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Abstract
Data mining or knowledge discovery is the process of analyzing 
data from different dimensions and summarizing it into useful 
information. It allows users to analyze data from many different 
angles, categorize it, and summarize the relationships in between. 
In computational intelligence various algorithms,  applications 
with hybridization have been applied in data mining world 
for optimization solution. In data mining grouping of data and 
classifications are important part. The K-means algorithm is the 
most commonly used partitioned clustering algorithm because 
it can be easily implemented.Several researchers have been 
demonstrated and proven the outperformance of Cuckoo Search 
(CS) in many sphere of engineering and computer science.Thus 
we have applied cuckoo search algorithm for clustering and 
showed that how it avoids from being trapped in a local optimal 
solution.
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I. Introduction
he clustering is an unsupervised classification technique. When 
used on a set of  objects, it helps to identify some inherent 
structures present in the objects by classifying them into subsets 
that have some meaning in the context of a particular  problem. 
More specifically objects with attributes that characterize them, 
usually represented as vectors in a multidimensional space are 
grouped into some clusters. When the number of clusters K ,is 
known a priori, clustering may be formulated as distribution of 
n objects in N dimensional space among K groups in such a way 
that in the same cluster are more similar in some sense than those 
in different clusters. This involves minimization of some extrinsic 
optimization criterion. 
This paper focuses on unsupervised clustering[1].Many 
unsupervised clustering algorithms have been developed one such 
algorithm is K-means which is simple, straightforward and is based 
on the firm foundation of analysis of variances. The main drawback 
of the K-means [2-3] algorithm is that the result is sensitive to the 
selection of the initial cluster centroids and mashed converge to 
the local optima. Many evolutionary approach have been applied  
to solve the above clustering problem. This was solved by GA/
PSO[4,5] as it performs globalized search for solutions. Now his 
paper explores the applicability of CSA and its variants to cluster 
data vectors. The main objective of this paper is to show how the 
standard CSA algorithm can be used to cluster arbitrary data. 

II. Background
Xin-She Yang and Suash Deb[6] have formulated a new meta-
heuristic algorithm, called Cuckoo Search (CS), for solving 
optimization problems. This algorithm is based on the obligate 
brood parasitic behaviour of some cuckoo species in combination 
with the Levy flight behaviour of some birds and fruit flies. They 
had validated the proposed algorithm against test functions and 
then compare its performance with those of genetic algorithms 
and particle swarm optimization. 

III. K Means Clustering Algorithm
At the core of any clustering algorithm is the measure of similarity, 
the function of which is to determine how close the two patterns 
with each other. The K-means algorithm groups data vectors into 
a predefined number of clusters on the basis of the Euclidean 
distance as the similarity measure. Euclidean distances among 
data vectors are small for data vectors are small for those data 
vectors within a cluster as compared with distances to other data 
vectors in different clusters. K-means is a popular non-hierarchical 
clustering technique. In this case the K representative objects are 
called centroids.K-means is one of the simplest unsupervised 
learning algorithms that solve the well known clustering problem. 
The procedure follows a simple and easy way to classify a given 
data set through a certain number of clusters (assume k clusters) 
fixed a previously. The main idea is to define k centroids,one for 
each cluster .K-means is an iterative algorithm, and its basic idea 
is to start with an initial partition  and assign observation to cluster  
so that the squared error should decrease. The algorithm follows 
a simple way to classify a given data set into k clusters fixed 
previously. An iterative method can be implemented in different 
ways.    
The K-means clustering process terminates when any one of 
the following criteria is satisfied when the maximum number of 
iterations has been exceeded, when there is a little change in the 
centroid vectors over a number of iterations, or when the cluster 
membership doesn’t change.For the purpose of this research, the 
algorithm terminates when a user specified number of iterations 
has been exceeded.
The K-means algorithm as follows

Randomly initialize k cluster centroid vectors1. 
Repeat2. 
For each data vector assign the vector to the cluster  with the • 
closest centroid vector, where the distance to the centroid is 
determined using

  Eqn(1)
Where 

denotes the ith  data vector ,j denotes  the centroid C vector of 
cluster j,and d subscripts the number of features of each centroid 
vector.Where i=1 to n,j=1,2---k.

Recalculate the cluster centroid vectors using• 

       Eqn(2)
Where 
  is the number of data vector belong to 
3.     Repeation continued until stopping criteria satisfied.

IV. Cuckoo Search Algorithm
This algorithm is based on breeding pattern  of parasitic cuckoos 
[6]. Some species of cuckoo namely Ani and Guira lay their eggs 
in the nest of other birds.The possibility of occurance of such act 
leads to (i) the host  birds’ eggs being destroyed by the cuckoo 
itself or cuckoo chick upon hatching; (ii) the host birds may realize 
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the presence of  a foreign egg in its nest and may throw away 
these eggs or abandon the nest altogether and build a new nest 
elsewhere [7].
Each nest represents a solution and a cuckoo egg    represents 
a new solution.The aim is to use the new and potentially better 
solutions (cuckoo eggs). An initial population  of  host nest is 
generated randomly.The algorithm  will run till the convergence 
reached. A cuckoo is selected at each  iteration   a cuckoo is 
selected randomly using levy flight as given

                 Eq(3)

 Eq(4)

     Eq(5)
Where α is the step size ,L is a value from the Levy distribution, 
i=1,2,...,n, n is the number of nests considered. 
The fitness of the cuckoo is calculated using Eq.(6)

   Eq.(6)
The algorithm of CSA as follows
1. Initialize the parameters including Population size 
( Np), Number of cluster(Nc),.
2. Create a nest  size  of population [Np x (features*Nc)]

Initialise n nests between [0 1]• 
Repeat till stopping criteria is met• 
Randomly select a cuckoo using levy flight using Eq.(4)• 
Calculate its fitness (f• c)using Eq.(6) 
Randomly select a nest• 
Calculate its fitness (f• n )using Eq.(6)
If (f• c < fn) then Replace the nest with the cuckoo
A fraction P• a of nest are replaced by new nests
Calculate fitness and keep best nests• 
Store the best nest as optimal fitness value centre will be the • 
best nest position nearest centroid .

Fig. 1: Levy Flight Movement 

V. Dunn’s Index
Cluster validity – measuring goodness of a clustering relative 
to others created by other clustering algorithms, or by the same 
algorithms using different parameter values. Cluster validation 
is very important issue in clustering analysis because the result 
of clustering needs to be validated in most applications. In 
most clustering algorithms, the number of clusters is set as user 
parameter. There are a lot of approaches to find the best number 
of clusters. This technique (Dunn, 1974) [8]is based on the idea 

of identifying the cluster sets that are compact and well separated. 
For any partition of clusters, where ci represent the i-cluster of 
such partition, the Dunn’s validation index, D, could be calculated 
with the following formula:

  Eqn(7)
where d(ci,cj) – distance between clusters ci, and cj   (intercluster 
distance); {d’(ck)} – intracluster distance of cluster ck, n – 
number of clusters. The minimum is calculating for number of 
clusters defined by the mentioned partition.  The main goal of the 
measure is to maximise the intercluster distances and minimize 
the intracluster distances. Therefore, the number of cluster that 
maximize D is taken as the optimal number of the clusters.

VI. Experimental Results
The Cuckoo Search  algorithm has been described in Section 3 and 
the objective function eq(6) of the algorithm will now be subjected 
to being minimized. Given a dataset with various features that is 
to be grouped  into different clusters, for example, the number 
of parameters of each nest to be  is equal to the product of the 
number of clusters and the number of features in order to find the 
optimal cluster centroid vectors. 
Here we have taken three dataset to validate our experiments. The 
details about the data set have been  mentioned in the Table 1.

Table 1: CSA Parameters 
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C1 C2 C3 C4 C5 C6
Iris 150 4 50 50 50
Wine 178 13 59 71 48
Glass 214 10 70 17 76 13 9 29

In our experiment,the details of parameters used in CSA is given 
in Table 2

Table 2: CSA Parameters
Parameter Name Value
No. of Nest 25
Max iteration 500
Pa 0.25
α 1

In this section, we evaluate and compare the performances of 
the following methods: K-means, CSA, algorithms as means of 
solution for the objective function of the K-means algorithm. The 
quality of the respective clustering will also be compared, where 
quality is measured by the Dunn’s Index.
The fitness calculation  is also used in the evaluation of the cluster 
quality.  It has been calculated by taking  the value of the average 
distance  between datasets  and the cluster centroid to which 
they belong. The smaller the average intracluster distance  value, 
the more compact the clustering solution is.. CSA can conduct a 
globalized searching for the optimal clustering, but requires fixed 
number of iteration and computation than the K-means algorithm 
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does. The K-means algorithm tends to converge faster, but usually 
can be trapped in a local optimal area.  The results have also been 
observed by taking  different nest size. The CSA has higher dunn’s 
index than K-means. Higher  Dunn’s index  corresponds to good 
clusters at Table III.

Table III: Cluster Validations by Dunn’s Index
Dunn’s index 

DATASET K-MEAN CSA
Iris 53.7910 153.7
Wine 50.152 96.358
Glass 5.2076 15.2

Fig. 2: Clustering of Iris Using K-mean Algorithm
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Fig. 3: Clustering of Iris Using CSA

VII. Conclusion
In this paper, we have formulated a new metaheuristic Cuckoo 
Search in combination with Levy flights, based on the breeding 
strategy of some cuckoo species. The proposed algorithm has been 
validated and compared with K-mean algorithms. Simulations 
CSA is useful to reach in global optima for multimodal objective 
functions. This is partly due to the fact that there are fewer 
parameters to be fine-tuned in CSA . In fact, apart from the 
population size n, there is essentially one parameter Pa. CSA 
is more generic and robust for many optimization problems, 
comparing with other metaheuristic algorthims. This potentially 
powerful optimization strategy can easily be extended to study 

multi objective optimization applications with various constraints, 
even to NP-hard problems. Further studies can focus on the 
sensitivity and parameter studies and their possible relationships 
with the convergence rate of the algorithm. Hybridization with 
other popular algorithms such as PSO will also be potentially 
fruitful.
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