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Abstract

Managing the increasing growth of multimedia content
still poses some problems. The challenge is to propose
relevant information to the users among the large volume
of information available. The main idea that drives our ap-
proach is to provide an open information retrieval system,
which can adapt its results to several contexts of use of
information. In this paper, we review multimedia informa-
tion retrieval systems from the perspective of user’'s infor-
mation needs. We solve the indexing and the representing
problem by annotation process.
Résumé

La gestion de l'information multimédia souléve encore
quelques problémes. Le challenge est de pouvoir propo-
ser a l'utilisateur des informations pertinentes parmi le
grand nombre d’information qui ne cesse de s’accroitre.
Dans cette alignée, nous proposons un Systéme Ouvert
d’'Information capable d’adapter ses résultats aux différents
besoins informationnels des utilisateurs et aux différents
contextes dans lesquels l'information va étre utilisée.
Dans ce papier, nous repensons la recherche et
'indexation des informations multimédias d’une perspec-
tive utilisateur et utilisation via le processus d’annotation.

1. Introduction

In the last few years thanks to information and
communication technologies such as Internet and
digitization, multimedia information has become an
important and rich source of knowledge. Managing
the increasing growth of multimedia content still pos-
es some problems. The challenge is to propose rele-
vant information to the users among the large volume
of information available.

The complexity is that multimedia information is
compound information composed of a variety of in-
formation elements (sound, text and image), which

are difficult to represent, index and access. In fact, in
multimedia information, the text or the sound ele-
ments accompanying the image guides the user in
his interpretation of the image and bring out a mean-
ing in which the user never thought of. An image
cannot be pinpointed with universal consensus be-
cause there is no consensus on universal meaning.
The semantic concepts depicted in, or otherwise
emerging from, an image is specific to a user. When,
it is not obvious to grasp the meaning of image in the
multimedia information, it becomes difficult to repre-
sent and manage it on the one hand and to express
the information needs by the user on the other hand.

As a matter of fact, user information needs can con-

cern the full document or specific elements of infor-

mation such as scene, shot in video, audio speech of

a personality, etc. The challenge with the modern

system is to satisfy the different but precise users’

information needs. The relevant questions which can
arise are:

1. How can a system best respond to the user que-
ries if it does not consider them since the begin-
ning of the development of the system?

2. How can we ensure a precise response to such
queries?

3. How can we be sure that the user knows his in-
formtion needs, and /or can express them correct-
ly and formulate them in queries?

4. How can we reduce the distance between user’s
information needs and the information in the doc-
ument base?

5. How can we allow the user to access directly the
relevent information?

In our view, this problem can be alleviated by in-
tegrating the user information needs into the system
herby making it open to index and to retreive the in-
fromation. With open system we can assist the user
to define his information problem and to clarify his
queries. Moreover, the system becomes flexible,
making it possible to adapt it to the various informa-
tional needs of the different users. The aim of our
work is to present a personalised multimedia informa-
tion retrieval system, which allows an active and va-
riety of interaction.

In this paper, we propose our approach of Open Mul-
timedia Information Retrieval System centred on us-
ers’ information needs and information use context.

This paper focus on user and his information
needs as well as on the multimedia document and its
specificities.Thus, our proposal of open system for
indexing and retrieving multimedia information is
based on user and his information needs to improve

Actes du 36e congrés annuel de I’Association canadienne des sciences de
I'information (ACSI), University of British Columbia, Vancouver, 5 au 7 juin 2008



the classical approaches of multimedia document
representation and to extend the metatdata proposed
by these appraoches.

In the second section, we present a literature review
on multimedia document indexing and representa-
tion, followed by some basic multimedia information
postulates in section 3.

In the fourth section, we present our open system for
information retrieving and indexing. In the last section
we validate our meta approach by presenting an ex-
ample of cinematographic document exploitation in-
tegrated in our open system.

2. Related work

In order to allow exploitation of multimedia docu-
ment, many models on document indexing and re-
presentation have been proposed. They can be
grouped into two large categories:
1. In the first category, multimedia document indexing
and representation are carried out by decorticating
multimedia documents. A representation model is
then associated to each medium. Thus the represen-
tation concern a component or a medium apart (text,
sound, image) and not the multimedia document in
its entirety. In this category, Loisant et al, 2002 pro-
pose a meta model with the goal of describing all
types of media (image, video, audio, text). The objec-
tive of this model is to provide a media independent
base for writing specific model according to the me-
dia type to be managed. Moenne-Loccoz et al 2004
propose a model, in the same category, for manag-
ing the specificities of video documents. In this
model, emphasis was laid on the temporal aspect
and the diversity of the nature of descriptors (high
and low level).
2. In the second category, document modelling con-
cern the document in its entirety. This category does
not offer clear separation between information con-
tent and information container (Auffret, 1999) (Dar-
mont et al, 2002). For example, the model proposed
by Auffret 1999 allows to describe audiovisual docu-
ments content by a metadata structure and to relate
each element of this structure to the corresponding
content element (Amous et al, 2002).

The metadata which are data of data concern the
media (the containers) and the content. These meta-
data are particularly important for multimedia docu-
ments because without them the richness of these
components remain unexploitable. To show the di-
versity of metadata that can concern multimedia
document, we give some examples:

Metadata data concerning Audio element: the
descriptors of these elements can concern the voice

stamp, the silence zone or music wordings or noise
(Pinquier et al 2004), the instruments, the melodic
contours (Peeters et al 2000), the language (Pelli-
grino 2004), the word subject (Yamron et al 2000).

Metadata data concerning Video element: the de-
scriptors of this element can concern the colour, the
texture, the spatial characteristics (Belongie et al,
1998), costume identification that facilitates people’s
recognition and their presence in a video sequence
(Jaffre et al 2004).

Metadata data concerning Text element: a text
element is always used to extract a group of meta-
data. For example: title, section, language, theme,
keywords etc.

Contrary to textual document, the metadata that
describe multimedia document have to take into con-
sideration the different components of the document
and its semantic richness as well as users’ informa-
tion need and the use context of the information be-
ing sought. Indeed, metadata in the model cited
above are destined to describe and model document.
Such models allow managing multimedia information
i.e. heterogeneous and semi-structured information
with an ultimate goal of responding to users’ informa-
tion needs.

Yet, it is not surprising to note that if user’s infor-
mation needs are not integrated right from the con-
ceptual stage of information retrieval system, it will be
difficult to satisfy them after (Maghrebi and David,
2006- 2007).

It will thus be interesting to model user at the
same level with document in order to better satisfy
user’s information needs in terms of time and result
relevance. Moreover, the great majority of these
models do not consider the notion of semantic sub-
jectivity in multimedia document representation and
indexing. Remembering that multimedia document is
a rich document as regards to its semantic and in-
dexing, its representation should be associated to its
semantic content. But the semantic notion is vast
based on the possible interpretations of users. This
poses another problem besides the semantic repre-
sentation constraints of multimedia documents which
is the problem of user’s information need that can be
presented at different levels.

3. Basic postulate

Multimedia document is a rich document consid-
ering its composition- image, sound and text- the re-
lation between its components and the meaning
which each element takes if it is treated alone or with
other component. For instance, the image, the richest
component in the multimedia document, supports
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several interpretations. The same image can be un-
derstood and commentend upon differently. The text
or the sound element accompanying the image
guides the user in his interpretation of the image and
bring out a meaning in which the user never thought
of. “An image cannot be pinpointed with universal
consensus...because there is no consensus on uni-
versal meaning: The semantic concepts depicted in,
or otherwise emerging from, an image are individual
to a user” (Urban and Jose 2004).

When, it is not obvious to grasp the meaning of
this type of information, it becomes difficult to repre-
sent and to manage it on the one hand and to ex-
press the information needs by user on the other. A
semantic gap can be installed between the meaning
allotted by the user to the document, specifically the
image and its representation in the system. In our
resarch, we consider the semantic gap as a distance
between:

1. The low level representation of the image and the
high level that the humain gives as interpretation. In
other words it is a gap between what we see by look-
ing at the image (object, form, color) and the interpre-
tation we associated with what we can perceive.

2. The user information needs and the expression
used to specify it.

3. The user needs expression and its translation into
queries.

4. The user information needs and the solution sug-
gested by the system.

5. The user information needs and the context of use
of this information.

In summary, we think that the main problem
which causes the gap between the user information
need and the solution suggested by the system is at
first a problem of expression; user's expressed
needs, user formulated queries, and expression used
to represent and index multimedia document.

The semantic gap in multimedia processing is de-
fined by Smeulders et al as “the discrepancy be-
tween low-level features or content descriptors that
can be computed automatically with current algo-
rithms, and the richness of semantics in the user
queries due to the subjectivity of high — level human
interpretations of audiovisual media”’(Smeulders et al
2000).

For multimedia document, the expression of in-
formation needs is subjective; there representation
requires consideration of denoted and connoted as-
pect. One medium of multimedia document (the vid-
eo, image, etc...) enables us to see something (de-
noted aspect) and to feel or to imagine something
(connoted aspect). This polysemic aspect brings

several meanings; the interpretation depends on the
user; his culture, his background and the context in
which the information is emitted and received.

The connetced (connotation) aspect of multimedia

document is often ignored in information retrieval
system, whereas for instance the image is repre-
sented according to the low level (texture, color...);
the user formulates his information needs according
to the connoted aspect with semantic words.
The matching between the documents represented
according to his denoted aspect and the user’s in-
formation needs with reference to the connoted as-
pect can only evoke the semantic gap.

The interpretation given by the user to the symbol
of an image on the multimedia document is a prob-
lematic subject. Semantic and linguistic information
associated to the perceived component of the image
is not the same for all users. A form of non concor-
dance between perceptual information on the image
and the interpretation associated by various users
can generate an ambiguity of interpretation. The user
expresses his needs semantically where as the rep-
resentation of multimedia document in the system is
done in relation to the specifities of each medium.

Let us first review what we mean by user informa-
tion needs and the problems that it can pose.

3.1 User information need problem

Studies showed that user information needs are
complex (Spink et al 2000) (Wilson 1999-2000).

Information needs would be a lack of information
in a situation relative to a decisional problem. This
decisional situation makes the user to begin a search
for information and determines the process of infor-
mation retrieval. The information retrieval field is un-
dertaken with the aim of satisfying user information
need.

The informational need is individual and subjec-
tive. The user may not be acquainted with his infor-
mation needs. He can wrongly determine his informa-
tion retrieval problem. It can be the problem of ex-
pression of the information needs. It can also be the
problem of identification of his informationnel or deci-
sional problem. If the user wrongly determines his
decisional problem, i.e. the reasons for which he
seeks for information, his process of search for in-
formation will be erroneous. Only the user can assert
if he had made mistake in his defined decisional
problem. The difficulty with the user is to clarify or
make explicit his information need or his decisional
problem. Bouaka 2004 proposed a model to make
explicit a decisional problem to assist the user.
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In fact, the capacity of the user to clarify his in-
formation requirements depends also on the level of
his knowledge of the domain in which he makes his
research and also on his knowledge of the informa-
tion system. A user who has knowledge in the field in
which he makes his search has more capability to
formulate his information needs. In other words,
knowledge of the area of search allows the user to
better determine his information needs. The Knowl-
edge of the domain can be represented in informa-
tion retrieval system in the form of thesaurus, ontol-
ogy or index...this kind of representation can help the
user to specify his information needs.

3.2 Query formulation problem

Query is a formulation of information needs in
system language. It is a request for information from
a database that gives the user the abiltity to find the
information that he needs. User creates his query in
relation to his information needs.

There are three general methods for posting que-
ries.

1. The user can post his queries by selecting pa-
rameters from the proposition of the system. This
method guides the user. However the user might not
find the expression that reflects his needs.

2. The user expresses the query by specifying the
fields and values.

3. The user might make requests for information in
form of queries written in a special query language
e.g. sql.

In order to ensure adequate responses to the
user information need, in other words to bridge the
gap between user information needs and the solution
suggested by the system and the semantic gap, we
have to be sure that the user understands and know
his information needs and can express them in form
of attributes and values.The satisfaction of user
needs is tightly related to the representation of the
user and his needs in the information retrieval sys-
tem. In order to ensure precise responses to the
user, we have to be sure that we understand the user
information needs.

4. Contribution: Open System for retrieving and
indexing multimedia document

From the proceeding studies and the presented
postulate above, we notice on one hand a lack of
flexibility in the management of the multimedia doc-
uments and on the other hand the absence of repre-
sentation of user’s information need.

We consider that in the era of semantic web and
web 3.0, information indexing and representation as

well as retrieval should be dependent on users. The
user can index the semantic aspect through annota-
tion process since the semantic aspect of multimedia
information, as we have seen above, varies from one
user to another.

By Open System, we imply a system made by
user for user. A system where users have the possi-
bility to propose or to add what they think is missing
as attributes or sub-attributes (in other words the me-
tadata of retrieval) and to annotate the existing
attributes as well as data. We share the same opi-
nion with Zacklad 2007, when he represents open
information retrieval not only by tools to access rele-
vant documents or same relevant documentary frag-
ments but to delimit the problem contours by identify-
ing the existing information and those which do not
exist: it is a discovery and learning process that al-
lows posting a problem.

We can summarize our approach, on which we
base the development of our system, by Figure 1
composed of three stages.

Firstly, we repeat that the starting point of our re-
search is a group of problems that we raised in sec-
tion 2 and 3. This can be summarized as the distance
between user’s information needs and the multime-
dia information that he needs.

Secondly, in order to reduce the gaps, we pro-
pose to model user at the same level as multimedia
document for better satisfaction of information needs
in terms of time and response relevance. The model-
ing that we propose is done by contextualizing the
use for which the retrieved information will be put.
Thus the user’s information need is translated to in-
formation use context.

We assume that the user seeks information for a
particular need. Required information will be used in
a specific context. According to our explantation in
the previous section (3) we noticed that it is easier for
a user to express information use context than to
specify his information need.

We think that there is a narrow dependency be-
tween user needs and information use context.The
satisfaction of user needs is related to the context in
which the information will be used. The dependency
is semantic and cause-effect relation. Information use
context is bound with user information needs. In our
resarch, the context is bound to contain information
that can help refine user’s information needs.

Thirdly, we propose a meta—approach that allows
a user to carry out information retrieval and at the
same time participate in indexing multimedia docu-
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ments in the database. By meta-approach, we mean
two approaches that exist side by side where one fits
into another.

Information user needs Multimedia information

-

User needs and IR solqtior&\

i‘{?f;%;lem

ien Informati

Information problem Transiti

<

<Identificatio

New additional context

Context of use determined by the user
o’ i

through annotation process
Figure 1: Objective and overview of our approach

Context of use predicaded
by other users

Context of use decompositi

4. Functional Characteristics of the proposal sys-
tem

The information retrieval approach in our system
is an open and flexible approach that reflects the in-
tegration of user and their needs in the system. The
principle of this first approach is to help the user to
better apprehend his information needs and to help
him in clarifying his information retrieval problem i.e.
encircling the level of granularity of retrieval (e-g:
scene, shot...) and defining the context in which the
information will be used. Thus, the user fills in the
values concerning:

-Attributes representing the use context of informa-
tion being sought.

-Attributes representing the multimedia document
(Figure2).

We ftried to represent multimedia document in a
best possible detailed form using inspired attributes
from norms (Dublin Core metadata) and organiza-
tional structure of cinematographic document. By

cross linking the different attributes (use context, mul-
timedia document), the user can have relevant infor-
mation from which he can extract knowledge. This
cross linking of attributes also called concurrence
querying allows user to build knowledge on existing
documents in the database as well as on the use
context of these types of documents.

The annotation process in our system is an index-

ing approach allowing users to identify and regroup
documents or their sub-elements under a particular
use context. The user can attribute the same docu-
ment to different use contexts. This information con-
textualization done by user serves as key to others
latter.
The goal is to go beyond document retrieval to know-
ledge sharing — the knowledge of information use as
well as the knowledge of formulation and translation
of information need into query - by keeping track of
users’ search histories.

This can allow a user to have an idea on the
types of problem that can be resolved by the system
and to acquire knowledge of the way of formulating
and representing his problem.

The user can also see the annotation and evalua-
tion on the results proposed by the system to the
queries of other users who had used the system in
the past. He can also see their information needs
and use context. Indexing can then take a new scope
which can be defined under collaborative work be-
tween different users.

5. Application

Our research application is related to cinemato-
graphic corpus. These are the collections of films
proposed by the European Institute of Cinematogra-
phy and Audiovisual (IECA). Our potentials users are
lecturers, multimedia producers and socio-economic
actors. The information needs for all these users are
not the same. We are working on the development of
a multimedia information retrieval system that can
manage various types of document and answer sev-
eral users’ information needs.

Taking into consideration the diversity of users and
their information needs, we give below an example
that concerns the same multimedia document from
the corpus of IECA to which our work is applied.

This example shows how a document can be the
object of different information needs related to differ-
ent use context. The three contexts (learning, teach-
ing, documentation) that illustrate the approach are
the contexts that have been cited by users of ICEA
during the first meeting we had with them. We pre-
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ferred maintaining these use contexts in the informa-
tion system with the goal of helping users to under-
stand what is implied “use context” and to guide them
to filling the concerned attributes.

5.1 Use Context: Learning

We take the case of a student searching for in-

formation for solving an exercise. He seeks to know
the steps taken by director “SERGI/O LEONE” in film-
ing “revolver shooting” scene in a key sequence in
the Western movie “The Good, the Bad and the Ugly”
with the actor “Clint Eastwood”. The student also
seeks for a shot of the star.
We consider “learning” as a sub-attribute of use con-
text attribute from where proceeds other sub-—
attribute “cinema course”. The cinema course can be
decorticated into other attributes: scenario writing
course, mixing course, etc. The student starts his
research by precising the exact nature of the course
and then the level of granularity of the document be-
ing sought (e.g. sequence, scene, shot). For the
Western movie, the shot type that he is searching for
can concern either American shot or another shot.
The precision of information use context by the stu-
dent reduce the distance between him and the infor-
mation that he needs.

5.2 Use context: Teaching

In the framework of IECA, teaching heterogeneity,
diversity of training type (technical, theoretical ...)
and the knowledge to be acquired induce a differen-
tiation in needs and information use. We take as ex-
ample a teacher of music analysis and history that
resort to the same movie “The Good, the Bad and the
Ugly” to explain how the compositor of the music of
the movie “Ennio Morricone” used Whistling denota-
tions of “Alessandro Alessandro” and Yodel to
represent three principal character and how this con-
tributes to creating the atmosphere that characterizes
the movie.

The system proposes a scene by scene represen-
tation of the movie. The teacher, for instance can get
the scene where we find the melodies that are re-
peated throughout the movie indicating the appearing
and the disappearing of a character in a scene. The
teacher can also refine his research and specify the
type of sound or instrument used and associated to a
character in each scene, thus the system can pro-
pose to him: apparition scenes of the character “Blo-
din” where a soprano flute was played; the scene
associated to the character “Sentenza” where a oca-

]

rina was played and the scene associated to “Tuco’
where a human voice whistled (Figure 3).

We take another user (a scenarist—teacher) willing to
explain to his students the shooting of the famous
“duel at three” sequence of the same movie. Through
our system, the teacher can analyze this sequence
and have the shot type that the director, Sergio
Leone, cohabited to valorize the scenario. We see
again that the more the sounds are adequately
represented with their use contexts, the better the
system efficiency.

5.3 Use Context: Documentation

In this context, the user seeks to improve his
knowledge on a subject in a particular domain. We
take as instance a movie-lover that is seeking for
information concerning the budget for producing the
movie, the actor and their role etc. The user can ef-
fectuate his research from the different attributes
representing the content or the container of this doc-
ument. These attributes connected to the documen-
tation context are a priori identifiable.

What we consider as our major contribution is the
possibility to attach the use contexts to the docu-
ments. In this way new contexts can be added to the
document representation and information search can
proceed starting with the attached use contexts.

We have demonstrated through the above in-
stances that when the user adds the sub elements of
a context or sub contexts by defining a new use con-
text, he has the more possibilities to have a more
relevant answer. The personalization of the informa-
tion is thus enhanced.

6. Conclusion and perspective

Our vision of open multimedia information system
is intrinsically dependent on user’s information needs
and use context of information being sought. An
open information system does not correspond only to
a flexible system that allows a personalized access to
information, avoiding semantic problem that multime-
dia document can pose, but it is also a system that
allows users to participate in the indexing and repre-
sentation of the documents in the document base. It
is in knowledge sharing perspective that information
indexing and retrieving becomes interesting. Our
perspective is to see how to manage some technical
aspects of the system such as the verification of the
existence of attributes proposed by users under an-
other appellation.
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APPENDIX

“Surname

—| Identity E—@}{Eﬂ.(lress ‘

" Academic_standard

Eﬂ.rea_of_\rwrk

Carrnent deserbing your
ot elment

Figure 2: An XML schema of an Open System for Indexing and Retrieving Multimedia Information
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The Goad, the Bad and the Ly Teaching use contest

~{Mullime{lia_lnformation_neecl H =H Information_Use_Context [ =H Multimedia_Information J)rohlemfﬂ—@}

Hovw the compastor of the music of the movie "Ennio Morricane”
wsed Whisting denatations to represent three princiual character
and how this contributes to cresting the atmasphers that
characterizes the movie,

B (s

Date

18 febrary 2008

“Objest

Eplain to studert the use
od whistling denctation

Dot have & good masteryof
classical cinema

“Hypothesis

Shucdent swil be ndt able to
undlerstand

Music

Figure 3: An XML schema representing the example given in the application section
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