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Abstract
In this contribution, diﬀerent proposals found in the specialized literature for the
application of evolutionary computation to the ﬁeld of information retrieval will be
reviewed. To do so, diﬀerent kinds of IR problems that have been solved by evolutionary algorithms are analyzed. Some of the speciﬁc existing approaches will be speciﬁcally described for some of these problems and the obtained results will be critically
evaluated in order to give a clear view of the topic to the reader.
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1. Introduction
We are actually living in the information age. This leads to the fact that any
media organization has a computer system endowed with data bases, which
can structure diﬀerent information kinds in a correct way, and with hardware
which allows it to eﬃciently store and access to this information. Unfortunately, the large size of these data bases has made the required eﬀort to retrieve
useful information increase signiﬁcantly in the last few years.
Information retrieval (IR) tries to make a suitable use of these data bases,
allowing the users to access to the information which is really relevant in an
appropriate time interval [47]. Unfortunately, commercial IRSs, usually based
on the Boolean IR model [53], have provided unsatisfactory results. Vector
space, probabilistic and fuzzy models, which have been developed to extend the
Boolean model [2], as well as the application of knowledge-based techniques,
have solved some of these problems, but there are still some lacks [11]. In the
last few years, an increasing interest on the application of artiﬁcial intelligence
(AI)-based techniques to IR has been shown with the aim of solving some of
those lacks.
One of the AI (or, more speciﬁcally, computational intelligence) areas with a
considerable growth in the last decades is evolutionary computation (EC) [1],
based on the use of models of evolutionary process for the design and implementation of computer-based problem solving systems. The diﬀerent models
which have been proposed within this philosophy are named in a generic way
as evolutionary algorithms (EAs) [1].
In this paper, we review the application of EC to IR, analyzing the diﬀerent
kinds of IR problems that have been solved by EAs, describing some of the
speciﬁc approaches proposed and critically evaluating the outcomes obtained.
To do so, the paper is structured as follows. In Section 2, some preliminaries
are introduced by reviewing the basis of IR and EAs. Then, the diﬀerent applications of EAs to IR are classiﬁed into diﬀerent groups in Section 3. Sections
4–11 respectively show a review of the diﬀerent proposals made in each of these
groups, namely, automatic document indexing, document and term clustering,
query deﬁnition, similarity function learning, image retrieval, user proﬁle design, web page classiﬁcation and Internet search agent design. Finally, Section
12 summarizes several concluding remarks.

2. Preliminaries
2.1. Information retrieval
IR may be deﬁned, in general, as the problem of the selection of documentary information from storage in response to search questions provided by

