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Abstract 
 Clustering is the form of unsupervised classification which aims 
for grouping the datasets based on their similarities and its 
characteristics. The advanced growing technology in image 
capturing devices leads to large collection of images in the web. 
CBIR systems are an active research area developed for effective 
image retrieval from the large collection of images. Clustering 
algorithms optimizes the image search in the large databases and 
improves the efficiency of image retrieval system. For each 
clustering technique the retrieval accuracy is computed by 
comparing the results of retrieval without clustering against 
results of retrieval with clustering. 
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1. INTRODUCTION  
Images are convenient medium for representing the 

information in the field of multimedia and object 
identification. Every day in the development of computer 
technology the more number of images are produced in the 
web via social networks. So the images are properly organized 
for fast and better retrieval.  Image retrieval is the process of 
searching and retrieving of images from the large collection of 
images. In present scenario, the advancement in image 
capturing devices  the collection of images in the web are 
growing larger  and become more diverse content. From the 
diverse content of the images locating an exact image it is 
possible for small set of images but for a large collection of 
images is a challenging problem. So the clustering concept is 
used to retrieve the images which minimizes the searching 
time of images. Clustering is the special type of classification, 
which retrieves the images based on similarity features of 
images. Image search engines are becomes very popular due 
to increase in various images. 

Content-based image retrieval (CBIR) is a research area 
which provides an effective result to search and retrieve the 
images from the huge collection of images. CBIR search 
engines have been developed for efficient image retrieval from 
the collection of images in the database. The main aim of 
CBIR systems are addresses the problem of retrieving 
semantically  

relevant images and reducing the searching time of images. 
Instead of text based image retrieval, the Content based image 
retrieval method retrieves the images based on extracted low 

level visual features to ensure the query given as the input by 
using the color, shape and textures. It matches the similarities 
between the query image and images in the database. The 
content based image retrieval method is achieved by two step 
process. In the first step the feature extraction is done based on 
the color, shape and textures to extent the image content. In 
the second step the extracted features are matched with the 
database images to yield the results to the user. Then the 
similar images are clustered to reduce searching time of the 
images and improve accuracy of retrieval. Clustering the 
images are based on the principle of minimizing the intra class 
similarity and maximizing the inter class similarity.  

2.RELATED WORK 
Earlier searching techniques are not mainly based on the 

visual features of images but it based the text based approach. 
It is difficult to annotate the images in the large database. It is 
a challenging problem to find the exact results. The 
Daubechies4 wavelet transform [1] is used to extract the 
features. Based on these extracted features image 
classification has been done using Fuzzy K means algorithm. 
Then the images are organized and stored. Euclidean distance 
[2] method used for similarity measurement and to retrieve the 
similar images from the database. Due to the progressive 
increase in the database images the scalability of the image 
database increases, so the performance of the retrieval process 
decreases. 

 The graph theoretic approach [3] which adapted in the 
image retrieval by post-processing step to find the image 
similarity. In this method initially the feature extraction is 
done for the images in the image database, and then the 
clustering algorithm is applied to analyze images to form an 
image clustering database. Then the query image features are 
extracted it is compared with the image clustering database 
and matching results are retrieved. Subsequently the image 
features are another problem, so determining the image 
features are significant to find the similarities. Test based 
image retrieval is not enough to accuracy, hence the direction 
moves towards the CBIR research. Re-Ranking [4] of images 
improves the performance to find the effective results. Using 
color histograms the features are extracted and the images are 
plotted in the feature space. The distance calculation is done 
for similarity measures. Then Re-Ranking of images are 
performed by using the K means algorithm and hierarchical 
algorithm. K means algorithm takes long time to perform 
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clustering, so the features like textures and edges are used for 
Re-Ranking. Accordingly the different Re-Ranking system is 
used to improve the efficiency. Hierarchical clustering 
approach [5] which forms image clusters in the image 
database based on the color features. The centroids of these 
clusters are calculated using K means clustering. The query 
image features such as color, textures, shape and spatial 
feature are extracted also the clusters are extracted in the 
image database. The features are compared with the clusters 
center images which are having more similarity to the query 
image. The relevance feedback analysis performed on the 
retrieved images based on the user’s feedback. Some object 
recognition techniques are included to overcome the semantic 
gap.    

3.PROPOSED WORK 
CBIR system concerns that indexing and retrieving the 

images based on their content. A content based image retrieval 
system considers some similarity measures between the query 
images and the target images. It ranks the images based on the 
highest similarity to the query image and discards the 
similarities between the target images. Clustering algorithms 
minimizes the searching time of images. Image clustering 
comprises two step processes. The first step is feature 
extraction and second step is forming groups. In the proposed 
system the RGB color model is used as the feature extraction. 
Initially the image features are extracted then the clustering 
algorithm is applied to analyze the similarities of images to 
form the image clustering database. Then the images are 
clustered based on the accuracy as a similarity measures, and 
resultant images are returned to the users. Then the 
annotations of the clusters are performed. The retrieval 
accuracy of clustering are compared with the resultant images 
with clustering and the resultant images without clustering. 
The top ranked images are clustered to improve the retrieval 
accuracy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Fig.1. Proposed System Architecture 

Precision and recall values are used as comparative analysis 
for image clustering. The Proposed System of CBIR concerns 
the following steps: 

• Initially the input is given as query image, and its 
features are extracted.  

• The features of the image database are extracted and 
stored in the feature database.  

• The comparative analysis based on the similarity 
measures is done to find the similar images.  

• The clustering is performed to form the image 
clusters based on the accuracy values.  

• Then the annotation is performed on the image 
clusters and stored. 

     3.1 Feature Extraction 
 Feature Extraction is the ground work for the content 
based image retrieval. It identifies the common signatures, 
termed as feature vector for each image based on the pixel 
values. The images are formed using the pixels. Visual 
features such as color and shape optimal values are 
extracted. The input query image is resized and the feature 
extraction is done using the RGB color model. The RGB 
pixels of the images are calculated and stored in the feature 
database. When the input query image is given the RGB 
values are calculated. The average values of Red, Green, 
and Blue are calculates as follows: 

Red average=No. of Red pixels in the image R (I) 

                                 No. of pixels in the image I 

Green average=No. of Green pixels in the image G 
(I) 

                                      No. of pixels in the image I 

Blue average= No. of Blue pixels in the image B (I) 

                                       No. of pixels in the image I 

 Where R (I) =RED pixels in the image 

             G (I) =Green pixels in the image 

             B (I) =Blue pixels in the image 

                                I =No. of pixels in the image 

 The features of the image represent the characteristics 
of the images. The CBIR system concentrating on the 
image features to enable the query to retrieve the similar 
images. RGB values of the database images also calculated 
and stored in the feature database. The average values of 
red, green, and blue are compared with each other to find 
the maximum values of the image. Based on the intensity 
values the images are clustered. The shape optimal value is 
found out to identify the images. 

3.2 Similarity Comparisons 
 The given query image is preprocessed and features 

are extracted. When the average values of red, green, and blue 
are calculated the query image values are compared with the 
stored values. The image feature which is closest to the query 
image will be returned to the user. The similarity measurement 
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is based on the color, and shape. The query image is compared 
with the each image in the database. At the end these step is 
performed one after another to retrieve the similar images 
from the database. The relevant images are displayed. 

3.3 Content based image clustering 
 Clustering minimizes the searching time of the 

images. The     query image is compared with the database 
images and relevant images are returned to the users. Then the 
top ranked images are clustered based on the accuracy values 
of the images. The performance of the clustering is measured 
in terms of precision and recall values.  The content based 
image clustering clusters the images based on the image 
content.                         The given query image is preprocessed 
and features are extracted. The clusters are formed based on 
the similarity to the query image. 

a) Precision 
      Precision is defined as the relationship between 

the numbers of relevant images retrieved to the total number 
of images retrieved. 

               Precision = No. of relevant images retrieved 

                                     Total No. of images retrieved 

b) Recall 
Recall is defined as the relationship between the 

numbers of relevant images to the total number of images 
in the database. 

 
             Recall    =   No. of relevant images retrieved 

                                Total no. of images in the database 

c) Accuracy 
Accuracy is defined as the average of the 

precision and the recall values. 
 

            Accuracy = Precision + Recall 

                                                2 

Precision measures the ability of the system to retrieve 
only the images that are relevant. Recall measures the ability 
of the system to retrieve all the images that are relevant. For 
retrieval efficiency the precision and recall parameters are 
calculated from the image database. Based on the accuracy 
values the images are clustered. Based on the fixed threshold 
value for the accuracy the image clusters are formed. The 
image clusters are formed mainly with respect to the similarity 
of the query image rather than the database images. In this 
method the relations among the retrieved images are taken into 
the consideration for clustering, and it may also provide the 
additional information for ranking the images. The content 
based image clustering returns the image clusters that are 
closely adopted to the search query image. The image clusters 
are retrieved for the query image instead of set of ordered 
images which reduces the searching time of images and 
improves the retrieval process.                         

3.4 Image Annotation 
Currently the image annotation plays a vital role in image 

retrieval. In clustering phase the image clusters are returned 

that are most relevant to the search query image. Then the 
annotation of the image clusters are performed and stored in 
the database. The image annotation greatly achieves the high 
performance without user interaction. The image annotation 
for the image clusters used for fast retrieval of images and 
progressively improve the efficiency. 

4. EXPERIMENTAL RESULTS 
The Proposed system uses the Wang database [6] for 

evaluation. It has 10 categories of images totally 1000 images. 
Each image in the database are colored image and of size 
384×256 pixels. To measure the retrieval effectiveness the 
standard parameters precision, and recall values are used. 

TABLE I.  PRECISION AND RECALL VALUES OF RGB MODEL 

 

SI .No 
Evaluation Measures 

Categories Precision Recall 

    1 Flowers 0.85 0.55 

    2 Beach 0.7 0.45 

    3 Dinosurs 0.90 0.65 

    4 Buses 0.50 0.35 

    5 Mountains 0.75 0.40 

    6 Buildings 0.34 0.22 

    7 Horses 0.54 0.45 

 

Here Table 1. Shows the precision and recall values of the 
image categories that are retrieved using the RGB model. Here 
only the five categories are considered for evaluation. 

 

 
Fig.2. Precision-Recall Graph 

 From the Figure 2. Graph is plotted using the values 
precision and recall values for each image category. It is 
analyzed that precision value increases then the recall value 
decreases for each image category. Because the precision 
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values depends only on the relevant images retrieved for the 
given query image, but the recall values depends on the 
database images compared with the query image. So the 
number of comparisons increases in similarity comparisons.  

Then the accuracy values of the proposed system 
compared with the K means algorithm. The accuracy values 
are plotted for each image category. 

 

 
Fig 3 Comparisons of Accuracy values with K means 

algorithm 
 
From the Figure 3 graph it is noticed that the graph is 

plotted based on the accuracy values different categories of 
images comparing K means and proposed algorithm. The 
proposed RGB model gives the efficient results rather than the 
K means algorithm. It takes long time for searching images. 
Based on the color moments and shape based results retrieves 
good results.  

5.CONCLUSION 
Now a days, the sharing of images increases a lot of time 

for searching of images. Hence the images in the database 
increase every day. This paper focus on improvement in image 
search using the clustered image annotation. Content based 
image clustering is used to cluster the similar images with 
respect to the characteristics of the query image. By the use of 
clustering the total time needed to search the images was 
reduced. Content based clustering technique provides dynamic 
and local visualization of database images. The image clusters 
are annotated to improve the effective search results to the 
users. This method progressively increases the performance 
and produces the needed results to the user.  

In the future by using some object recognition technique 
the semantic gap can be resolved for image retrieval system. 
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