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Abstract- Text mining is one of the active and 

evergreen research areas, now and ever. 

Extensive usage of text and its wider applicability 

are the solid reasons for the fascination with the 

text mining. Though are several research areas in 

text mining, clustering is one of the crucial 

research areas. The need for better text clustering 

algorithm cannot be culminated and hence this 

article proposes a text clustering algorithm, 

which is a combination of k-means and Lion 

Optimization Algorithm (kLOA). The k-means is 

a better clustering algorithm but it struggles to 

pick the better cluster centre points, however it 

performs well when some assistance is rendered. 

Understanding this fact, the proposed approach 

employs LOA to select the initial cluster point 

and the clusters are formed.  These clusters are 

refined and enhanced by the k-means algorithm, 

which helps in attaining high quality text 

clusters. The performance of kLOA is tested with 

respect to precision, recall, F-measure, purity and 

entropy and compared with the existing 

techniques. The proposed kLOA proves its 

efficiency over the other competitive algorithms. 

 

Keywords- Text mining, text clustering, pre-

processing,  similarity measure, optimization. 

 

I. INTRODUCTION 

 

The Hassle-free data retrieval is possible only 

when the data is highly organized. There are 

numerous ways to organize data and data 

clustering is one of the foremost solutions of data 

organizations. Data clustering is a technique that 

aims to bunch up all the related data together. 

This makes sense that the degree of similarity is 

more between the data in a same cluster. On the 

other hand, the degree of similarity is minimal 

between the data items that belong to different 

clusters. The term ‘data clustering’ is generic and 

it is suitable for all kinds of data such as image, 

text, audio and video. Though there are several 

formats of data, text is the most commonly used 

kind of data. Hence, the scope of this article is 

bounded to text based clustering. Regardless of 

the existence of several text clustering 

algorithms, there is still a constant demand for 

promising and time conserving text clustering 

algorithms. However, achieving a better text 

clusters is difficult as the text data is voluminous. 

Taking this issue as a challenge, this article 

proposes a text clustering algorithm based on k-

means and lion optimization algorithm.  

The entire work is organised into three important 

phases and they are data pre-processing, similarity 

computation and clustering. The pre-processing step 

attempts to prepare the data in such a way that it is 

suitable for further processing. The goal of this step is 

to remove the unnecessary details from the input 

data. The similarity level computation calculates the 

degree of similarity between the text data and the 

data is clustered based on the degree of similarity. 

The greater degree of similarity indicates the close 

relationship of the data and vice versa. Finally, a text 

clustering algorithm based on k-means and lion 

optimization algorithm is proposed. 

 

II. LITRATURE REVIEW 

 

The purpose of this section is to present the 

details of the related state-of-the-art literature 

with respect to text clustering.  

 A document clustering technique based 

on evolved search queries is presented in [1]. This 

work relies on genetic algorithm (GA) and it 

assigns the score for each document in the 

database with respect to the search query. The 

search queries are produced by this work and a 

cluster of documents is returned. The need for 

labelling is omitted by this work, however this 

work suffers from computational and memory 

overhead. In [2], a text document clustering 

algorithm based on k-means is proposed by 

incorporating Latent Semantic Indexing (LSI) 

and pillar algorithm. The input data is pre-

processed and the term document matrix is 

constructed by TF-IDF. The features of the data 
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are extracted by means of LSI. Pillar algorithm is 

employed for selecting the initial points of the k-

means algorithm.  In [3], a distributed text 

clustering algorithm is proposed, which employs 

genetic algorithm and frequent itemset. This 

work considers that feature selection is the most 

important step of text clustering technique and 

the features of the input data are selected by 

means of  -hill climbing technique. The  -hill 

climbing technique works in association with k-

means algorithm to determine the initial cluster 

points. The performance of this work compared 

with the standard hill climbing technique. An 

ontology based text mining technique is proposed 

in [5], which extracts the text and the similarity 

between the documents is computed. The text 

summarization is then obtained from the 

reviewer, with which the intelligent information 

system is constructed. This work involves 

complexity in terms of computation. 

An improved k-means clustering algorithm for 

text is proposed in [6]. The main drawback of the 

standard k-means algorithm is its sensitivity 

towards the choice of initial cluster points. This 

drawback is overcome by computing the density 

of all the data items in the dataset and the data 

items with maximum density is extracted. The 

data items with greater density are chosen as the 

initial cluster points. By this way, the k-means 

algorithm is improvised, however better initial 

cluster points can be detected by employing 

metaheuristic algorithms. 

 

III. PROPOSED CLUSTERING TECHNIQUE 

 

This section describes all the sub-phases involved in 

the text clustering algorithm in detail, in addition to 

the overview of the proposed work. 

3.1 Pre-processing the textual data  

 Initially, the input textual data is 

processed such that the unwanted and 

meaningless words are eliminated. Normally, 

textual data contains so many words and nearly 

twenty percent of the words cannot provide 

meaning on its own. Usually, these words are 

utilized for the purpose of satisfying the 

grammatical features of the language. However, 

these words are not necessary for achieving better 

textual clusters. Elimination of these words 

results in the conservation of time and 

computational power. Mostly, the stop and stem 

words cannot make sense on their own. The 

articles, prepositions, connectors and pronouns 

may be considered as stop words. Though 

pronouns are meaningful, they cannot play its 

role in the clustering operation. 

3.2 Proposed kLOA text clustering algorithm 

 The proposed algorithm chooses the 

initial cluster points by means of LOA and the 

clusters are enhanced by means of k-means 

algorithm. The proposed algorithm acquires the 

advantages of both the LOA and k-means 

algorithm. By this way, the performance of one 

algorithm complements the other. The pre-

processed documents are passed into the 

clustering algorithm to generate optimal text 

clusters. The LOA is a metaheuristic algorithm 

that imitates the behaviour of lions.  

The initial population of lions is created 

and the percentage of resident and nomadic lions 

is specified. The lioness from each pride is sent 

for hunting its prey. The fitness of the lion is 

computed and the probability of success in 

hunting the prey is computed. Similarly, for each 

nomadic lion the prey is generated and the fitness 

is computed. The lions with the least fitness value 

are removed. By following this principle, the text 

documents are clustered. The overall algorithm of 

this work is presented below. 

 
Proposed kLOA algorithm 

Input: Textual data     
Output: Text clusters 
Begin 
For all   
  Pre-process the data; 
  Initialize the population of lions and other 
parameters; 
  Distribute the prey; 
  For each pride of lions 
    Randomly select a lioness for hunting; 
    Compute the fitness of the lions by eqn.6; 
    Compute the probability of success by eqn.7; 
    Arrange the fitness values in ascending order; 
    Disregard the lions with greater value; 
    Apply k-means and greedy selection; 
   End for; 
    For each nomadic lion 
      Perform the same steps as in pride of lion; 
      Compute fitness value; 
      Compare the fitness value of nomadic lion and the 
pride of lion; 
      If (fitness(nomadic lion) < fitness(lion in pride) 
        Exchange the lion to pride; 
        Discard the nomadic lions with greater value; 
        Apply k-means and greedy selection; 
        Compare and swap the lions if better value is 
found; 
         Save the best solution; 
       End if; 
     End for; 
  End; 
While(termination condition not met) 

 

Initially, the standard parameters are initialized 

that includes the population, termination 

criterion, percentage of resident and nomadic 

lions and so on. The lions are scattered along the 
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search space and each pride of lion is associated 

with a regional space. The input textual data are               

pre-processed, which has already been presented. 

The important activities involved in the               

pre-processing step are stop, stem words removal 

and standardization of the textual data. This step 

is followed by the computation of the similarity 

level between the documents and is accomplished 

by the cosine similarity measure. The preys are 

randomly distributed and so are the lions. The 

maximum number of documents in a cluster is 

fixed as 10. A lioness from a pride is randomly 

selected for hunting the prey and the probability 

of success in hunting is calculated by the equation 

2. The fitness value is computed by means of the 

following equation. 

   ∑ ∑ ||       ||
 

       
 
                                                                                                           

(1) 

    
  

∑   
 
   

                                                                                                                                           

(2) 

The success probability is computed by 

taking the fitness value of the     data and  , 

which is the total count of cluster centroids. In 

equation (1),    is the document,      is the 

centroid of the cluster and   is the total number of 

clusters. This fitness value ranges from 0 to 1 and 

it indicates the similarity between the textual 

data and the centroid of the cluster. The pride of 

lions is arranged in ascending order with respect 

to the fitness value and the lions with minimal 

similarity are discarded. K-means algorithm is 

applied to enhance the so formed cluster. The 

same process is repeated for the nomadic lions 

also. When the fitness value of the nomadic lion is 

comparable with the lion from pride, then they 

are interchanged. The fitness values of all the 

nomadic lions are computed and the lions with 

better fitness value are picked. These lions fill up 

the empty spaces in the pride. Again, the k-means 

algorithm is applied and the best solution is 

saved. This process continues until the 

termination condition is met. 

 The distance between the textual data 

and the cluster centre is found out and the data 

with minimal distance must be considered as a 

part of the cluster. As the iteration progresses, 

the document with closest similarity with respect 

to the cluster centre becomes a candidate of the 

cluster. As the maximum candidates of a cluster 

are fixed, the relevant data are grouped together. 

By this way, the initial cluster points are selected 

by the LOA and the formed clusters are enhanced 

by the k-means algorithm. Hence, all the textual 

data in the dataset are allotted to the most 

relevant data cluster. The performance of the 

proposed algorithm is analysed in the coming 

section. 

4. Results and Discussion 

The performance of the proposed text clustering 

algorithm is evaluated in terms of precision, 

recall, purity, entropy and F-measure and the 

results are compared with the recent text 

clustering algorithms in the literature such as k-

means with pillar algorithm [2], ß-Hill Climbing 

[4] and improved k-means algorithm [6]. This 

work utilized the popular datasets such as webkb, 

re0 and 20Newsgroups, which are downloaded 

from the links [7-9] respectively. The performance 

of the proposed text clustering algorithm is 

implemented in Java on a stand alone system 

with 8 GB RAM. 

The webkb dataset contains 8282 

documents, out of which 5485 documents are 

utilized for training and the remaining data are 

used for testing purpose. This dataset is 

categorized into seven classes and they are 

project, course, faculty, student, staff, department 

ad others. The Re0 dataset is a portion of 

Reuters-21578 that contains 1504 documents and 

the classes available in this dataset is 13. The 

20Newsgroups possess 18,828 documents and the 

classes in the dataset are 20.  

The performance of the proposed 

algorithm is compared with the recently proposed 

k-means with pillar algorithm [2], ß-Hill 

Climbing [4] and improved k-means algorithm [6] 

in terms of precision, recall, F-measure, purity 

and entropy. The experimental results of the 

proposed approach outperform the results 

attained by the existing algorithms. The reason 

behind the better performance of kLOA is that 

the optimization algorithm blends with the k-

means algorithm, so as to figure out the initial 

cluster points and the cluster refinement by k-

means algorithm improves the cluster quality 

even more. The experimental results of the 

proposed approach along with the comparative 

algorithms are presented in figure 1. 
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Fig.1. Comparative analysis by varying datasets 

(a) webkb dataset (b) Re0 (c) 20NewsGroup 

 

From the experimental analysis, it is 

studied that the proposed kLOA algorithm 

performs better than the other comparative 

algorithms. The reason is that the LOA chooses 

the best cluster points initially, which is exploited 

by the k-means algorithm effectively. Next to 

kLOA, ß-Hill Climbing presents good results, as 

the better features are selected before performing 

the clustering operation. The combination of k-

means and pillar algorithm shows results which 

are not so impressive, however tolerable. Finally, 

improved k-means algorithm shows minimal 

performance when compared to all the other 

techniques. The reason is that this algorithm does 

not involve any process of optimization or feature 

selection. In substance, the kLOA algorithm 

proves its efficacy upon three different datasets 

and shows better clusters of text. 

5. Conclusion 

 This article proposes a new clustering 

algorithm for textual documents, which is a 

combination of k-means and LOA. The proposed 

clustering algorithm is applied over the                

pre-processed text documents, from which the 

text clusters are formed. Initially, the LOA is 

utilized for selecting the better cluster centre 

points and the k-means perform the clustering 

operation by refining the already formed clusters. 

This process continues until all the documents 

are allotted to the clusters and the termination 

condition is met. The so formed clusters are 

evaluated for its quality and the performance of 

kLOA is analysed in terms of standard 

performance metrics such as precision, recall, F-

measure, purity and entropy. The experimental 

results attained by kLOA are compared with the 

existing techniques and the proposed kLOA 

outperforms the existing algorithms. In future, 

the quality of clusters is planned to be increased 

further by feeding semantic knowledge to the 

algorithm. 
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