for designing a core descrip- ambiguously identified) ovirtual (i.e. the result of
tion language, audio-visual specific, reduced but extensible  gjementary editing operations on physical pieces of
and coming with a formal semantics. We argue thatthe is-  content, thus consisting in references to physical con-
sue stated above cannot be reconciled with an extension of  ents).

the current MPEG-7 proposal since it implies a complete o . .
change of paradigm on which the DDL is based. We justify ~® A mediais an interface between the document and its

hence the design of an alternative language. In the follow- ~ content. Its main purpose is to allow the decomposi-
ing sections, we detail this language and how it can be used  tion into its media constituents such as audio tracks or
to carry out our proposed scenario. viewpoints from several cameras.

As the MPEG-7 DDL, our proposed language allows one
4 An Audio-Visual Description Language to defineDescription Schemd®S). However, these are not
Proposal equivalent to the corresponding MPEG-7 tool. In our case,
a DS has a broader sense, since it can be considered as a set

In this section, we present our proposed audio-visual de-Of definitions gathering together:

scription language. First, we introduce its basic concepts, e Thedescriptors. they can be low-level features, auto-
that is, the notions obescription SchemandDescription matically extracted from the signal (e.gracking



Detection , etc.) or higher semantic concepts (e.g. e DocumentandExcerpt are rather documentary units
audio-visual genres likReport , Debate , etc.), and that characterize a whole piece of content.

they are used to annotate the audio-visual documents.
The descriptors are organized in taxonomies and can
be defined formally in order to be machine understand-
able.

e Collectionallows to introduce the notion of collection,
that is, a set oExcerpt(or Documenty that shares
some common characteristics such as the authors, the
thematic, the characters and the settings.

e Theproperties: they help to define the descriptors and
are also organized in taxonomies. Attached to a partic- [N the same way, new properties can be defined, spe-
ular descriptor, a property is typed, that is, a range is cializing the Property concept, either inside a descriptor
provided. Moreover, a property can be defined inten- definition or outside. In the latter case, the domain of the
tionally with a rule allowing to calculate dynamically ~Property has to be specified. In both cases, the range of the
its value. property is mandatory since each property is typed. Finally,

a property can specify its super property and then inherits

e Thestructures: they are the real description patterns. jts domain and range. A special kind of property narred
A structure is defined with a model that gives the pos- tensionalProperty allows in addition to dynamically infer
sible descriptors to be instantiated and the way they areits value thanks to the specification of a calculus rule.
combined. As we will see in section 4.3, some model
definitions are already provided with the language, but 4 3 An Open Way to Design Its Own Structure
the user can define their own models as soon as the tool
to process them is provided. Describing audio-visual documents amounts to consider

A Description is then an instance of ®escription conceptual aspects (the content) as well as documentary as-

Scheme An instance of a descriptor is a set of values of pects (the structure). In order to constraint the descriptions,
the types of the properties defining the class, whereas arit is important to represent and control this structure, that

instance of a structure is a combination of descriptor in- is, & combination of descriptors according to a given model.
stances, controlled by its model. The AVDL proposes two basic models:

e Containment specifies that an audio-visual segment

4.2 An Extensible Set of Descriptors and Proper- can be decomposed into other segments and recur-

ties .
sively.
Extensibility is a key feature of our proposed description 4 Regular Expression specifies that an audio-visual
language. Therefore, the AVDL allows the definition of its segment can be decomposed temporally as a regular
own descriptors and properties. Actually, all the new de- expression of other audio-visual segments.

scriptor and property definitions have to be classified under _ o
a hierarchy of built-in concepts that are part of the meta-  Besides these schemes, the AVDL allows the definition

model of the language. Figure 1 shows this meta-model inof its own model as soon as the specific tool dealing with

the UML formalism. this part of the description is specified. The main issue does
In the language, these concepts have a well-defined senhot come from the representation, but rather from the instru-
mantics: mentation of the model, that is the control of the structure.

In particular, we investigate the possibility to define models
in terms of temporal constraints such as the ones expressed
fin[3].

o . The inheritance of structure is also an open issue even if,
.b € _part of structgre d_ef|n|t|ons. Finally, a formal def- most of the time, this notion does not make sense. Actually,
!n|t|on can be given in order tq represen@ the mean-;, particular cases, it can be necessary to specialize existing
ing of the descriptor in a machine-accessible fashion, structures such as the one described in Table 1. That could

WhiCh. aI.Iows to perform some reasoning on the future be done by using more specific concepts or by restricting
descriptions. Currently, the Ontology Web Language their number of occurrence in the model.
(OWL) [9] is supported by the AVDL for representing

this formal semantics.

e Descriptor is the top concept of the hierarchy. It can
have a parent descriptor and inherits then some supe
properties. It can also contain its own properties and

4.4 Location and Media

e LocatedDescriptoris a kind of descriptor which has
the ability to be located in an audio-visual content. As we have seen in Figure 1, some descriptors have the
All the necessary constructs for locating descriptors in ability to be located in the audio-visual content. For that
space and/or in time are presented in section 4.4. purpose, the AVDL provides the necessary constructs for
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Figure 1. The hierarchy of concepts provided by our proposed AVDL meta-model
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Figure 2. The basic constructs for locating descriptors in a media

representing the spatial, temporal and spatio-temporal lo- is to avoid the rounded errors when one has to make
cation (Figure 2). A temporal location can baemporal some calculus on the points of an imagey(due to a
interval (defined by its boundaries) or amstant A spatial picture scaling or a complete change of resolution).

location can be @ointin the image, aegion (defined with

n points), or aectangle acircle or anellipse(defined with 5 Carrying out The Scenario Using the
two or three points). For each spatial location, a bounding AVDL

box can be calculated. Finally, each location can be made

absolutely (the default case) or relatively to a basis.

The AVDL proposes also a new time measure in orderto ~ AS We have seen in this paper, the meta-model of our pro-

solve the problems coming from the way the physical con- Posed AVDL allows the definition of new descriptors using

tents are encoded. Hence, two special datatypes are prothe subsumption relationship. For instance, a face detec-
vided with the language: tion and tracking application needs the conceptsade,

) . Eyes, Mouth andNose that are instances &focated-

e TheTimeRef class allows an accurate representation pegcriptor — as they use either a rectangle (the bounding
of temporal points and intervals on a timeline. Its in- 1,4 of the object) or a point to be located. Thacking

ternal representation of time uses the least common;g 4 instance df ocatedDescriptor located in a tem-
multiple between the usual sound sample rate (9600044 interval. It is also linked to a media, and can then be
and sub-multiple or 44100 and sub-multiple) and video played on a particular device.

frame rate (30, 25, 24), that is 14112000. This inte- * G4ing hack over the particular scenario given in section
ger defines then an universal common sample iae ( 2. we can now define the conceptsSifidioSequence |
14112000 corresponds to 1 second) and any temporaRe,ort | nterview |, etc. For that purpose, we have
pointin an audio-visual content will be represented as g qeleq an audio-visual ontolobgiefining the classes and
an |_nteger on this temporal l_)a_S|s. This representatlonpmpemeS useful to describe tiyenre the themeor the
avoids the well-known “precision lost” drawback en- 1o hnical processor the production of TV programs [14].
countered in real number arithmetic since the tempo- = instance. the knowledge that tBgnopsis  class is

ral bounds of audio-visual samples are unambiguously g jivalent to théirstStudioSequence class, or that
represented and their retrieval can be achieved acCl— caricaturePicture is exactly aSequence whose
rately as soon as rational calculus are performed. author is aCaricaturist and whose duration is less

The SpaceReflass represents a point and it is defined than 8 seconds can be easily represented using description

as a couple ()_('y) of rationa_l- Again, the id?a behind ~ 41his ontology is available in several formats (RDFS, OWL) at
the use of rational numbergd. a couple of integer)  http:/iopales.ina.fr/public/ontologies/




logics such as the OWL language. These concepts and propparser. The semantics of the model can be validated using

erties are then linked to the meta-model of our proposedthe formal part of each definition. The reasoning task can

audio-visual description language and can be used in thebe accomplished by any OWL-aware inference engine such

definition of new description schemes that will constraint as RACER [5].

the logical structure of these documents. Description schemes are then translated automatically
Finally, all these descriptors can be combined to define into other XML Schema files, thanks to XSLT transforma-

the formal model of the temporal structure of all programs tions. A particular description is thus a valid XML file with

belonging to the Sports Magazine category. Regular respect to this schema. Again, this syntactic sugar allows to

Expressiormodel presented in the section 4.3 is enough to benefit from the validation control carrying out by a XML

accomplish our scenario, but one can define a more com-Schema compliant parser, the semantics validation task re-

plex model é.g. with temporal constraints) to strengthen maining to do by other specific tools. Figure 3 summarizes

the structural validity of the description of the programs. this overall process.

In the following sections, we give some implementation de-

tails of our proposed description language and we show how6.2 Mapping to an Object Programming Lan-

it will be used into the FERIA project. guage

6 Implementation The hierarchy of descriptors forms a classical taxonomy
in the sense of the description logics. The formal defini-
tion of each descriptors allows to use a classifier such as
RACER [5] to perform some reasoning on the descriptions.
Moreover, we have chosen to use an object programming
language, namely C# in the Microsoft .NET framework, for
interfacing the descriptors with visual editors, media play-
ers, etc. This language is also a core component of the
FERIA project (see section 7). Figure 4 describes how C#
is used. The kernel classes of the AVDL are implemented
The AVDL adopts an XML syntax. The Description once forever as C# assemblies (or dynamic libraries, also
Schemes and Descriptions are then plain XML files. More known as DLLS). In order to be able to express new de-
precisely, the meta-model expressed in section 4 is an XML s¢riptor classes, we used the introspection mechanisms of
Schema file (nameAVDL.xsd ). Therefore, any DS (i.e.  the NET framework to dynamically generate C# classes in
set of descriptor, property and structure definitions) has tomemory, for instance from a XML representation (as shown

The proposed audio-visual description language de-
scribed above is still under implementation. In the follow-
ing, we give its current XML syntax (section 6.1) and the
API developed to access the data model (section 6.2).

6.1 XML Serialization

be a valid instance with respect to this schema file. in section 6.1). The new created classes can then be saved
o inan assembly and can be reused in an application as a stan-
Audio-Visual dard .NET library.
FDLxsd | Description There are two ways to create instances of descriptors. In
Language the first case, the introspection mechanisms of .NET can be
used to dynamically create instances from dynamic created
partial e NI classes. In the second case, the generated DLL is used in a
contral .NET Integrated Development Environment (IDE) and the

DpelToxnd descriptor classes are thus made visible to the programmer.
i e (A
XELT partial ) .
ds-17.xml [ generation contral d-172 xml 7 Appllcatlon

The audio-visual description language described above

Description Description . . .

Scheme is at the heart of an ongoing project named FERFAa(me-
work for the Experimentation and the Development of In-
dustrial multimedia Application)svhose objective is to pro-

Figure 3. The XML serialization of our pro- vide a generic framework for developing multimedia pro-

posed Audio-Visual Description Language duction applications for new delivery channels such as in-

teractive television. The descriptions of audio-visual docu-

ments are the starting point for the class of applications that

A partial control on the syntactical aspects of these def- can be developed within the FERIA framework, as shown
initions can be done using an XML Schema compliant in Figure 5. In a first step, raw audio-visual materials are



processed by automatic and manual tools for obtaining de- e Organization of audio-visual contents, stream delivery
scriptions. In a second step, the documents and their de-  for visualization and frame and sound sample access
scriptions are combined to produce new contents, suchasa  for manipulation.

web site, an interactive television program or a DVD. o o .
¢ Unified identification of documents to assure indepen-

W e dence of format and localization of media.
ds-17.dll o
Audio-visual
Contents
Tre.ad.fwri!e
‘* RAM
NET Manual
instanciation ___?__f__ - » | Description
- . Reposito
Automatic P Y
Processing
Y
A 4 o
‘ parsing ‘ parsing Publication
R iz
— \\“-iE
ds-17 xml d-172.xml Web tc.
T DvD
S Interactive
Description Description

Scheme

Figure 5. Global schema for developing appli-
Figure 4. Dynamic creation of C# classes for cations in FERIA

representing the descriptor hierarchy

To demonstrate the validity of the approach, two applica-
The framework approach has been adopted to fulfill the tions will be developed within this framework. The first one
first goal of the project, that is, facilitating the industrial de- is an application of multiple delivery production that should
velopment of the set of applications described above. Gen-help creating descriptions to produce an enriched presenta-
erally, a framework is considered as a semi-complete ap-tion of a filmed opera to be delivered on different channels
plication defined by a hierarchy of classes collaborating ac-such as DVD, web and especially interactive TV. These de-
cording to a predefined schema. The framework has then toscriptions consist in synchronized summaries, synchronized
be completed to produce a fully operational application. In libretto, presentations of characters with their photos, bi-
the framework, descriptions are stored and managed in a deographies of artists, etc. Once produced, all these metadata
scription server which is one of the main components of the will be published with the film into interactive multimedia
whole system and which relies on a XML native database. presentations in the appropriated format for each channel.
Other functionalities provided by the framework are: The second application aims at automatically creating a web
site for a collection a programs. By collection, we mean
e Automatic indexing tools, such as shot segmentation, a set of programs which share some characteristics, such
face detection and recognition, text detection and reco-as all the installments of a soap, some periodic magazines
gnition, speech recognition and language processing ofwith the same set and anchor person, the evening news for a
the transcription, sound segmentation into speech, mu-given channel, etc. A variety show from the INA's funds has
sic, laughs, jingles, etc. The project aims at stressing been selected to test this application that will finally apply
particularly on the joint use of low-level descriptors some automatic indexing tools and publish the results into
extracted by each tool and higher-level semantics con-a web site, offering research and navigation facilities inside
cepts. the videos of the collection.



8 Conclusion

Enabling an intelligent access to audio-visual data re-

quires a powerful description language. In this paper, we
have proposed an audiovisual description language which[ll]
aims to be an alternative to the MPEG-7 standard since we
have argued that the latter presents major drawbacks. The

[10] R. T. Redauque. Document: Form, Sign and Medium, As

Reformulated for Electronic Documents. Technical report,
STIC-CNRS, 8 July 2003.
http://rtp-doc.enssib.fr/rtpenglish/

pedauque_en.html

F. Pereira. MPEG-7 Requirements Document V.16.
ISO/IEC JTC1/SC29/WG11/N4510. Pattaya, Thailand, De-
cember 2001.

main characteristics of this new language are its extensi-[12] RDF. Ressource Description Framework Primer. W3C Rec-
bility and modularity. Moreover, each component can be

formally defined using Semantic Web technology, thus pro-

viding machine understandable and processable descriptiod13]

of the audio-visual contents.
We have now to finalize the implementation of this lan-

guage and test it in real projects.

plan to represent the full audio-visual ontology described in

[13,

14] with this language. The formal definition of each

descriptors joint with the offered expressiveness for defin-

ing new models should allow to make some reasoning on
both the content and the structure of the audio-visual de-

scriptions.
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