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ABSTRACT

The Web has become the largest source of information worldwide and the information, in its various 
forms, is growing exponentially. So obtaining relevant and up-to-date information has become hard 
and tedious. This situation led to the emergence of search engines which index today billions of pages. 
However, they are generic services and they try to aim the largest number of users without considering 
their information needs in the search process. Moreover, users use generally few words to formulate their 
queries giving incomplete specifications of their information needs. So dealing this problem within Web 
context using traditional approaches is vain. This paper presents a novel particle swarm optimization 
approach for Web information retrieval. It uses relevance feedback to reformulate user query and thus 
improve the number of relevant results. In the authors’ experimental results, they obtained a significant 
improvement of relevant results using their proposed approach comparing to what is obtained using 
only the user query into a search engine.
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INTRODUCTION

Information Retrieval (IR) is a computer science field that focuses on acquisition, organization, storage, 
search and selection of information. The user can access to information through an Information Retrieval 
System (IRS) by submitting his information needs in the form of a keywords’ set well-known as query.

But, since the late 20th century, new challenges have been posed to IR. The wide dissemination of 
personal computers, the development of electronic media with more and more important capacities, the 
advent of Internet, which is considered as the largest source of information in the world and the perva-
siveness of mobile networks allow users worldwide to access a vast amount of information. The expan-
sion and the growing popularity of The Web, basically in the field of communications and information 
access, have changed our way of looking to information access.

Therefore, information access has become crucial, and tracking relevant information, suitable to 
user needs, becomes more and more important and difficult in an environment such as the Web. This 
need has generated many sources of information. Moreover, the amount of information available at any 
time on the Web is huge and increases exponentially. However, accessing such volume of information 
is vain without search engines. So, the most famous search engines index billions of pages. But, they 
are generic information services, they have been designed to aim the largest number of users and thus, 
they don’t take into account the user and its context in the search process.

Furthermore, this problem is accentuated by the fact that users formulate their needs using a short 
and ambiguous query, giving an incomplete and imprecise specification of their real information needs. 
Indeed, if two users with different needs submit the same query to a search engine, this will return the 
same results.

So, user playing an essential part in the IR process, it is necessary to consider him in the search 
process by personalizing the IR system according to his interests and his information needs in order to 
increase the relevance of returned results. But, representing user needs by a model or a structure isn’t easy 
and few standards are established. However, it influences significantly the performance of IR systems.

In addition, the complexity of the IR problem and the constant evolution of the Web cannot be 
tackled with conventional approaches. So, we need powerful tools like artificial intelligence techniques 
to cope with these problems. In this work, we have chosen meta-heuristics and more precisely Particle 
Swarm Optimization (PSO) in the design and implementation of our approach. Indeed, meta-heuristics 
has proved their effectiveness, strength and adaptability to IR problems through several research studies 
(Al Mashagba et al., 2011; Bindal and Sanyal, 2012; Drias, 2011).

In this study, the information retrieval problem to solve is to find the suitable query that best matches 
user information needs and improves the number of relevant documents returned by the search engine. 
This issue is part of query reformulation which is one of the main IR research areas. Over the past four 
decades, it has been the subject of a lot of publications in the IR community, and until today, there is 
many issues remaining that must be solved before it becomes an operational standard used in informa-
tion retrieval systems.

So we have adapted a PSO algorithm to the query reformulation problem in order to optimize user 
query and thus retrieve more relevant results to user information needs.

This paper is organized as follows. First, we briefly present query reformulation techniques and related 
work. Then we review the PSO algorithm principle. After that, we explain the proposed approach and 
the adaptation of PSO algorithm. And then, we present the experimental results obtained after testing 
the prototype of our approach on the Web. Finally, we end this paper with conclusions and future work.
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