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Abstract
With the advancement in image capturing device, the image 
data has been generated at high volume. If images are analyzed 
properly, they can give useful information to the users. Content 
based image retrieval retrieves images relevant to the user 
needs from the image databases on the basis of low-level              
visual features that can be derived from the images. Grouping 
images into meaningful categories to reveal useful information 
is a challenging and important problem. Block Truncation Coding 
is used to extract features for image dataset and K-Means 
clustering algorithm is conducted to group the image dataset 
into various clusters.
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I. Introduction
Today, with the growth and popularity of the World Wide Web, 
a new application is born through the tremendous amount 
of visual information, such as images and videos, which has 
been made accessible publicly. Image plays vital role in every 
aspect of business. If we analysis these data, which can reveal 
useful information to the human users. But, unfortunately 
there are certain difficulties to gather those data in a right 
way [1, 2]. Due to incomplete data, the information gathered 
is not processed further for any conclusion. Apart from this, 
companies are starting to digitize all their images and videos. 
This growth has resulted in topics like content based retrieval, 
storage and others. Image retrieval is the fast growing and 
challenging research area with regard to both still and moving 
images which  aims at searching image databases for specific 
images that are similar to a given query image.
Color plays an important role in all aspects of visual data on 
the web. Aside from decorating and advertising potentials for 
Web-design, color information has become a powerful tool in 
content-based image and video retrieval.
The user should play in active role in the retrieval process and 
the system should employ any information that can be provided 
by the interacting user. This requires an intimate interplay 
between the system and the user. Again the proper choice 
of an interaction methodology depends on the search goals 
of the user. Hence, these search goals should be examined 
carefully.
An image can be abstracted as data in multiple dimensions, 
and can be manipulated in a number of ways to make the data 
contained in the image provide more information that can be 
used to create an index that can be searched readily, an image 
needs to be compared to every other image in the database to 
determine the closest match for retrieval or other operations. 
And so this image has to be processed and descriptive data 
regarding the image have to be developed which will be stored 
in the database based on which further retrieval or storage 
will be done. 
Clustering is defined as an organization technique where the 

objects of interest, that have some similarity along a dimension 
of interest, are kept close while the objects that differ from 
each other, are kept further apart. The dimension of interest 
is defined based on the application. In case of images, they 
maybe color, texture and shape etc. In color image clustering, 
the dimension used is color feature.
Image clustering consists of two steps the former is feature 
extraction and second part is grouping. For each image 
in a database, a feature vector capturing certain essential 
properties of the image is computed and stored in a feature 
base. Clustering algorithm is applied over this extracted feature 
to form the group.

Fig. 1:
In this paper we propose a data mining approach to cluster the 
images based on color. And further the color features obtained 
are used to cluster the images. Color features extraction is done 
using the block truncation algorithm and clustering using the 
k-means algorithm.

II. Problem Definition
In the color image clustering, the feature used in the extraction 
process is color. Color is common and important feature in image 
retrieval system. Color comparison between two images would 
however be time consuming and difficult problem to overcome 
this problem they introduced a method of reducing the amount 
of information. One way of doing this is by quantizing the color 
distribution into color histograms. Using color histogram easier 
way for color distribution or they used histogram divide in to 
different classes for matching. Generally, feature extraction is 
the process of interacting with images and performs extraction 
of meaningful information of images with descriptions based 
on properties that are inherent in the images themselves. 
RGB Color model is used. Color images normally are in three 
dimensional. RGB color components are taken from each and 
every image. Then, the mean values of Red, Green, and Blue 
components of target images are calculated and stored in the 
database. Based on the RGB component mean values, the 
images are clustered as Red, Green and Blue major component 
categories. These three mean values for each image are stored 
and considered as features [2].
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III. Block Truncation Algorithm
RGB color images are an M*N*3 arrays of color pixels, where 
each color pixel is a triplet corresponding to the red, green, and 
blue components of an image at a spatial location. An RGB 
image can be viewed as the stack of three gray scale images 
that, when fed into the red, green, blue inputs of a color monitor, 
produce the color image on the screen. By convention the three 
images form an RGB images are called as red, green and blue 
components [3]. The average values for the RGB components 
are calculated for all images

Red average =  sum of all the Red Pixels in the image 
R (P) / No. of pixels in the image P.
Green average =  sum of all the Green Pixels in the 
image G (P) / No. of pixels in the image P.
B average  =  sum of all the Blue Pixels in the 
image B (P) / No. of pixels in the image P.

Where R (P) = RED component pixels,
G (P) = GREEN component pixels,
B (P) = BLUE component pixels,
P =No. of pixels in the image.

After calculating the mean values of Red, Blue and Green 
components, the values are to be compared with each other 
in order to find the maximum value of the components. For e.g., 
if the value of Red component is High than the rest of the two, 
then we can conclude that the respective image is Red Intensity 
oriented image and which can be clustered into Red Group of 
Images. Whenever the query image is given, calculate the RGB 
components average values. Then compare this with the stored 
values. Apply color moments to each splitted component i.e. 
RH, RL, GH, GL, BH and BL. Apply clustering algorithm to find 
the clusters.
And for the Color moments, that can be used differentiate 
images based on their features of color, probability distributions 
is used. We use different measures like Mean, Standard 
deviation and Skewness [4].
Mean,  
  ‾ X = 1/n Σ x i   = 1/n (x 1+ x 2 +……. X n)
                        i=1ton
Mean can be understood as the average color value in the 
image.
Standard deviation, 
σ = √E ((x-E(x)) ²) =√E(X²)-(E(X)) ²
The standard deviation is the square root of the variance of 
the distribution.
Skewness,     γ = μ3 / μ2

3/2

Skewness can be understood as a measure of the degree of   
asymmetry in the distribution.

Fig. 2:

K-means algorithm is one of the most widely used clustering 
algorithms in spatial clustering analysis. It is easy and efficient. 
But is also having limitations: It doesn’t perform well in global 
searching and is easy to get into local optimization and the 
improved K-means is based on the classical method to make 
the process of optimization more dependent [5, 6].K-means 
clustering for the classification of feature set obtained from the 
histogram refinement method. They used global histograms for 
image retrieval, because of their effectiveness and insensibility 
to minor changes, are broadly used for content based image 
retrieval.
K-means is one of the simplest unsupervised learning algorithms 
in which each point is assigned to only one particular cluster. 
The procedure follows a simple, easy and iterative way to 
classify a given data set through a certain number of clusters 
(assume k clusters) fixed apriori. The procedure consists of 
the following steps,
Step 1: Set the number of cluster k.
Step 2: Determine the centroid coordinate.
Step 3: Determine the distance of each object to the 
centroids.
Step 4: Group the object based on minimum distance.
Step 5: Continue from step 2, until convergence that is no 
object move from one group to another.

IV. Results
The experiment has been conducted on a database having 
images of different classes. The system is developed in Matlab. 
We define unichrome feature as values that are extracted from 
a single color layer of Red, Green and Blue.
In the evaluation part we apply Block Truncation Coding 
Algorithm over RH, RL, GH, GL, BH and BL values computed. 
Thus total 18 feature vectors are calculated for one image. 
And also computes color moments for each of the three color 
components. Each color component yields a feature vector of 
three elements i.e. mean, standard deviation and skewness. 
Thus total nine feature vectors are calculated for one image.
Based on commonly used performance measures in information 
retrieval, two statistical measures were computed to assess 
system performance namely Recall and Precision.
Recall consists of the proportion of target images that have been 
retrieved among all the relevant images in the database.
Recall = Number of Relevant Images Retrieved / Total Number 
of Relevant Images 
Precision consists of the proportion of relevant images that 
are retrieved.
Precision = Number of Relevant Images Retrieved / Total 
Retrieved Images 

Fig. 3 : The sample images in a cluster retrieved using BTC 
algorithm.
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Fig. 4 : 
the sample images in a cluster retrieved using color 
moments.
After calculating the values of recall and precision of each 
class using color moments and BTC algorithms. For maximum 
classes recall and precision of BTC is better than Color moment 
feature extraction.

V. Conclusion
In image retrieval system, the content of an image can be 
expressed in terms of different features such as color, texture 
and shape. We proposed a framework of unsupervised clustering 
of images based on the color feature of image. Test has been 
performed on the feature database of BTC and color moments. 
K-means clustering algorithm is applied over the extracted 
dataset. And as a result we obtained the images clustered 
into groups from which BTC algorithm’s performance is proved 
superior to that of color moments.
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