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Abstract - With the rapid development of technology of 

multimedia, the traditional information retrieval techniques 

based on keywords are not sufficient, content-based image 

retrieval (CBIR) has been an active research topic. A new 

content based image retrieval method using correlation, 

median filtering and edge extraction is proposed. To the 

defect of median filter reducing the image’s resolution 

especially on edges, edge detection is applied in order to get 

the edge values, and then replace the values of edge position 

of median filtering image with detected edge values. Aim at 

noise reduction while edge detail preservation. After feature 

extraction, histogram equalization is applied for feature 

vector calculation and similarity measurement. CBIR result 

gives that more relevant images are retrieved from image 

database in comparison Proposed with the existing methods 

and has a good retrieval ability of image. 
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I. INTRODUCTION 
 

With the very rapid development of Internet, the number 

of image data grows dramatically fast, and how to retrieve 

image efficiently and quickly becomes an important issue 

in the field of image’s application. Due to the specialty of 

image data, the traditional keywords based retrieval could 

not satisfy the need of managing and retrieving image 

data. In order to manage and retrieve large amounts of 

images, the content-based image retrieval (CBIR) has 

emerged to be one of the hot research areas in image 

domain. It integrates several technologies in the domain of 

image processing, image recognizing and image database, 

and could provide more efficient retrieval methods. 

A. General working of CBIR System  
CBIR retrieves images based on their visual similarity to 

a user-supplied query image or user specified image 

features. The visual content such as color, shape and 

image structure is considered for the retrieval of images 

instead of an annotated text method. One major problem 

with CBIR is the issue that arises when predicting the 

relevancy of retrieved images. This retrieval is based on 

various image features. The objective is the selection of 

such features which can provide accurate and precise 

query results. For instance, some systems are designed for 

a specific domain, e.g. shape matching can be used for 

finding parts inside a CAD-CAM database. An overview 

of such systems can be found in [2] [3]. One major 

problem with CBIR is the issue of predicting the relevancy 

of retrieved images. Usually, the process is based on 

various basic image features. The objective is the selection 

of such features which can provide accurate and precise 

query results. 

CBIR system performs the search based on the 

following: 

a. Keywords: This search is based on the query in the 

form of words bigram.  

b. Text, text-phrase, sentence question or story about 

what users want from the system.  

c. Image: This search is based on the image which is 

similar to query image.  

d. Graphics: This search is based on query in the form of 

hand-drawn or computer generated pictures or 

graphics.  

e. Composite: This search is based on one or more 

mentioned above [8]  

 

II. STRUCTURE OF CBIR 
 

The image retrieval system typically consist of images, 

feature extraction and retrieval process. Images are 

obtained from different sources, one of the images from 

the existing source is considered as query image and 

remaining images forms image database. Feature 

extraction process is applied on the both images in the 

database and query image and the feature vector is 

obtained. Search and retrieval process search the query 

image matched with images in the database. Finally 

images are retrieved. The Structure of content based image 

retrieval is shown in fig.1. 

Working of CBIR system is broadly divided into two 

parts: 

A. Preprocessing: The image is processed to extract the 

features. The processing involves filtering 

normalization, segmentation and object identification.  

B. Feature Extraction: Features such as shape, 

Texture, colors etc. are used to describe the content of 

image. Image features can be classified into 

primitives. 
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Fig.1. Structure of CBIR 

 

III. FEATURES USED IN PROPOSED PAPER 
 

In this paper, we consider the Mean, Correlation and 

Histogram value as the features. The value of these 

features stored in the image database in the form the 

feature vector. The details of these features are explained 

below. 

A. Mean by using Median Filtering 
To find out the Mean value we used the median filter. In 

image processing it is usually necessary to perform high 

degree of noise reduction in an image before performing 

higher-level processing steps [4]. Median filtering is a 

common step in image processing. It is a non-linear digital 

filtering technique, often used to remove noise from 

images or other signals, particularly useful to reduce 

speckle noise and salt and pepper noise. This is performed 

using a window consisting of an odd number of samples. 

1. The values in the window are sorted into numerical 

order. 

2. The median value, the sample in the center of the 

window, is selected as the output. 

3. The oldest sample is discarded a new sample 

acquired, and the calculation repeats. 

The standard median filter removes noise but reduce the 

image’s resolution to some extent, especially edge 

information. 

 
Fig.2. Example of median filter to RGB image 

B. Histogram value by using Histogram Equalization 
In image retrieval area Color histograms are widely used 

for CBIR systems. It is one of the most common methods 

for predicting the characteristics of the image. They can be 

employed for queries that require the comparing of the 

images on their whole appearance, because they are very 

efficient regarding computations as well as they offer 

insensitivity to small changes regarding camera position. 

The main problem with color histograms is their coarse 

characterizations. That may imply same histograms for 

images with different appearances. 

Histogram Equalization is a method in image processing 

of contrast adjustment using the image’s histogram. This 

method usually increases the global contrast of many 

images, especially when the usable data of the image is 

represented by close contrast values [5]. Through this 

adjustment, the intensities can be better distributed on the 

histogram. This allows for areas of lower local contrast to 

gain a higher contrast without affecting the global contrast. 

Histogram equalization accomplishes this by effectively 

spreading out the most frequent intensity values. 

C. Correlation 
Correlation is used to determine the degree of similarity 

between data sets. One application of correlation is to 

perform template matching. The idea is to find the position 

where a best match exists between a small pattern 

(template) and a set of patterns in a larger image. Similar 

to convolution, correlation also has a theorem that relates 

spatial domain processing with frequency domain 

processing via the Discrete Fourier Transform (DFT). 

Thus, correlation can be performed either in the spatial 

domain or frequency domain. 

Compute the correlation coefficient between an image 

and the same image processed with a median filter. 

I = imread ('pout.tif'); 

J = medfilt2 (I); 

R = corr2 (I,J) 

R = 0.995 

 

IV. METHODS USED BY PROPOSED 

PAPER 
 

The proposed design CBIR consist of the following 

steps. 

1. Input the query image.  

2. Convert the color image to gray scale.  

3. Apply the histogram equalization to gray level 

Histogram equalization is a method in image 

processing of contrast adjustment using the image's 

histogram. The method can lead to better views of 

structure in images, and to better detail in the case that 

are over or under-exposed. [5]  

4. Edge extraction using canny edge detection algorithm: 

Canny edge detection algorithm uses two thresholds 

to detect strong and weak edges, and includes the 

weak edges in the output only if they are connected to 
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strong edges. It is more likely to detect true weak 

edges. [6] 

 
Fig.3. Example of an RGB image 

 

5.  Apply median filtering is applied to the histogram 

equalized grayscale image. 

6.  Again histogram equalization of output image of 32 

bins 

7. Calculate the mean and correlation.  

8.  Similarity measurement is performed between the 

feature of query image and the feature values of the 

sample images stored in the Image Database.  

9. Finally, result images are displayed, which are 

retrieved from image database on the basis of their 

percentage match of mean and correlation value with 

the query image. Closer images to the query image are 

displayed as result.  

A. Overview of proposed system 
The following illustration shows the design overview of 

proposed CBIR system. 

 
Fig. 4: Design overview of proposed CBIR system 

B. Content of the Image Database 

The Image Database contains the feature value of the 

sample images. In this paper, we consider the Mean, 

Correlation and Histogram as features for the sample 

images. The feature values are stored in the form of 

feature vector. The process of feature extraction and the 

storage in the Image Database is shown in following 

figure. 

 
Fig.5. Process of feature extraction & storage in Image 

database 
 

C. Experimental Result 
The experiment performed on the basis of the query 

image given by the user. All transformation performed 

such as histogram equalization, median filtering and edge 

detection. The result is given on the basis of the mean and 

correlation value. In the result the retrieved images 

displayed on the basis of their percentage matches with the 

query image mean and correlation value. 

 
Fig.6. Result-1 for given query image by proposed CBIR 

system 
 

 
Fig.7. Result-2 for given query image by proposed CBIR 

system 
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Fig.8. Result-3 for given query image by proposed CBIR 

system 

 

From result we observed that the retrieved images are 

more relevant to query image as compare with the method 

discuss in literature. 

 

V. CONCLUSION AND FUTURE DIRECTION 
 

In this paper, we have proposed CBIR using correlation, 

median filtering and edge extraction. The image is goes 

through various transformations such as RGB to gray 

scale, median filtering and edge detection for the 

enhancement of the image. The mean and correlation are 

two features extracted from the images. The image 

matching is performed on the basis of mean and 

correlation values of the images stored in the image 

database. The relevant images are retrieved from image 

database according to higher mean and correlation 

percentage match with that of the query image. The 

experimental result gives that more relevant images are 

retrieved from image database. This work can be further 

extended by including some features, such as color, 

texture, shape, entropy, angular 2
nd

 moment with the 

proposed features to describe the image. By doing this 

result of the retrieved images from large image database 

will be accurate. 
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