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Abstract: - This paper is devoted to the results of the Filimage system using Internet oriented technologies. Our 
solution is applied to textual documents and the main objective is to provide efficiency the e-document extraction 
containing mathematical objects. This work deals with the problem of the scientific formulas and the process designed 
to enable a semantic filtering. The significant interest of the adapted strategy is to bring out the multimedia contents 
use to perform an information retrieval. We introduce a description of the Contextual exploration method which is 
carried out for the text semantic filtering. Based on the access to user-relevant information, the system lies on the 
Natural Language Processing (NLP) to identify the visual components (formulas, tables, diagrams, images...) and the 
textual extracts at the same time which be used as their comments by A.M.A (Automatic Matching and Associating) 
operation. The paper gives an overview of the development and shows how is implemented the system. In order to 
illustrate the results of this process, we expose them by a visualization example containing automatic extracted 
scientific formulas. At last, we present how the extracted information are stored (scientific formulas, textual comments, 
title…) for a subsequent using of the results. 
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1   Introduction 
The increasing number of user’s need when they browse 
web pages and carry out the research into the relevant 
information sources, makes emerge the potential useful 
of the visual components. Indeed, the systematic resort 
to the images and the contents of the formulas is a 
growing web practice. One of the most significant 
interaction is taking place between the “scientific 
formulas” and textual expressions in the technical “e-
documents”. It means that the automatic textual filtering 
is one of the challenge to be succeed, including an 
exhaustive and synthetic view of the conveyed 
information. Various researches are available concerning 
the multimedia contents exploration [5]. The information 
retrieval notion depends on the treated document’s 
feature. Henceforth, the extraction of the relevant textual 
annotations is inevitable and acquires the highest 
strategic interest to be associated with the different 
components of the downloaded web pages. A 
computational linguistics tool based on the semantic 
analysis have to bring one’s mind to bear on quick users 
access to the contents. This work focus on the 
contribution of the different visual components 
(formulas…) as a cognitive aid making easier to 
understand the text. Otherwise, the comprehension get 
better thanks to perception and memorisation through the 

adaptable multimedia interfaces using internet 
technology.  
2 Problematic 
To answer the question: “how to make the conditions of 
access better, while dealing with the users’ requests?” 
[13], the solution must suggest an ability to, view, 
transmit, use again and store all the formulas 
accompanied with the quantitative parameters inserted 
into the tables and the graphics... Fig. 1 shows an 
equation followed by it relevant explanation contents. 
The sentence underlined in blue is the relevant content to 
be extracted with it previous equation (Fig.1). 

Fig. 1. This web site contains a relevant textual segment 
referring to “Navier-Stockes Equation”.  
www.efunda.com/formulae/fluids/navier_stokes.cfm 



We will see in the following sections that the automatic 
extraction of the scientific formulas brings up some 
problems inherent to their identification. Some systems 
in information retrieval have been proposed [6], [11], 
numerous works rely on numerical treatment, pattern 
cognition, Markov network processes… to extract the 
information and propose diverse solutions [1], [9], [10], 
[12], [14]. However, a multimedia extraction system that 
retrieves the multiple components using the Automatic 
Matching and Associating (A.M.A) operation is a 
relevant issue to be realized. The tool gap is the key 
issue for both visual and textual objects filtering and 
Filimage system makes one's contribution to fill this 
user’s need [3]. The proposed system exploits the 
relevant information available in both visual and textual 
context. The aim of this work is to identify through an 
adapted strategy, the textual expressions with regard to 
scientific formulas in the web pages. By this way, it 
contributes to make progress in the linguistic 
engineering. To this effect, we have developed a system 
to address design usability with a view to automate the 
treatment of the different objects stored in the databases. 
The next section describes the problem solution. 
 
 
3   Problem Solution  
The association between the extracted components 
brings out the most relevant information according to the 
user’s point of view. The adopted strategy relies on the 
document’s structure particularly about the design to 
obtain the optimal filtering of mathematical objects. The 
interest points of this treatment resides in a filtering-
orientated towards one and/or the other one components 
(formulas, textual expressions) taking accounts of the 
databases variety (textual and visual). The design and the 
realization of this system use the web technologies to log 
on the downloaded pages [4]. An adopted principle relies 
on the encoding of each object’s feature (textual and 
visual), providing means of analysis. The first issue to be 
solve is the extraction’s task. The automatic treatment 
proceed via the source code tags of the structured 
documents (HTML, XML) through the technique object-
oriented. The system has the ability to filter the web sites 
by using the appropriates objects addresses (URL). Fig. 
2, is the example of a HTML code source to extract the 
relevant objects according to the mark-up tag. The 
extracted object mark-up tag for instance is: 
<img…src=”…_ fichiers/Navier-Stockes.gif“>... The 
extraction requires a separated and adapted process. 
Indeed, the proposed solution consists of the filtering 
through the realization of specific modules. This 
decision overcomes the complexity of each object to 
provide an enhanced result. Therefore, the linguistics 
decision-making are necessary while the different 
operations are in progress. 

 
Fig. 2. This source code is corresponding to the “Navier-
Stockes Equation and its textual comment “The above 
equation…be used to…”. 
 
On one side, Filimage system is undertaking treatments 
in order to etablish a connection with text, this allows to 
achieve a semantic filtering of the textual comments. On 
the other side, it identifies the mathematic formulas... 
and associates them automatically to the previously 
extracted textual comments. The combination results are 
stored and displayed to access.  
 
 
4   Semantic contents Filtering 
Developed according to the semantic filtering and based 
on Contextual exploration method (CE), the obtained 
result performances increase considerably [8]. The 
principle of CE requires linguistic knowledge and allow 
to find thanks to indices. The use of heuristic allow the 
acquisition of linguistic resources which are the indices, 
the exploration rules and the databases. The first step of 
the indices classification consists of their systematic 
collect and will constitutes the basis of the linguistic 
analysis. It means that the text semantic filtering consists 
of determining a number of rules to be used by the 
extraction system. The CE declarative rules allow to find 
the most relevant indicator with the associated indices, 
co-presents in the same context [7]. Otherwise, a set of 
rules helps filtering of the textual contents according to 
the selected task, for instance: extracting the information 
depending on user’s profiles (automatic text 
summarizing, technological intelligence...). The relevant 
information are textual comments, thematic segments, 
titles, summing-ups and conclusions. In fact, when a 
textual segment is located as being related to a formula, 
it is extracted then is combined with the corresponding 
formula as its textual comment.  
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The main features of this method is illustrated by a 
context example. As shown in below Fig. 3, the 
identification of markers in a context is based on CE 
semantic filtering method [8]: 
 

This diagram…reveals.… 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3. Linguistic decision-making expressed in the 
exploration rule. 
 
Here is one released rule example in the Filimage system 
database. Each CE rule must verified the relevant 
indicator, indices classes and the listing of the conditions 
to tag the sentence to be extracted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. This CE rule example is a screen copy of the 
linguistic knowledge basis. 

 
We describe in the following, the different steps of 
realization. The operational architecture is presented on 
the Fig. 5. 
 
 
5   Development and implementation 
The system implementation find it realization in 
Filimage. It is based on the sequential processing. The 

different phases of this optimization destined to the 
formulas semantic filtering are illustrated. The analysis 
levels with the successive treatments are included in the 
filtering process. Firstly, an elementary analysis is 
launched so as to produce what can be call the pre-
processing. At the output of this operation, the HTML 
mark-up tags are automatically deleted by the source 
code reading. The aim of this phase is to send back a text 
suitable for the semantic analysis. Secondly, the 
formulas are identified and extracted. Subsequently, two 
different components that had been separated during the 
treatment, are again combined into one new structured e-
document. Nevertheles, an appropriate proceed is 
designed for the extraction task in mind to integrate the 
scientific formulas. This operation is called A.M.A 
(Automatic Matching and Associating) and is required to 
display the final result [2]. A new web page is presented 
to the user in the browser offering an overall 
visualization of the extracted document. We should point 
out that a relevant association requires the necessary 
conditions to achieve a coherent result display. The 
operational’s aim system is to provide an adapted result 
for each components which are integrated according to a 
coherent spatial organization of the extracted objects 
following the initial document composition. The below 
diagram shows the successive treatments. 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Architecture overview.  
In the following section, a representative example of a 
mathematic formula is showed, including its legends and 
its textual comments. 
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5.1 Example 
We expose through the result presentation of a French 
web page containing a scientific formulas (mathematics). 
It illustrates a relevant exemple of Filimage. 
 
 
 
 
 

 
 

Fig. 6. In this example a whole relevant components (on 
the right) are extracted (title, textual comments, 
formulas, captions, diagrams…). 

This screen copy (on the left) shows the initial web page. 
The result of the A.M.A (Automatic Matching and 
Associating) operation is displayed (on the right) and it 
comes from the automatic treatment completed by 
Filimage. The relevant textual segments are identified, 
are extracted and then are associated with their 
corresponding formulas (tables, graphics…). 

 
 

 
This Web page is coming from: 
www-ensimag.imag.fr/eleves/Guillaume.Molleda/tipe2.htm 
 



The screen copy of the source code is corresponding to 
the previous example and shows how the specific HTML 
mark-up tags allow to identify this mathematical 
formula. It is encoded as a table object: 
<TABLE>,</TABLE>. We must notice that the object is 
automatically extracted whatever the visual entity’s type 
inserted into a web page. 

 
Fig. 7. Source code of the web page presented in Fig. 4. 
 
 
5.2 Subsequent results using  
The creation of file cards can be destined to the page 
web summarizing offering a new use to the extracted and 
stored components. It means that all the relevant 
extracted objects (formulas, frames…) and contents 
(titles, subtitles, textual comments, captions, sources) 
can be exploited once more. Indeed, the results are 
oriented towards one and/or the other one according to 
the objects required. Thus, the adapted solution can be 
destined to the indexation of the visual objects.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 8. Screen copy of the windows results. 

The two display options offer the possibilty for a 
subsequent results access by scrolling windows. The 
extracted visual objects are preceded by the title and the 
subtitles of the page in order to keep the hierarchic 
structure of the initial document. We can see in the 
following Fig. 8. these optional functionalities 
(visualization of the windows simultaneously or not). 
 
 
6 Conclusion 
This new synthesis system is a high specification level 
developed in order to automate the design specifically 
applied to the mathematical formulas. Filimage system 
contributes to the systematic exploration of the e-
document’s structure (formulas, title, caption, frame…) 
in an optimal way and offers the ability to automate the 
extraction task. As a result, the system is built for re-
using, manipulating the formula, the special symbols and 
the relevant contents. Often, the web pages contain the 
mathematics formulas and their so particular textual 
expressions. Therefore, the obtained results coming from 
tested document confirm the efficiency of the 
computational method not only for text semantic 
filtering but also for the multimedia objects extraction. 
The A.M.A (Automatic Matching and Associating) 
operation destined to establish the relation between the 
extracted components and allows a visualization of the 
results. This process reduces the initial document’s 
volume and provides great flexibility producing an 
automatic optimized displaying. The mains interest of 
our strategy are presented. The innovation of this system 
is to provide an extraction solution to multimedia 
contents. The extracted visual and textual objects is 
operating as a semantic entity enable to participate in 
setting up the organizational more personalized e-
learning process. Furthermore, the establish relation 
between the different objects is to be especially adapted 
to the human perception and understanding teaching. In 
this way, the developed strategy is particularly 
significant on-line and takes a leading part in interactive 
training. Besides, Filimage get the ability to evolve 
towards a multilingual filtering thanks to the possibility 
of integrating the languages through the incremental 
linguistic databases. One of the further research 
directions is to pursue the experiments improving an 
online user’s interface. 
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