
   78                         International Journal of Web Applications    Volume  4   Number  2   June  2012
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ABSTRACT: Web information is too heterogeneous that users have difficulties to retrieve their needed information: text,
image orvideo. In this context, the collaborative work presents one solution proposed to solve this problem. Collaborative
retrieval enables the retrieval histories’ sharing between users having the same profile across multiple tools such as annotations.
We propose in this paper to improve collaborative retrieval performance, considering the annotations as a new source of
information describing documents. In our contribution, we propose to apply the relevance feedback to extend the user’s
query. So we use a possibilistic approach to extract the relevant terms from annotations given in semi-structured documents
returned by collaborative retrieval systems.
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1. Introduction

Facing the vast mass of information found on the web today, a collaborative work’s necessary to help the user find his needs.
This evolution has improved the performance of retrieval especially for the number of relevant information found and the time
put to perform the retrieval. In effect, Working in collaboration allows you to partake the search history as well as formulate a
query for collaboration. The collaborative work can be done through multiple tools, in particular considering the annotations
which represent relevant information in relation to the document that are to allocate a collection of keywords. In spite of this
collaborative framework, the user usually suffers when searching the information to satisfy his needs, which is usually poorly
expressed through his query which is composed of simple keywords due to his modest knowledge. In this framework, we
suggest to improve the performances of the collaborative retrieval by applying the relevance feedback to enrich the original
query. This technique, which consist in extracting terms, starting from documents considered relevant and consider them in a
new extended query, was already applied in classic IR [21] and in semi-structured Information retrieval [22] [11] and showed its
interest. In our contribution we consider annotations as a new source of information since it allows description of the document
by personal users’ judgments. The annotation is relatively relevant since it can be made by specialists or not-specialist.

So the relevance feedback using annotations in a collaborative frame brings us back to resolve principally two problems: to
known the choice of annotations which can be judged as valid data to consider and the retrieval of the relevant terms which can
be re-injected to extend the query.
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Several retrieval works were interested in the validation of annotations. We focused this work on the retrieval of the relevant
terms used in the annotations to be valid. To do it, we propose a possibilistic model for express the necessity and the possibility
of relevance of the terms to be extracted.

We present in the following section a related work on the methods developed for a better collaborative retrieval. We describe our
possibilistic model for the retrieval of information in section 3. Then in the section 4 we represent experimentation and results
and we conclude at the end.

2. Retated Works

The technological developments to collaborative systems have demonstrated their performance in several areas particularly in
the IS [3] [7] [8] [9] [10], in particular, the number of relevant information found and the time taken to perform the retrieval.
According to the article published by Lazonder [13], “two heads look for better than one”. The collaborative retrieval reduces
the search time by sharing other results already retrieved. In fact, the collaborative work can be carried out in a Synchronous
way through the instantaneous messages or in an Asynchronous way through the electronic mail and the annotations.
Collaborative retrieval reduces the time retrieval carried by users having same profile. In addition, il allows to formulate the
collaborative queries by the discussion and the queries consultation with the retrieved results.

In this context, the annotations are a popular tool used to share the retrieval results and personal judgments.

According to several works, the annotation can be performed by the content of the document or from an external source to the
document [15]. The works annotate by the content of the document (called also indexing) focus generally on the retrieval of the
terms. This approach can be base on the classical technique that consists in to attribute a set of keywords (or terms) to every
document, or on the semantic technique that attributes a based annotation on concepts (and not simple keywords) and on the
relations between them.

We find in the works of Khelif [12] that they take into account the semantic relations between the terms. Njmogue and Al. [18]
proposed an approach based on an external source: “a professional reference”. The principal idea is that, the document
indexing depends on the activities of the business and not only on the document terms. This approach uses both a linguistic
and statistics analysis of the document and a semantic treatment.

Despite several retrieval systems use the annotations to facilitate the access to exact information; these systems can give
results relatively performance since the annotations can be performed by specialists’ users or non-specialists. In an even group
user one can find experts of the non-experts that can play both of them the role of “annotator”. In this context, several retrieval
works were performed to find out whether the annotations are judged “correct” or not [5].

To ameliorate the performances of the collaborative retrieval we find that the main approaches are based on the history of the
researches already made in the group. We find the Spider Collaborative system developed by Chau [6] which allows the user to
have access to other researches, for the selection of the best results similar to its needs. Razan [20] suggested a system of
support which allows the user to reformulate his query based on the results and “feedback” of the collaboration group. The
results found are very dependent on the opinions of the group members. The collaborative system SearchTogether proposed by
Morris and Horvits [16] bases itself on the safeguard of the websites visited by three people of an even group and of the added
in their favorite lists. This system uses the collaboration at various stages in the retrieval process, in the reformulation of queries
and in the display of the retrieval results but these notations are limited: the choices are only binary. Other works considered the
profiles of the users: we find the works of Naderi and al. [17] which considered that the needs of a user depend not only on his
query but also on its profile. They then calculated a similarity of the users’ profiles to filter the results already found ameliorate
the performances of a collaborative retrieval system. The work of Vivian and Dinet is based on the user’s behavior [24]. We note
that the problem always returns to a problem of extracting data which several works have been developed. That may be
mentioned the work of Omri [19] which is based on the flexible knowledge Extraction Systems and are able to deal with the
inherent vagueness and uncertainty of the extraction process.

In their work they used an application that allows a set of collaborators to work on the same thematic [23]: it allows the notation
of the visited pages, the visualization of the notes already attributed by the group of collaborators, the display of the list of
classified pages in a given retrieval thematic and the restitution of the notes in system retrieval pages.
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This application showed a possibility of optimization of the information retrieval but its evaluation was carried out with restrict
group of people (18 students). Armin suggested is calculating the global relevance from the previous query [2]. It’s a question
of calculating the similarities of a new query and each of the existing query and relevant documents stemming from researches
corresponding to most of the similar query. Other studies have tried to enrich the original query by adding the terms selected
from a collaborative website [14] the n most relevant tags returned by the system. The results showed a slight improvement.

3. A Possbilistic Model for Information Retrieval

3.1 Motivation
Our objective is to enrich the initial query composed of simple keywords of the user, by relevance feedback to be able to find the
appropriate information. In view of the importance of the annotations in collaborative Retrieval, we have considered them new
source of information which can really describe the document. So, our approach consists in extracting the pertinent terms from
annotations to express better the need of the user. But the relevance of a term is not certain and we speak then of a degree of
relevance that expresses a user’s preference.

By examining annotations we can distinguish two types of appearance of terms: some appear in titles, other are and found only
in the body of documents. This is why we thought to discriminate the two types of appearance by considering a dual measure’
found in possibility theory: The necessity is intuitively connected to the terms appearing in the titles and the possibility
connected to the terms appearing in the body of the document. Our model is then based on a possibilistic network allowing
introducing the different relations of dependency. This approach will be detailed in the next section.

3.2 Architecture of the model
We suggest a model based on a possibilistic network (figure 1). The nodes represent the documents D composed of an
annotation A, a title T and a body of the text Tx. These elements contain terms which can belong to the query R. The arcs
represent the relations of dependency. Xi nodes can represent elements “annotation” , “titre”  or “texte”  Each node Xi is a
binary random variable taking values in the set dom (Xi ) = {xi ,       xi }. The instantiation Xi  = xi  (resp. Xi  =       xi ) means that the
element xi is relevant (resp. irrelevant) to the document D. Each node Mi represents a binary random variable taking values in the
set dom (Mi) = {mi,     mi}. The instantiation Mi = mi (resp. Mi =     mi) means that the term is representative Mi (resp. not
representative) of the parent node connected to it. Every variable Ai, Ti and Tx depends directly on its parent node is the root
node D in the possibilistic network. So, every variable at the Mi , Mi  M = {M1, M2, …, Mn} depends only on its parent node can
be a variable or text annotation or title. They consider that M(X) represents the set of terms constituting X where X can be a title,
an annotation, a query or the rest of the text.

⎤

⎤ ⎤

⎤

Figure 1. Model based possibilistic network

3.3 Calculation of relevance depending on the possibilistic model
We base the necessity and the possibility of a term by the following two definitions:
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Definition 1: A term of the annotation is considered possibly to extract if it appears frequently in the body of the text of the
documents.

Definition 2: A term of the annotation is considered necessarily to extract if it appears frequently in the titles of the documents.
Relevance is defined by two dimensions according to the possibility theory [25]: the necessity and the possibility. The necessity
translates that a term from the annotation belonging to a title is necessarily relevant. While a term belonging to the annotation
bellowing to the text is possibly relevant to the reformulation of the query.

To evaluate the degree of possibility of a term knowing that it appears in a body of text  ΠΠΠΠΠ ( Mj / Tx ) and the necessity degree
N ( Mj / T ) , of a term knowing that it appears in a title, we were inspired by the model developed by Brini [4]:

ΠΠΠΠΠ ( Mj / Tx ) = (     ΠΠΠΠΠ ( Tx Λ Λ Λ Λ Λ Mj )) / ΠΠΠΠΠ ( Tx )

N ( Mj / T ) = 1 - ΠΠΠΠΠ ( MJ | T  )

Avec ΠΠΠΠΠ ( MJ | T  ) = (     ΠΠΠΠΠ ( T Λ Λ Λ Λ Λ MJ  )) / ΠΠΠΠΠ ( T )

The relevance of a term is calculated by varying the necessity and the possibility with two factors ααααα and β β β β β as:

Rel (t1) = α α α α α ∗ N (t1) +  β β β β β ∗     P (t1)

With  ααααα and β β β β β ∈ [0, 1] and Σ α Σ α Σ α Σ α Σ α + β β β β β = 1

(1)

(2)

(3)

(4)

3.4 Retrieval of the terms
Our objective is to ameliorate the performances of the collaborative retrieval systems by using the valid annotations of the
documents returned by a retrieval system. Our contribution consists mainly in selecting the correct annotations of the relevant
documents resulting from a user query to extract the relevant terms in our possibilistic model, reformulate and compare. To do
this we have to pass by the indexation of documents to process. These documents can be in the type of text or picture.

To give a sense of representativeness of a term, of a valid annotation for a given relevant document, we used a combination of
factors tf   ief. The frequencies of the terms of a given document are interesting to measure to what extent an element is
exhaustive while the inverse frequency allows measuring to what extent a term is specific of the collection.

For every term of the annotation, we calculated their occurrence numbers in elements ei title, the size of elements ei and its
appearance in the number of terms.

*

tf (t1, ei )  =
i = 1...n

taille (ei )
Σ Occ (t1, ei )

With t1 represents a term of the annotation and ei represents an element : ei = {title, body}.

The value of  ief of the term t1 of all the elements Ei of all collection is performed by the following expression:

(5)

ief (t1, Ei )  =
| Ei |

|{ ei ∈ ∈ ∈ ∈ ∈ Ei : t1 ∈ ∈ ∈ ∈ ∈ ei }|
(6)

With | Ei | The cardinality of the total number of the elements in the collection and |{ ei ∈ ∈ ∈ ∈ ∈ Ei : t1 ∈ ∈ ∈ ∈ ∈ ei }| is the cardinality of the
number of the element or the term t1 appears (that is to say tf (t1, ei ) ≠ 0) . If the term is not in the collection and for not to divide
by zero thus we change the formula and becomes:

(8)

ief (t1, Ei )  =
| Ei |

1 + {  ei ∈ ∈ ∈ ∈ ∈ Ei : t1 ∈ ∈ ∈ ∈ ∈ ei }
(7)

The calculation of  tf    ief is made according to the following formula:*
 tf   ief = tf (t1, ei )    ief (t1, Ei )* *

log

log
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3.5 Calculation of the necessity and the possibility degrees
We calculated the necessity and the possibility degree of a term of an annotation with two concepts: the notion of frequency tf
and the notion of tf    ief . For a term of annotation t1, its necessity degree is determined according to its appearance in the title,
ei = {tittle}. The necessity degree is calculated in two ways:

*

N (t1)  =
i = 1...nΣ tf (t1, ei ) (9)

i = 1...nΣ tf (ei )

N (t1)  =
i = 1...nΣ tf (t1, ei )     ief (t1, ei , Ei)

i = 1...nΣ tf (ei )
* (10)

The possibility of a term t1 of an annotation is determined by its appearance in the body of the text, ei = {body}. The Possibility
is calculated in two ways:

P (t1)  =
i = 1...nΣ tf (t1, ei ) (11)

i = 1...nΣ tf (ei )

P (t1)  =
i = 1...nΣ tf (t1, ei )     ief (t1, ei , Ei)

i = 1...nΣ tf (ei )
* (12)

4. Experimental Study and Results

Our objective in this section is to evaluate the impact of the relevance feedback based on annotations.

The literature is lacking of evaluation system in collaborative retrieval, we considered the following tools of evaluation:

•  A collaboratif retrieval system: We chose the “YouTube” which is a popular and social system and which allows to give a
collaboratif service of annotation of means MM.

• A collection of document: It will be constructed by the documents returned by the system itself and that will be saved for
retrieval of different part already described in previous sections.

• Queries: We have proposed four queries on different domains.

• The relevance judgments are made by ourselves.

• Performances are measured by the precision for 5, 10 and 20 top documents by using the residual relevance feedback.

• The results acquired for initial queries are summed up in the following table:

Q1= « unix server »      0.2 0.2              0.2

Q2= «esthetic surgery »      0.4 0.3              0.25

Q3= « brain cancer »      0.0 0.0              0.25

Q4= « history alien »      0.2 0.4               0.4

Average      0.2 0.22              0.27

    5 docs             10 docs             20 docs

For the reformulation of queries we performed a manual retrieval of the valid annotations of the first two relevant documents
returned by the system.

Then we calculated, the degree of necessity by using tf     ief value which is the frequency of elements inverse (10), as well as the
degree of possibility of each term of annotations.

Table 1. Precision of Initial Queries

*
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To reformulate a query, we added the term with the highest score without taking into account the terms which already appear in
initial query.

Queries          5 docs  10 docs             20 docs

Necessity Q1         0.2 0.2             0.2

Q2         0.6 0.4             0.3

Q3         0.6 0.4            0.45

Q4         0.4 0.4            0.45

Average        0.45 0.35            0.35

Table 2. Precision of the queries reformulated by the term most Necessary

According to the Table 2, we see that the precision is improved as compared to the original query in particular in the top 5
documents returned. It attains an average of 0.45 against 0.2 by using initial query. What confirms the interest of annotations
and terms that appear in the tags “title”.

Queries          5 docs  10 docs             20 docs

Possibility Q1         0.4 0.3            0.35

Q2         0.6 0.4            0.25

Q3         0.6 0.7             0.5

Q4         0.6 0.5             0.5

Average        0.55                0.47             0.4

Table 3. Precision of the reformulated queries by the term as possible

According to the Table 3, we see that the precision is improved as compared to the original query in particular in the top 5
documents also returned. It attains an average of 0.55 against 0.2 by using initial query. What confirms the interest of annotations
and terms that appear in the tags “body”.

Generally, the improvement of precision by using the possibility is lightly more important than the case using the necessity. This
can be explained by the fact that the body of the text from which we extracted the relevant terms (12) is richer in information than
the title.

We also calculated the precision rate of aggregation with α α α α α = 0.5 and β β β β β = 0.5 for the reformulation of the four queries Q1, Q2, Q3
and Q4 and we calculated the average relevance’s. In table 4 we represent the precision rate by adding a single term.

Calculion 5 docs 10 docs 20 docs

Relevance   0.55    0.47    0.4

Possibility   0.55    0.47    0.4

Necessity   0.45    0.35   0.35

Table 4. Average precision of reformulated by adding a single term

Noted that there is no real improvement since we tested with the addition of a single term and then the result corresponds either
to adding one term depending on the necessity or possibility. To better exploit the aggregation of two measures, we will test the
addition of one more term.

To better to see the behavior of our algorithm, we tried to reformulate initial query by adding two terms by exploiting the
aggregation between the necessity, the possibility and the both. The calculation of precision rate of the reformulation of the four
queries is represented in Table 5.



   84                         International Journal of Web Applications    Volume  4   Number  2   June  2012

Noted that there is no real improvement since we tested with the addition of a single term and then the result corresponds either
to adding one term depending on the necessity or possibility. To better exploit the aggregation of two measures, we will test the
addition of one more term.

To better to see the behavior of our algorithm, we tried to reformulate initial query by adding two terms by exploiting the
aggregation between the necessity, the possibility and the both. The calculation of precision rate of the reformulation of the four
queries is represented in Table 5.

Calculion 5 docs 10 docs 20 docs

Relevance    0.6    0.6    0.5

Possibility    0.6    0.6    0.5

Necessity   0.45    0.35   0.35

Table 5. Average precision of reformulated by adding two terms

We noted that there is an interesting improvement for the first 5 documents returned with an average equal to 0.6 compared with
the precision of the initial queries, which is 0.2.

We note from the last two tables (table 4 and table5) there is a better improvement on the first 5 documents returned by the
system and by exploiting the aggregation of two measures: the necessity and the possibility.

The comparison of the rates of precision of the different measures is represented in Figure 2.
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Figure 2. Comparison of precision rate

Note that the reformulation of two most plausible and the term most necessary increase the precision rate of documents returned
by the system compared with the reformulation by a single term.

To evaluate our system, we calculated rate for different queries:

Improvement rate =
New precision - old precision

old precision
(13)
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It is represented in Figure 3.

There is a better improvement on the first 5 document returned by the system by the addition of two terms that can reach 20%.
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Figure 3. Rate of improvement

5. Conclusion and Future Works

We proposed a new approach to possibilistic relevance feedback in collaborative information retrieval. We considered the
“valid ” annotation as a source of information. We evaluated our approach by calculating the precision rate and the improvement
rate for 5, 10 and 20 top documents. The results are encouraging since we have found a better improvement with the aggregation
of terms especially for the first 5 documents, which address the need for the user. We tested an aggregation between possibility
and necessity. We propose in our future work to expand our test database. We also propose to create a model validation.
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