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Abstract- Clustering is a method which divides data objects into 

groups based on the information found in data that describes the 

objects and relationships among them.  There are a variety of 

algorithms have been developed in recent years for solving 

problems of data clustering.  Data clustering algorithms can be 

either hierarchical or partitioned. Most promising among them 

are K-means algorithm which is partitioned clustering algorithm 

.Moreover k-mean Algorithm is an efficient Clustering Algorithm 

but it can generate a local optimal solution. On the other hand, 

Particle Swarm Optimization is used for global optimization. 

Thus K-means algorithm shows improved results when used with 

the combination of PSO (Particle Swarm Optimization). 

Index Terms- Data clustering, Data Mining, K-Mean PSO 

I. INTRODUCTION 

Data mining has attracted a great deal of attention in the 

information industry because of the wide availability of 

large amounts of data and the imminent need for turning 

such data into useful information and knowledge. The 

importance of data mining is increasing exponentially since 

last decade and in recent time where there is very tough 

competition in the market where the quality of information 

and information on time play a very crucial role in decision 

making. There is very large amount of data availability in 

real world and it is very difficult to access the useful 

information from this huge database and provide the 

information to which it is needed within time limit and in 

required pattern. Clustering is a method which divides data 

objects into groups based on the information found in data 

that describes the objects and relationships among them, 

their feature values which can be used everywhere in many 

applications, such as knowledge discovery, vector 

quantization, pattern recognition, data mining and data 

dredging etc. There are mainly two methods for clustering: 

hierarchical clustering and partitioned clustering [2]. 

Different algorithms have been proposed which take into 

account the nature of the data and the input parameters in 

order to cluster the data. The k-means algorithm is most 

widely used well known unsupervised partitioning method 

for data clustering. K-means clustering method grouped data 

based on their closeness to each other according to 

Euclidean distance. In this clustering approach user decide 

that how many clusters should be and on the basis of 

closeness of data vector to the centroid, which is mean of 

the data vector of cluster is assigned to that cluster which 

shows minimum distance.  
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The result depends on the number of cluster (k value) and 

the initial centroid chosen by the K-Mean algorithm. The K-

means algorithm is responsible for generating a local 

optimal solution and in contrast to that Particle Swarm 

Optimization (PSO) technique offers a globalized search 

methodology that can be used in K- Means algorithm to find 

the global optimal solution. Using the advantages of both 

the algorithms a Novel approach can be made that 

overcomes drawbacks of both the algorithms and generate a 

combined algorithm for the solution.  

II. K-MEAN 

The k-means algorithm is most widely used well known 

unsupervised partitioning method for data clustering. K-

means clustering method grouped data based on their 

closeness to each other according to Euclidean distance. In 

this clustering approach user decide that how many clusters 

should be and on the basis of closeness of data vector to the 

centroid, which is mean of the data vector of cluster is 

assigned to that cluster which shows minimum distance. The 

result depends on the number of cluster (k value) and the 

initial centroid chosen by the K-Mean algorithm. 

A.  K-Mean Algorithm 

Step 1: 

Initialize the cluster’s centroid vectors randomly. 

Step 2: 

For each data vector calculate the distance between data 

vector and each cluster centroid which will minimum data 

vector will assign with that cluster and distance calculate 

using equation (1). Where d is the dimension. 

d(Zp, Mj) = √∑ (Zp, k − Mj, k)d
k=1  ................................. (1) 

Where Zp is the pth data point, MJ is centroid of jth cluster. 

Step 3: 

Recalculate the centroid of cluster using equation (2) 

Mj =
1

n
( ∑ Zp∇Zp∈Cj

)........................................................ (2) 

Where nJ is the number of data point in cluster j. 

Step 4: 

Repeat step 3&4 until stopping criteria satisfied. 

The satisfying criteria can be either number of iteration or 

change of position of centroid in consecutive iterations.  

III. PARTICLE SWARM OPTIMIZATION (PSO) 

PSO is a population-based search algorithm which is 

initialized with a population of random solutions, called 

particles. As against the other evolutionary computation 

techniques, each particle in this algorithm, called PSO is 

also associated with a velocity [4]. In PSO, swarm is 

composed of a set of particles P = { p1 , p2 , p3 ,..... pn } .  
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The position of particle corresponds to a candidate solution 

of the optimization problem. In PSO a number of simple 

entities “the particles” are placed in the search space of 

some problem or function, and each one of these evaluates 

the objective function at its current location. Thereafter, 

each particle then determines its movement through the 

search space by combining some aspect of the history of its 

own current and best (best-fitness) locations with those of 

one or more members of the swarm, with some random 

perturbations. The next iteration takes place after all 

particles have moved. Eventually the swarm as a whole, like 

a flock of birds collectively foraging for food, is likely to 

move close to an optimum of the fitness function. The basic 

PSO algorithm consists of three steps, namely, generation of 

particles and their information, movements and new 

information vector. This can be considered as generating 

particle’s positions and velocities, velocity update and 

finally, position update [6]. The main advantage of Particle 

Swarm Optimization (PSO) technique is that it offers a 

globalized search methodology that can be used in K- Mean 

algorithm to find the optimal solution. Particle swarm 

optimization is an evolutionary computation technique 

which finds optimum solution in many applications. Using 

the PSO optimized clustering results in the components, in 

order to get a more precise clustering efficiency [2].    

Clustering with swarm-based algorithms (PSO) is emerging 

as an alternative to more conventional clustering techniques. 

PSO is a population-based stochastic search algorithm that 

mimics the capability of swarm (cognitive and social 

behavior). Data clustering with PSO algorithms have 

recently been shown to produce good results in a wide 

variety of real-world data [4]. 

IV. LIMITATIONS OF K-MEAN AND PSO 

Limitations of K-Mean 

1. Initial selection of the number of cluster must be 

previously known and specified by the user. 

2. Results directly depend on the initial centroid of 

cluster chosen by algorithm. 

3. It can contain the dead unit problem. 

4. Due to its sensitiveness to initial partition it can 

only generate a local optimal solution. 

Limitations of PSO 

1. The method cannot work on the problems of non-

coordinate systems like the solution of energy field 

and the moving rules for the particles in the energy 

field. 

2. When the search space is high its convergence 

speed becomes very slow. 

3. Another PSO problem is its nature to a fast and 

premature convergence in mid optimum points. 

4. PSO is a good clustering method, it does not 

perform well when the dataset is large or complex 

[6]. 

V.  BENEFITS OF USING K-MEAN AND PSO IN 

COMBINATION 

K-mean clustering is widely used to minimize squared 

distance between features values of two points reside in the 

same cluster. Particle swarm optimization is an evolutionary 

computation technique which finds optimum solution in 

many applications. Using the PSO optimized clustering 

results in the components, in order to get a more precise 

clustering efficiency [2]. 

PSO is a population-based stochastic search algorithm that 

mimics the capability of swarm (cognitive and social 

behavior). Data clustering with PSO algorithms have 

recently been shown to produce good results in a wide 

variety of real-world data [4]. PSO performs global search 

ability K-mean performs local search ability [5]. One of the 

big issue with K-mean clustering algorithm was to define 

the number of clusters at the start of the clustering process 

by the user. To overcome such a problem, particle swarm 

optimization (PSO) and fuzzy theorem which automatically 

determines the appropriate number of clusters and their 

centers [4]. PSO in sequence with K-Means algorithm for 

data clustering. when used overcome drawbacks of both 

algorithms, improves clustering and avoids being trapped in 

a local optimal solution. In this algorithm initial process 

starts by PSO due to its fast convergence and then the result 

of PSO algorithm is tuned by the K-Means near optimal 

solutions [4] 

VI.  CONCLUSION 

In this paper, a review of various researches done in the 

areas of K-mean and PSO is presented and it is concluded 

that when K-mean is used in combination with PSO it 

produces efficient results in terms of efficiency and 

accuracy because both the algorithms overcome the 

drawbacks of their own. 
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