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Abstract -Clustering is an important technique for examining data analysis and concentric effort has been taken in different  

domains including statistics, pattern recognition and data mining for decades. High Dimensional Information retrieval 

provides significant way to manage the use of various data sources for efficient learning and feature selection. Clustering 

high-dimensional mathematical data remains a challenging issue. When clustering high dimensional data, the efficiency and 

accuracy of clustering are very poor. To improve the quality and incorporate machine learning tasks hubness mechanism is 

used. Hubness is a mechanism related to vector-space data deliberated by the propensity of certain data points also referred to 

as the hubs with a small expanse to numerous added data points in high dimensional spaces which is associated to the 

phenomenon of distance concentration. The performance of hubness on high dimensional data unable to cope with many 

machine learning tasks namely classification, nearest neighbor, outlier detection and clustering. Hubness is a newly unknown 

problem of machine learning in high dimensional data spaces, which is unsuccessful in automatically determining the 

number of clusters in the data 

 

 1. INTRODUCTION 

Clustering in high-dimensional spaces is a repeated problem in many domains like pattern recognition and data 

mining. Later, clustering analysis also helps in gaining the deep knowledge from the distribution of data. Clustering 

is the process of combining the similar objects together while objects in different groups are dissimilar to the objects 

of other clusters depending on the predefined similarity measurement. It is an effective technique for analyzing the 

patterns of high dimensional non-linear data.Clustering real-world data sets have regulardis advantages which are 

known as curse of dimensionality. Many real-world data sets are comprised of high dimensional feature space. 

Normally, many algorithms do not produce significant results due to the inherent sparsity of the data space. 

 Clustering on high dimensional data have low accuracy and quality of the clustering algorithm is poor 

because of the data objects from a variety of clusters in various subspaces containing dissimilar groupings of 

dimensions. To improve the quality and to incorporate the machine learning tasks, hubness mechanism is used. 

Hubness is one of the new issues of machine learning in high dimensional data spaces that could not find out the 

number of clusters in the data. Nowadays, it is a very challenging job to cluster the non-linear objects. In this 

research, the above issues are solved. The objective of the proposed work is to improve the efficiency and quality of 

the cluster in the search retrieval.And also overcomes the clustering based hubness problem and handles the non-

linear relationships in high dimensional data variables. 

II CLUSTERING ON HIGH DIMENSIONAL DATA 

 Clustering is one of the data mining techniques for diversity range of applications. Cluster analysis 

help in combining the items together which appears as similar one. Clustering is an unverified learning process that 

partitions the data such that similar data items grouped together in sets referred as clusters which are in a way that 

they are highly important for identifying the patterns in data. Clustering is the efficient technique for examining the 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 5, May 2019 57



datasets which are having a large number of objects with many attributes. In low-dimensional data, traditional 

clustering algorithms have been effectively applied, such as geographical data or spatial data, where the number of 

attributes is small. Though objects in some datasets can be logically explained by 3 or fewer attributes, researchers 

frequently collect as many attributes as possible to avoid missing of anything . Therefore, many datasets enclose 

objects with number of attributes such as ten, hundreds of attributes. Such objects are called as high dimensional 

data. 

A. Main Elements of Cluster Analysis 

 Cluster analysis is used for identifying the groups within the data. It also identifies the relationship 

between the non-linear data. The cluster analysis contains few elements before the final answers are achieved. They 

are: 

 Data presentation. 

 Choice of objects. 

 Choice of variables. 

 What to cluster: data units or variables. 

 Normalization of variables. 

 Choice of similarity measures. 

 Choice of clustering criterion. 

 Choice of missing data strategy. 

 Algorithms and computer implementation  

 Number of clusters. 

 Interpretation of results. 

B. Different Types of Clustering Algorithm 

  

 

 

 

 

 

 

 

 

   

 

 

 Figure 1 Different types of clustering algorithm 
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 In density-based clustering,clusters are highly denser than the data set. Objects in the lighter regions 

need to separate clusters which are taken as noisy and border points. The implementation of density-based methods 

requires concepts of density, connectivity and boundary. The density-based algorithms are often applied 15 to spatial 

data clustering, based on the hypothesis that a set of points in the metric space can be divided into a set of connected 

components. A cluster is termed as joined dense component and develops in any direction where the dense region 

guides. The property guarantees that density-based clustering can be applied to find clusters with arbitrary shapes. 

Density-based Spatial Clustering of Applications with Noise (DBSCAN) is the most popular density based 

clustering method. 

 Subspace clustering is used to analyze the clusters in dissimilar subspaces inside a dataset in which the 

subspaces may be axis-parallel or affine. Subspace clustering  work is to examine the clusters in all subspaces where 

the data are belonging to the member of multiple clusters, which are present in a different subspace. Subspace 

clustering is also known as biclustering or co-clustering as the algorithm clusters objects and attributes at the same 

time. This clustering is further categorized into four types as follows: 

 Grid-Based subspace clustering 

 Projection-Based subspace clustering 

 Pattern-Based subspace clustering 

 Bipartitioning-Based subspace clustering 

 Connectivity based clustering is also known as hierarchical clustering. Based on distance, this 

clustering algorithm is used to form clusters from objects. Hierarchical clusteringis the process of integrating the 

smaller clusters into larger ones, or by dividing larger clusters into smaller ones. Hierarchical clustering is further 

classified into two types namely: agglomerative and divisive. The agglomerative is a bottom-up approach and it 

builds the clusters from single objects. In this clustering, if the cluster is shaped once, it cannot be divided but it can 

be joined with other clusters. The divisive algorithm is a top-down approach and it break up the cluster from all 

objects into smaller clusters.   

 

Figure 2 Examples for Divisive (Top-Down) Clustering 

              Centroid-based clustering provides the option that clusters exist does not need to be a member of the data 

set, which are in the form of central vector. This method includes two types of algorithm namely: fuzzy algorithm 

and k-means algorithm. Fuzzy clustering algorithm was designed for grouping high-dimensional datasets and an 

algorithm is also planned for identifying the attacks derived from the Mahalanobis distance. Fuzzy techniques are 

used for controlling the boundaries of arbitrarily oriented clusters. The truth value of fuzzy logic ranges from 0 to 1. 
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K-means clustering is a vector quantization technique and it is a non hierarchical method. It is widely used 

for cluster analysis in data mining to partition the data into clusters.  

C. Stages involved in Clustering 

 Usually the pattern clustering action engages the following steps: 

 Pattern representation 

 Definition of a pattern similarity measure 

 Grouping 

 Data Abstraction(if needed) 

 Assessment of output(if needed) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Clustering Stages 

 Pattern demonstration with feature extraction/selection denotes the number of classes, the number of 

available patterns, type and scale of the features existing in clustering algorithm. Feature selection is the method of 

recognizing the effective subset of the original features to use in the clustering. Feature extraction is the utilization 

of one or more alterations in the input features in order to generate innovative relevant features. Pattern proximity is 

calculated using distance function described on pairs of patterns. The clustering process can be carried out in many 

ways where the output clustering is tough or unclear. 
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III. CONCLUSION 

  When clustering high dimensional data, the efficiency and accuracy of the clustering algorithm are 

poor. The proposed research improves the efficiency and accuracy of the clustering algorithm compared with the 

existing methods. To improve the efficiency, the hubness mechanism is used. Subspace clustering determines 

effective cluster validation. However, the issues of hubness are not examined efficiently. Clustering based hubness 

problem is also solved in this research. Finally, this research identifies the relationship between the non-linear data 

variables. And also measure the similarity and cluster the high dimensional variables in a relatively lesser amount of 

processing time. This chapter analyzes the problem area and existing methodsof clustering on high dimensional data 

and finally discusses the organization of the full research. 
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