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ABSTRACT 

 
Information Retrieval (IR) is concerned with  searching and retrieving information within 

the documents and  also searching the online databases and internet. Genetic  Algorithms (GA) 

are robust and efficient search and  optimization techniques inspired by the Darwin's theory of  

natural evolution. In this paper, a novel frame work of  information retrieval system is proposed. 

The applicability of  Genetic algorithms in the field of web search and a review on  how a GA is 

applied to different problem domains in web search is discussed.  The goal of an Information 

Retrieval System (IRS) is to  help a user to locate the most similar documents that have the  

potential to satisfy the user information needs.  
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1.0 INTRODUCTION 

Information Retrieval (IR) is concerned with searching and retrieving information within 

the documents and also searching the online databases and internet. Genetic Algorithms (GA) 

are robust and efficient search and optimization techniques inspired by the Darwin's theory of 

natural evolution. In this paper, a novel frame work of information retrieval system is proposed.  

The applicability of Genetic algorithms in the field of web search and a review on how a 

GA is applied to different problem domains in web search is discussed.  The goal of an Information 

Retrieval System (IRS) is to help a user to locate the most similar documents that have the 

potential to satisfy the user information needs.  

To solve this problem, researchers have implemented several methods such as inverted 

index, Boolean querying, knowledge-based, neural network, probabilistic retrieval, genetic 

algorithm and  machine learning approach. The focus of information retrieval is the ability to 

search for information relevant to a user’s needs within a collection of data which is relevant to 

the user’s query. User is in need of information. 
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 User will formulate query and send the query to the information retrieval system. 

Information retrieval system searches for the matches in the document database and retrieves 

results. The user will then evaluate the results based on the relevance. If the user feels that it is 

a relevant document, he finishes the search else user continues to search in the database by 

reformulating the query until the relevant documents are retrieved. 

 Genetic algorithm is a simulation technique that uses a formal approach to simulate 

above situation and finally come up with an approximate solution to a problem. Genetic 

algorithms are implemented as a computer simulation in which a population of abstract 

representations (called chromosomes or the genotype or the genome) of candidate solutions 

(called individuals, creatures, or phenotypes) to an optimization problem evolves toward better 

solutions.  

The solutions are represented in binary as strings of 0s and 1s, but other encodings are 

also possible. The evolution usually starts from a population of randomly generated individuals 

and happens in generations. In each generation, the fitness of every individual in the population 

is evaluated, multiple individuals are stochastically selected from the current population (based 

on their fitness), and modified to form a new population.  

The new population is then used in the next iteration of the algorithm Genetic algorithm 

terminates when either a maximum number of generations has been produced, or a satisfactory 

fitness level has been reached for the population. If the algorithm has terminated due to a 

maximum number of generations. 

 
2.0 Problem Definition 

 Starting with an initial random n population which are suitable solutions for the 

problem.  

 Evaluate the fitness of each individual (solution) in the population. The fitness is a 

metric to indicate how good an individual represents a solution of the problem 

 New individuals are introduced by crossover operation, where at least two individuals 

of a generation are chosen as 'parents'. Their genomes are combined to produce 

children. 

 Mutation operation is performed by replacing a part of the child with a random value. 
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 Select two parent chromosomes from a population according to their fitness (the 

better fitness, the bigger chance to be selected) the idea is to choose the better 

parents. 

 Loop from step 2 until the end condition is satisfied, and return the best solution in 

current population,  

2.1 Selection Schemes 

 Selection schemes are used to improve the quality of the population by giving 

individuals of higher quality a higher probability to be inserted into mate pool to 

generate new offspring. 

 Selection pressure is the degree to which the individuals in the mat pool needed to be 

better. 

 Low selection pressure leads to slow convergence rate and long time will be needed 

to find the optimal solution. 

2.2 Scope of the problem 

 Genetic Algorithms (GA) are probabilistic search algorithms, based on the model of 

natural evolution. 

 GA follow the idea of SURVIVAL OF THE FITTEST- Better and better solutions evolve 

from previous generations until a near optimal solution is obtained. 

 In computer world, genetic material (chromosomes) is replaced by strings of bits and 

natural selection replaced by fitness function. 

3.0 Existing System 

In the current information age, the web is increasing at a very rapid pace, while the 

indexing of the current search engines is not scaling up at the same pace resulting in the loss of 

access to good function of documents on the web.  Current technology is inadequate in indexing 

the entire web .Consumption of huge bandwidth .Crawlers consume majority of web server time 

.The resources can occur many times due to mirroring and aliasing .There are several limitations 

using web crawlers to collect data for  search engines:  

A successful search engine system requires a large data cache with tens of thousands of 

processors to inverted text indices, to measure page quality, and to execute user queries. 

 

International Journal of Scientific Research and Review

Volume 7, Issue 9, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/634



3.1 Proposed System 

A genetic algorithm is a population-based search and optimization method that mimics 

the process of natural evolution. The two main concepts of natural evolution, which are natural 

selection and genetic dynamics, inspired the development of this method. The performance of a 

genetic algorithm, like any global optimization algorithm, depends on the mechanism for 

balancing the two conflicting objectives, which are exploiting the best solutions found so far and 

at the same time exploring the search space for promising solutions. The power of genetic 

algorithms comes from their ability to combine both exploration and exploitation in an optimal 

way. 

However, although this optimal utilization may be theoretically true for a genetic 

algorithm, there are problems in practice. These arise because Holland assumed that the 

population size is infinite, that the fitness function accurately reflects the suitability of a solution, 

and that the interactions between genes are very small.  

 

4.0  System Flow Diagram 
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4.1 Data Flow Diagram 

 

4.2 Implementation Details 

Modules 

 Meta Search Engine 

 Genetic Algorithm 

 Ranking  

 

Based on Natural Selection 

After an initial population is randomly generated, the algorithm evolves the through three 

operators: 

 Selection which equates to survival of the fittest; 

 Crossover which represents mating between individuals; 

 Mutation which introduces random modifications. 
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a) Selection Operator 

 

 Key idea: give preference to better individuals, allowing them to pass on their genes to the 

next generation. 

 The goodness of each individual depends on its fitness. 

 Fitness may be determined by an objective function or by a subjective judgment. 

b) Crossover Operator 

 

 Prime distinguished factor of GA from other optimization techniques 

 Two individuals are chosen from the population using the selection operator. 

 A crossover site along the bit strings is randomly chosen. 

 The values of the two strings are exchanged up to this point. 

 If S1=000000 and s2=111111 and the crossover point is 2 then S1'=110000 and 

s2'=001111. 

 The two new offspring created from this mating are put into the next generation of 

the population. 

 By recombining portions of good individuals, this process is likely to create even 

better individuals. 

 

c) Mutation Operator 

 With some low probability, a portion of the new individuals will have some of their 

bits flipped. 

 Its purpose is to maintain diversity within the population and inhibit premature 

convergence. 

 Mutation alone induces a random walk through the search space. 

 Mutation and selection (without crossover) create parallel, noise-tolerant, hill-

climbing algorithms. 

4. Ranking 
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For ranking selection the individuals are sorted according their fitness values and the rank 

1 is assigned to the best individual. 

Effects of Genetic Operators 

 Using selection alone will tend to fill the population with copies of the best individual from 

the population. 

 Using selection and crossover operators will tend to cause the algorithms to converge on a 

good but sub-optimal solution. 

 Using mutation alone induces a random walk through the search space. 

 Using selection and mutation creates a parallel, noise-tolerant, hill climbing algorithm. 

 

The Algorithms 

 randomly initialize population(t) 

 determine fitness of population(t) 

 repeat 

o select parents from population(t) 

o perform crossover on parents creating population(t+1) 

o perform mutation of population(t+1) 

o determine fitness of population(t+1) 

 Until best individual is good enough. 

5.0 Output 

   

International Journal of Scientific Research and Review

Volume 7, Issue 9, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/638

ssc
Textbox
4. Ranking



 

 

International Journal of Scientific Research and Review

Volume 7, Issue 9, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/639



 

 

6.0 Conclusion  

As this chapter has shown, genetic algorithms have been successfully used to optimize a  variety 

of problems. Moreover, there are various ways of dealing with constraints.  Some of these are 

more general, whilst others are problem-specific. In particular, we have seen many applications 

to problems closely related to the nurse scheduling problem.  

With direct genetic algorithms these methods include implementing  constraints into the 

encoding, penalty functions, repair algorithms and problem-specific crossover and mutation 

operators. Alternatively, indirect genetic algorithms have been used. There the problem-specific 

information is contained with a separate decoding heuristic. 
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