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ABSTRACT: 

Data Mining is the method of extracting hidden information from large volumes of raw data  
and transform it into an understandable structure for further use. The data mining technique 
named as clustering is used for finding patterns in unsystematic and large data. Clustering is 
unsupervised classification of patterns into groups. In this research data is mined for 
collecting some samples for the classification and then Expectation maximization algorithm 
is applied for find out expectations and then clustering is done by using H-mean algorithm 
after that GA is applied. The main purpose of the research is to enhance the classification 
process by using hybrid algorithm GA-PSO and to implement hybrid algorithm for the same 
purpose. In the end results are obtained by using hybrid GA-PSO and then comparison is 
concluded on the basis of some parameters like precision and recall. 

Keywords: Convergence, Genetic Algorithm, Hybrid GA-PSO, Particle swarm optimization 

(PSO) 

[1] INTRODUCTION 

In recent years, many different optimization techniques have been proposed for solving 

the complex, multimodal functions in several fields. Some of them well-known optimization 

algorithms are the genetic algorithm (GA), Particle swarm optimization (PSO) algorithm. These 

algorithms are used by many researchers to obtain the optimum value of the problems. A 

Genetic Algorithm (GA) is computational abstraction of biological evolution that can be used to 

solve optimization problems (Goldberg 1989, Holland 1975).The Genetic Algorithm proposed 

by Holland (1975), is a probabilistic optimal algorithm that is based on the evolutionary 

theories [4]. This algorithm is a population-oriented. Successive populations of feasible 

solutions are generated in  stochastic manner, following laws similar to that of natural selection. 

PSO is a population-based search algorithm and is initialized with the population of random 

solutions, called particles (Kennedy and Eberhart 1997). Unlike in the other Evolutionary 

Computation techniques, each particle in PSO is also associated with the velocity. Particles fly 

through the search space with velocities which are dynamically adjusted according to their 
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historical  behaviours.Therefore, the particles have the tendency to fly towards the better search 

area in the course of search process. The main problem in PSO is that it prematurely converges 

(Van den Bergh and Engelbrecht 2004) to stable point, which is not necessarily to be minimum. 

To prevent the occurrence, position update of the stagnated particles is changed[8]. The 

position update is done through the some hybrid mechanism of GA. The idea behind GA is due 

to its genetic operator’s crossover and mutation. By applying crossover operator, information 

can be swapped between two particles to have the ability to fly to the new search area. The 

purpose of applying the mutation to PSO is to increase the diversity of the population and the 

ability to have PSO to avoid the local maxima. In addition to incorporating crossover and 

mutation operations into PSO, two different approaches to combine PSO with GA are proposed. 

Here PSO contributes to the hybrid approach in a way to ensure the convergence faster. The 

hybrid mechanism of global search models PSO and GA enhances the search process by 

improving the diversity as well as the converging. 

[2] RELATIONSHIP BETWEEN GA AND PSO 

PSO shares many similarities with evolutionary techniques in general and GA in 

particular. PSO and GA techniques begin with a group of a randomly   generated population; 

both utilize a fitness value to evaluate the population. They update the population and search 

for the optimum with random techniques. In GA techniques, three main operators are involved. 

They are crossover, mutation and selection. PSO does not have a direct rec ombination operator 

[15][4]. However, the random acceleration of a particle towards its best previous position, as 

well as towards the best particle of the swarm, resembles the recombination procedure in GA 

(Eberhart,  Shi 1998, Rechenberg 1994, Schwefel 1995). In PSO the information exchange 

takes place only among the particle’s own experience and the experience of the  best particle in 

swarm, instead of being carried from fitness dependent selected parents to descendants as in the 

GA. Moreover, PSO’s directional position updating operation resembles the mutation of GA, 

with a kind of memory built in [12]. This mutation procedure is multidirectional both in PSO 

and GA, and it includes the control of  mutation’s severity, utilizing factors such as  Vmax and 

k. PSO is actually the only evolutionary algorithm that does not use the survival of the fittest 

concept. It does not utilize the direct selection function. Particles with lower fitness can survive 

during the optimization and potentially visit any point of the search space (Eberhart and Shi 

1998). A large inertia weight facilitates the global exploration (search in new areas), while a 

small one tends to assist local exploration. Information sharing mechanism of PSO and GA are 

entirely different. In GA, chromosomes share information with each other, so the whole 

population moves like in one group towards an optimal area. In PSO, only global best gives out 

the information to others. It is a one-way information  sharing mechanism[5]. Compared with 

GA, all the particles tend to converge to the best solution quickly even in the local version in 

most cases. The advantage of PSO compared to GA is that PSO is easy to implement and there 

are few parameters to adjust. 
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[3] RELATED WORK 

Keshavamurthy etal.(2011) in the paper “Improved Genetic Algorithm Based 

Classification” proposed that Classification is the supervised learning technique of data mining 

which is used to extract hidden useful knowledge over a  large volume of databases by 

predicting the class values based on the predicting attribute values. Of the various techniques, 

the most widely talked ones include decision tree, probabilistic model and evolutionary 

algorithms. Recently, the probabilistic and evolutionary techniques are most worked upon, 

because of the fact that probabilistic models yields high accuracy when there is no attribute 

dependency in the existing problem and evolutionary algorithms are used to obtain optimal 

solution over a large search space very quickly when there is less information known about a 

problem and problem posses attribute dependency. Though there are tradeoffs in each model 

still there are scopes to improve upon the existing. The proposed approach improves the 

evolutionary technique such as genetic algorithm by improving the fitness function parameters. 

Also, in this we compare the genetic algorithm results with Naïve Bayes algorithm results. For 

the experimental work we have used the nursery data set taken from the UCI Machine Learning 

Repository [3]. 

Sapna et al. (2010) in the paper “A Comparative Study of Genetic Algorithm and the 

Particle Swarm Optimization” proposed that the Genetic Algorithm  and its many versions have 

been popular in the academy and the industry mainly because of their intuitiveness, ease of 

implementation and have the ability to effectively solve highly nonlinear, mixed integer 

optimization problems that are typical of complex engineering systems. The drawback of the 

GA is its expensive computational cost. Particle Swarm Optimization (PSO) is a relatively 

recent heuristic search method whose mechanics are inspired by the swarming or collaborative 

behavior of biological populations.PSO is similar to GA as these two evolutionary techniques 

are population based search methods. In other words, PSO and GA move from a set of points 

(population) to another set of points in a single iteration with likely improvement using a 

combination of deterministic and probabilistic rules. This paper attempts to examine the claim 

that PSO has the same effectiveness (finding the true global optimal solution) as the GA but 

with significantly better computational efficiency (less function evaluations) by implementing 

statistical analysis and formal hypothesis testing. The major objective of this is to compare the 

computational effectiveness and efficiency of the GA and PSO using the formal hypothesis 

testing   approach [15]. 

Basheer et al. (2012) in the paper “A Genetic Algorithm for Discovering Classification 

Rules in Data Mining” proposed that Rule mining is considered as one of the usable mining 

method in order to obtain the valuable knowledge from stored data on database systems. In this 

paper, a genetic algorithm based approach for mining classification rules from large database is 

presented. For emphasizing on accuracy, coverage and comprehensibility of genetic algorithm. 

The design of encoding, genetic operators and fitness function of genetic algorithm for this task 

are discussed. Experimental results show that the genetic algorithm proposed in this paper is 

suitable for classification rule mining and those rules discovered by the algorithm have higher 

classification performance to the unknown data[4]. 
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[4] PROPOSED ALGORITHM HYBRID GA-PSO 

In previous work is to study of classification based on three techniques of EM 

Algorithm, h-means+ clustering and Genetic Algorithm (GA) and then we are going to make 

enhancement by using Hybrid algorithm using Particle Swarm Optimization (PSO) and Genetic 

algorithm (GA) instead of only GA. The purpose of work is to enhance the classification 

process  and compare it with previously implemented results. In this paper the original PSO 

formulae defines each particle as potential solution to the problem in N-dimensional space. The 

position of particle i is represented as ( , , , ) i i1 i2 iN X = xxK x . Each particle also maintains 

memory of its previous best position, represented as ( , , , ) Pi = pi1 pi2 K piN . A particle in a 

swarm is moving;i.e it has a velocity, which can be represented as ( , , , ) i i1 i2 iN V = v v K v. 

Each particle knows its best value so far (pbest) and its position. Moreover, each particle knows 

the best value so far in the group (gbest) among  pbests. 

Each particle tries to modify its position using the following information: 

1. the distance between the current position and pbest 

2. the distance between the current position and gbest 

This modification can be represented by the concept of diabetes patient database. 

 

Where 

i - Index of the particle ,i∈{1,K,n}  

n - Population size  

d - Dimension, d∈{1,K,N}  

rand ( ) - Uniformly distributed random variable between 0 and 1  

Vid - Velocity of particle i on dimension d  

Xid - Current position of particle i on dimension d  

c1 - Determine the relative influence of the cognitive component; Self confidence factor  

c2 - Determine the relative influence of the social component; Swarm confidence factor  

Pid  - Personal best or pbest of particle i  

Pgd - Global best or gbest of the group 

w - Inertia weight. 

Hybrid algorithms are the growing area of interest because their solution quality can be 

made better than the algorithms that form them by combining their desirable features. 

Hybridization is simply the combination of two or more techniques, and are very effective and 

efficient for optimization. The main aim of proposed work is to improve the solution quality, to 

get the optimized cluster by applying the hybrid GA-PSO. It gives the better results than the 

previous and reduces the complexity of the system. In figure 1 shows the framework of the 

proposed approach as follows :  
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Figure: 1. Framework 

[4.1] VARIOUS STEPS OF PROPOSED SCHEME 

 Collect Some Samples 

In this step data is mined for collecting some samples for the classification. 

 Select Some Samples for Classification  

From the first step collection of samples, select some samples for the classification of 

diabetic patients. 

 Apply EM algorithm 

After collecting and selecting some samples for classification it uses Expectation 

maximization algorithm to find out expectations.It uses Expectation maximization 

algorithm for sampling.  

 Apply Hmeans+ clustering 

In this step apply the hmeans+   clustering. Hmeans+ algorithm improves the concept of 

k-means algorithm.Itis more appropriate for finding a local optimal solution and is faster 

compared to k-means. The hmeans+ algorithm improve the cluster classification by 

performing iterations in order to reduce error function. It includes repeat…until loop 

which is executed repeated until optimal clustering is obtained with non-empty cluster. 

 

Collect some samples 

Select some samples for 

classification 

Apply EM algorithm 

Apply H-means + 

clustering 

Hybrid (GA+PSO) 

Comparison 

Data validation and 

testing 

GA (Genetic Algo) 
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 Apply GA and Hybrid GA-PSO  

Hybrid GA-PSO used to enhance the classification process to get the optimized cluster 

and to improve the efficiency of the system. The purpose of the proposed algorithm is to 

get the better results than the previous results.  

The detailed procedure of algorithm is as below:- 

Input : Diabetes Data Set 

Step 1:  Load data set (diabetes) 

Step 2:Apply agglomerative clustering to find cluster 

Step3: According to bipitite graphing make cluster 

Step4: Apply hybrid algorithm to optimize the cluster 

Step 5 : Take cluster as input to GA and PSO 

Step 6 : Input is taken as chromosomes and swarms 

Step 7 : Select data acc. to fitness of the cluster 

Step 8 : Apply crossover function to selected data to optimize the cluster 

                   if F > th (acc. to PSO) 

                   crossover             pbest 

Step 9 : Apply mutation function to selected data to optimize the cluster 

                   if F < th (acc. to GA) 

                   mutation             pbest 

Step 10 : repeat steps 6 to 9 for full database 

                 find gbest value 

                 Acc. to gbest optimize cluster is obtained 

End 

 

 Comparison 

After applying the hybrid algorithm better results are obtained, in this compare the 

implemented results with previous results. 

 Data validation and testing  

In the end data validation and testing is done and gives the improved results. 

There are three function of genetic algorithm which are used in the proposed scheme 

are as follows : 

 Fitness Function 

The fitness function is the function you want to optimize. For standard optimization 

algorithms, this is known as the objective function. The toolbox software tries to find the 

minimum of the fitness function.Write the fitness function as a file or anonymous 

function, and pass it as a function handle input argument to the main genetic algorithm 

function. 
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 Crossover function 

Cross over is a process of taking more than one parent solutions and producing a child 

solution from them. Chromosomes are typically selected according to the quality of 

solutions they represent. 

 Mutation function 

Mutation is a genetic operator which is used to maintain genetic diversity from one 

generation of a population of genetic algorithm chromosomes to the next. 
 

[5] RESULTS AND DISCUSSIONS 

PSO is faster to find the quality solutions, however compared to other EC techniques; it 

faces some difficulty in obtaining better quality solutions while exploring the complex 

functions. It faces  the premature convergence and suffers from the poor fine-tuning capability 

of the final solution.   

The drawback of PSO is that the swarm may prematurely converge[15].The underlying  

principle behind this problem is that, for the global best PSO, particles converge to a single 

point, which is on the line between the global best (gbest) and the personal best (pbest) 

positions. This point is not guaranteed for a local optimum. Another reason for this problem is 

that the fast rate of information flow between the particles, resulting in the creation of similar 

particles with a loss in diversity that increases the possibility of being trapped in  a local 

optima. 

[5.1] PERFORMANCE ANALYSIS 

Parameters used for the research work are : 

 Precision : It indicates that what proportion of the retrieved documents is relevant from 

the collection. 

P =      number of relevant documents retrieved 

            total number of retrieved documents 

 Recall : It indicates that what proportion of all relevant documents have been retrieved 

from the collection. 

R =     number of relevant documents retrieved  

            total number of relevant documents 

 
Figure: 2. Precision using GA 
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In the above figures graph is plotted between dataset and values and shows the 

performance with two parameters Precision and Recall. In this graph enhance the precision 

value, more the precision better the system. Typically precision and recall are inversely 

related i.e precision increases, recall falls and vice-versa. A balance between these two needs 

to be achieved by the IR system. For the performance analysis multiple dataset is used. 

 
Figure: 3. Recall using GA 

In the stated figures precision, recall value is calculated by genetic algorithm which 

shows the value of precision increases and recall decreases. It shows the performance of 

genetic algorithm using two parameters precision and recall. Better performance is shown at 

pt.0.9 in precision and in recall at pt. 3.9. 

 
Figure: 4. Precision using PSO 

In the above figures graph is plotted between dataset and values and shows the 

performance of particle swarm optimization using parameters precision and recall. It gives the 

better values than the genetic algorithm. It performs the iterations and each iteration, they 

observe fitness value and their neighbors and emulate successful neighbors (those whose 

current position represents a better solution to the problem than theirs) by moving towards 

them. 

 
Figure: 5. Recall using PSO 
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It performs the 500 iterations and founds the best result at pt.505.58. At this pt. 

precision and recall value much better than the previous. In above figures precision and recall 

is calculated for PSO technique.  

 
Figure: 6. Precision using Hybrid 

The figures shows the comparison between GA, PSO and hybrid GA-PSO. The graph is 

plotted between dataset and values. In this graph value of precision is shown in the case of 

hybrid algorithm and this value is better than GA and PSO. By applying hybrid GA-PSO 

optimized cluster is obtained. In fig. blur line shows the GA, green shows the PSO and red 

Hybrid GA-PSO. 

 
Figure: 7. Recall using Hybrid 

Similarly, in this graph value of recall is shown and gives the better results than the GA 

and PSO. In fig. yellow line shows the PSO, red shows the GA and blue shows the hybrid 

GA-PSO.  

Some attributes are taken as follow which are used in the proposed approach:  

Table 1.    List of attributes 

Attribute 

No. 

Attribute Name Symbols 

1 Plasma glucose plas 

2 Blood pressure pres 

3 Skin fold thickness skin 

4 Serum Insulin insu 

5 Body mass index mass 
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Figure: 8. Comparison between previous and implemented results 

This fig shows the comparison between previous and implemented results. It shows the 

improved results than the previous and gives the optimal solution and optimized cluster, 

comparison can be done on the basis of parameters like precision and recall. 

[6] CONCLUSION 

Data Mining is the method of extracting hidden information from large volumes of raw 

data  and transform it into an understandable structure for further use. In this research   data is 

mined for collecting some samples for the classification and then Expectation maximization 

algorithm is applied for find out expectations and then clustering is done by using H-mean 

algorithm after that GA is applied then Hybrid GA-PSO is used to enhance the classification 

process, where GA is a type of artificial intelligence which takes two inputs and gives the better 

output where PSO is used to find the fitness value and it is easy to perform. The test performed 

on MATLAB software tool for the enhancement of classification process. The system is 

initialized with population of random solutions and searches for the optima by updating 

generations. The proposed approach gives the better results and improves the efficiency of the 

system and reduces the complexity. Experimental results show that the proposed approach is 

feasible and effective. Therefore, research concludes that the proposed hybrid GA-PSO 

algorithm for clustering is an effective solution. 

[7] FUTURE WORK 

In future, work could be done for improving the proposed scheme by introducing 

techniques for further enhancement and use the categorical data. The other potential areas of the 

future work include comparison of the proposed scheme with other artificial intelligence 

techniques. 
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