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Abstract: The main aim of this paper is to handle centroid 

calculation in k-means efficiently. So that the distance estimation 
will be more accurate and prominent results will be fetched in 
terms of clustering. For this PIMA database has been considered. 
Data preprocessing has been performed for the unwanted data 
removal in terms of missing values. Then centroid initialization 
has been performed based on centroid tuning and randomization. 
For distance estimation Euclidean, Pearson Coefficient, 
Chebyshev and Canberra algorithms has been used. In this paper 
the evaluation has been performed based on the computational 
time analysis. The time calculation has been performed on 
different random sets. It is found to be prominent in all the cases 
considering the variations in all aspects of distance and 
population.   

Keywords: K-means, Centroid Handling, Distance measures, 
Similarity estimation. 

I. INTRODUCTION 

The grouping the clustering algorithms mostly relies on the 

cases where similarity index can be generated based on the 
index [1]. It shows the iterative and approximation way or the 
unsupervised mechanism of finding elements groups. It can 
be labeled differently as per the requirement [2].  

The impact of clustering algorithms is mostly depending 
on the accurate distance estimation [3]. It depends on the 
centroid estimation. The major precaution major should be 
done in terms of centroid initialization. In current era 
clustering algorithms have been used widely in different 
areas. The areas of applicability are engineering, 
e-commerce; health etc. K-means, fuzzy c-means and 
hierarchical clustering are mostly used in different areas [3, 
4]. These algorithms efficiency is depends on the way the 
data cluster based on the inter centroid calculation [4].  

In the present condition in normal day by day the data is 
growing. So, data pruning, estimation along with the data 
extraction is very important aspects in pattern finding and 
matching [5]. It is a part of data mining algorithms and it is 
helpful in efficient pattern identification. The extraction and 
arrangement process are the part of data mining. The 
knowledge discovery is the important in terms of data 
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acquisition and data exploration in terms of information 
discovery [6-9]. The design and information of the structural 
goal is to be capable in finding the latest trends and 
technological aspects in terms of different aspects of 
experimentation and analysis of all the empirical and 
calculative way. It should be commenced and explored in 
terms of data grouping, knowledge representation and 
classification [10-12]. Standard data mining techniques have 
been used widely in the distance estimation tasks [13]. The 
concrete structure of any data mining exploration relies on 
the appropriate data representation in terms of the data scenic 
approach for the collaborative approach of the data centric 
approach in terms of data exploration and data recognition 
[14-16]. It also explores the mechanism for the adaptation of 
the correct methodology in terms of data mining 
methodology in terms of suitability and use. It should in such 
manner that it can be calculative and representatively fit to 
the acquiring way [17, 18]. It is also impactful in terms that it 
can be used in the same manner for data productivity and 
allocation variability for the resource generation and 
allocation. The major challenge is the selection of the 
appropriate method in the applicability and processing. The 
main objective of this paper is to estimate the similarity index 
along with the time estimation. 

II.  LITERATURE SURVEY 

In 2019, Reddy et al. [19] discussed about the huge data 
handling and cost-effective mechanism for handling the huge 
data. They have devised a solution in handling data belongs 
to multiple clusters. The data belongs to health care big data. 
The algorithm used is fuzzy c-means algorithm. They have 
suggested the working mechanism of fuzzy c-means based on 
midpoint for its data point. According to the authors this type 
of fuzzy implementation may help in reducing data loss.  

In 2019, Vanitha et al. [20] discussed about the modern 
technology and their prospect helpful in agriculture field for 
the farmers. They have suggested that the python can be used 
as a front end for analyzing the agricultural data set. They 
have suggested Jupyter notebook for the crop production 
prediction as the data mining tool. They have considered the 
precipitation, temperature, reference crop, 
evapotranspiration, area, production and yield as the 
parameters. The year considered here are from 2000 to 2018. 
They have used k-means, KNN, SVM, and Bayesian network 
algorithms. In 2019, Dai and Sheng [21] discussed about the 
evolutionary algorithms. They have also discussed the role of 
these algorithms in clustering. They have suggested that 
advance requirement of number of clustering in normal 
clustering algorithms.  
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They have also difficulty in the diversity preserving 
according to the authors. For solving these types of issues, 
they have proposed a multi-objective algorithm. It is a 
clustering ensemble algorithm. The name of the algorithm is 
modified version of dual-similarity clustering ensemble 
(MDSCE). The drawback suggested has been removed in this 
approach. Then they have proposed a k-means based process. 
For testing they have considered the real datasets. Their 
results show high-quality clustering solutions. 

In 2019, Qin et al. [22] discussed the weighted k-nearest 
neighbor (WKNN). They have suggested that this algorithm 
is used for indoor positioning frequently. They have 
suggested the main drawback is the selection of k points 
dependency. It is mainly based on the received signal 
strength (RSS). They have suggested new algorithm for the 
drawback removal considering RSS physical distance and 
achieve better performance in different positioning 
experimentation. 
  In 2019, Cui and Gao [23] discussed about the cluster 
analysis technique. They have suggested that the mixed 
attribute data is the mostly used for clustering in different 
area. They have suggested that the conversion of the class 
attributes into numerical attributes is tough. They have 
suggested the need of advance clustering algorithm which is 
capable in processing mixed attribute data at the large scale.  
In 2019, Chen and Lu [24] proposed a minimum spanning 
tree (MST) clustering algorithm. It is based on density. The 
background considered is based on the no effective support 
on the dataset with noises. Their approach employed split and 
merge stages.  For the split stage density estimation method 
have been designed. For the merge stage connected sub graph 
is employed. They have performed their experimentation on 
the synthetic and real datasets. Their results show that their 
approach has the capability of detecting clusters with noises.  
In 2019, Wu et al. [25] discussed data clustering as the 
Np-hard problem. They have suggested that fuzzy c-means 
(FCM) algorithm is one of the important fuzzy clustering 
approaches. They have suggested that FCM can trap in local 
optima easily and this is the major drawback. So, they have 
suggested the combination of genetic algorithm (GA) and 
particle swarm optimization (PSO) for solving this problem 
with FCM. They have also suggesting the importance of 
whale optimization algorithm (WOA). They have proposed a 
fuzzy clustering algorithm based on memetic fuzzy whale 
optimization (MFWO) algorithm. Their results support their 
approach. 

In 2019, Hanyang et al. [26] discussed about the automatic 
identification system (AIS). K-means based and analytical 
approved space-based AIS(S-AIS) data. They have used 
elbow rule for the optimal number of clusters determination. 
Then they calculated the normalized standard deviation of 
course over ground (COG) and speed over ground (SOG) of 
vessels in South Africa area. 

III. PROPOSED WORK 

An efficient k-means method based on centroid handling for 
the similarity estimation has been proposed in this paper. It is 
categorized in the following parts: 
 
 
1. Dataset selection 

2. Preprocessing  
3. Centroid estimation and initialization  
4. Mapping and distance acquisition 
5. Time computation 
 
Pima Indians diabetes database have been considered for the 
data analysis and experimentation. In the first phase 
preprocessing and data arrangement have been performed. 
The data is arranged according to the algometric scale for the 
data clustering and data arrangement to find the refined 
clusters.  The data is arranged according to the content or the 
patient attributes values. The arrangement in such a way that 
the data normalization has been performed to utilize the data 
in a meaningful and computational process. For clustering 
purpose and centroid calculation, k-means algorithm has 
been used. The centroid estimation and calculation have been 
done in the bi-directional iterative process which can 
efficiently handle the data in the same way in terms to 
generate unbiased centroid in each cycle with different 
calculative way of finding it. K-means is applied on the data 
preprocessed value in our case. The data preprocessed values 
are the values obtained by the dataset. Euclidean (E), Pearson 
Coefficient (P), Chebyshev (Ch) and Canberra (Ca) are the 
algorithms which are used here as these are common and very 
famous. Based on these algorithms the calculation process is 
computed. 
Figure 1 show the similarity mapping based on unbiased 
centroid initialization. It is clear from figure 1 that in the first 
phase the data has been selected and preprocessing has been 
performed. Then based on the generated unbiased centroid 
similarity mapping has been performed. Then distance 
calculation has been performed and then time computation 
has been done. 

IV. RESULT AND DISCUSSION 

Figure 2-Figure 5 shows the computational analysis based on 
time from the set 1, set 2, set 3, set 4 and set 5 from the 
complete dataset. Figure 2 shows the time analysis based on 
the computational parameters and similarity mapping for set 
1. Figure 3 shows the time analysis based on the 
computational parameters and similarity mapping for set 2. 
Figure 4 shows the time analysis based on the computational 
parameters and similarity mapping for set 3. Figure 5 shows 
the time analysis based on the computational parameters and 
similarity mapping for set 4. It clearly shows that the time 
computation in case of Pearson is more. In case of Chebyshev 
and Canberra the performance is good. Overall Euclidean is 
better. 
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Figure 1 Similarity mapping based on unbiased centroid initialization 
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Figure 2: Time analysis based on the computational parameters and similarity mapping for set 1 

 

 

Figure 3: Time analysis based on the computational parameters and similarity mapping for set 2 
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Figure 4: Time analysis based on the computational parameters and similarity mapping for set 3 

 

Figure 5: Time analysis based on the computational parameters and similarity mapping for set 4 

V. CONCLUSION 

This paper explores the centroid handling mechanism for the 
purpose of better similarity mapping in terms of distance 
estimation. This paper provides an empirical way with 
different parameters considering unbiased centroid 
initialization by the help of k-means clustering algorithm for 
the support of computation variability. The algorithms used 
for similarity ranking and distance measurements are E, P, Ch 
and Ca. These distance algorithms have been used for the 
centroid calculation. The comparative analysis shows the 
comparative analysis for different distance algorithms. 
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