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Abstract: The field of computer science that deals with searching, retrieving and presenting data or information
onto the Web and within online databases and also searches the web documents is known as Web Information
Retrieval. Web IR can be defined as the application of theories and methodologies from IR to the World Wide Web. It is
concerned with addressing the technological challenges facing Information. The utility and ubiquity of web search is making
Web Information Retrieval (IR) an increasingly popular research topic. Genetic Algorithms (GA) are optimization
algorithms inspired by the Darwin's theory of natural evolution and survival of fittest. GA are robust, efficient
and optimized methods which are used in finding solutions to number of search and optimization problems. The
paper describes how GA can be utilized in the field of Web Information Retrieval emphasizing specially onto the
searching process onto the World Wide Web.

Keywords: Information, Retrieval, Genetic, Algorithm, Web, search

I. Introduction

Tim Berners-Lee and his World Wide Web entered the information retrieval world in 1989 .This event caused a branch that
focused specifically on search within this new document collection to break away from traditional information retrieval. This
branch is called web information retrieval [22]. Web Information retrieval is the process of searching within a huge World
Wide Web document collection for a particular information need (called a query). By all measures, the Web is enormous
and growing at a staggering rate, which has made it increasingly intricate and crucial for both people and programs to have
quick and accurate access to Web information and services. Thus, it is imperative to provide users with tools for efficient and
effective resource and knowledge discovery. Web IR can be defined as the application of theories and methodologies from
IR to the World Wide Web. It is concerned with addressing the technological challenges facing Information Retrieval (IR) in
the setting of WWW [23]. Notion of relevance is at the center of web information retrieval;That is retrieving
documents as par the user need. How much they are related with the input data or query? In fact, the primary
goal of an Web IR system is to retrieve all the documents which are relevant to a user query while retrieving as
few non-relevant documents as possible. How GA helps in matching the query with the relevant documents and
retrieving optimum number of relevant documents is at the core of this paper.

I1.  Overview of GA

Genetic Algorithms [24] are based on the principle of heredity and evolution which claims “in each generation the stronger
individual survives and the weaker dies”. Therefore, each new generation would contain stronger (fitter) individuals in
contrast to its ancestors.

The process of Genetic Algorithm is as follows:
a. Initialize Population

b. Loop
i Evaluation
ii. Selection
iii. Reproduction
iv. Croosover
V. Mutation

c.  Convergence

The initial population is usually represented as a number of individuals called chromosomes. The goal is to obtain a set of
qualified chromosomes after some generations. The quality of a chromosome is measured by a fitness function (Mountford
in our experiment). Each generation produces new children by applying genetic crossover and mutation operators. Usually,
the process ends while two consecutive generations do not produce a significant fitness improvement or terminates after
producing a certain number of new generations.
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Figure 1 Basic Operation of Genetic Algorithm

Population of [Function of Offsprings
Chromosomes  jeration t) Chromasomes
Fit) Cith
001011011101 110110110110
[teration t
Start . craton L (p1o 101100110 0I0011011011
ana] Binary [100101010001| Cross-over

110110110110 010101100110

,‘m\p:ztnn encoding

next iteration
1+

001011011101

7(3), December 2013-

N =7 (010110110110 100101010001
' [oroortonion 010011011011
lMl;La.lif.-r.
100101010001]|(Flippingof
¥ Tammm% N bit)
cond0n 100100010001

/ﬁ;;l—mhncandjdm:s
Competition of
_fitness

Selection criteria
{ Roulette or towmanmsent)

Siop

Best
candidate

Soution found

Mew

Population

In GA implementation, the search space is composed of candidate solutions (called individuals or creatures) to
an optimization problem to evolve better solutions. Each of the candidate is represented by a string of 0 and 1’s
and is termed as chromosome. Each chromosome has an objective function value, called fitness value. A set of
chromosomes together with their associated fitness value is called a population. For associating fitness value to
each of the chromosomes some fitness function can be used. Input to this fitness function is the binary
representation of the chromosome. This population, at a given iteration of the genetic algorithm, is called a
generation. In each generation, the fitness of every individual in the population is evaluated from the current
population based on their fitness value and modified by applying selection, crossover and mutation to form a
new population. The new population is then used in the next iteration of the algorithm.

GAinWeb IR

GA has been used and is being used in finding the relevant documents from the WWW given some matching
examples of relevant and non-relevant documents. Number of proposals for web information retrievals has been
proposed by [1]1[2][31[41[51[61[71[8]1[91[10][11][12][13][14][15][16][17][18][19][20][21]. Each of them has
utilized efficiently GA for the purpose of web search / web information retrieval. Detailed discussion of the
above references is out of the scope of this paper but all of them with different fitness function have successfully
harnessed the power of GA in web information retrieval using adaptive and non adaptive methods of GA.

IV. The Experimental Setup

In general the web documents are encoded in strings of 0’s and 1’s as shown in the figure 1. The documents
have been obtained using some search query. The set of documents also contains some non relevant documents
too. In the experimental setup of GA 50 documents have been retrieved for each different query. This set of 50
documents serves as document database. The query is also encoded in terms of string of 0 and 1. Process of
experiment is as follows:

1. User enters query into Google.

2. Find keywords from retrieved document with the help of Textalyser or Keyword Density
Checker online tool

3. Encode documents retrieved by user query to chromosomes (initial population).

4. Feed the population thus generated into genetic operators viz. selection, crossover, and
mutation.

5. Repeat step 4 until maximum generation is reached. At the end we get an optimized query
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chromosome for document retrieval.

6. Decode optimize query chromosome to query and retrieve document from database.

7. Check the relevance before and after adding the keyword using Mountford similarity coefficient and note
the improvement in retrieval document

8. Depending upon the maximum relevance the documents are ranked and stored in the document database.

Table 1: Average Relevancy by Mountford fitness function with Pc = 0.8 and Pm =0.01

S.N Old Query Average New Keyword Added Average % Increase In
Relevancy Relevancy Relevancy
Before After

1. Anna hazare anti corruption 0.5102 Campaign 0.8334 63.34

2. Osama bin laden killed 0.75 Terrorist 0.8200 9.33

3. Mouse disney movie 0.6667 Walt, mickey 0.9166 37.49

4. Delhi gang rape 0.6750 december 0.8334 23.46

5. Search engine optimization 0.5642 website 0.8000 41.79

6. Britney spear music mp3 0.5714 Download 0.7250 26.88

7. Aam aadmi party 0.9000 Arvind, kejriwal 0.9800 8.88

8. Bomb blast boston marathon 0.6363 suspect 0.8181 28.57

9. Postgresgl server dbms 0.6667 Data 0.8000 19.99

database
10. Gang rape kangaroo court 0.7500 Tribal, girl 0.8700 12

The table above shows percentage improvement in average relevancy of queries before and after adding new
keyword. All the queries improve its relevancy.

V. Conclusion

The paper discusses fundamentals of Information Retrieval and Web Information Retrieval. The paper has also
dealt with how GA can be used in the field of Web-IR and can efficiently help in web search process for finding
relevant documents. Paper has also discussed plenty of research work done earlier in the field of Web-IR with
GA. An experimental setup using Mountford coefficient for Web-IR and finding relevant documents has also
been discussed. The result was quite fruitful and GA helped in searching and ranking the documents as par their
relevancy with the given query.
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