
IJSTE - International Journal of Science Technology & Engineering | Volume 2 | Issue 11 | May 2016 
ISSN (online): 2349-784X 

 All rights reserved by www.ijste.org 
 

676 

Content based Image Retrieval using Color 

Histogram 

  

Pratik Nayak Himani Parekh 

Teaching Assistant Assistant Professor 

SRIMCA, Bardoli CGPIT, Bardoli 

 

Abstract 

Traditionally, the image is retrieved using keywords, but to assign the keywords to large amount of database increase the man 

efforts. To avoid such situation, CBIR becomes the popular research area. In CBIR, the image is retrieved based on the content. 

The content of the image is determined by fetching its different features. Basically any image consists of different shapes, colors 

and textures. So these properties can be taken as the features of the image. One query image is given as a input and from that 

image, the similar images are extracted from database. In this paper, color features are extracted and compared to find the similar 

images from database. It is tested on different type of images. Precision and recall are used as comparison parameters to evaluate 

the results. Here, the precision rate is 87% and recall rate is 79%.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Now a day, the storage capacity of many devices are getting cheaper day by day which leads to store large amount of data easily. 

In such a situation searching for particular image becomes a tedious task. Traditionally, each image in database contains keyword. 

Most of the search engine searches the image based on the keyword [2]. But to assign keyword to each and every image manually 

increase the overhead and practically inefficient. To overcome such problem, content based image retrieval comes into research 

focus. CBIR is a process of retrieving images from large database based on the content of the input image. After a decade of 

intensive research, CBIR technology is now beginning to move out of the laboratory and into the marketplace, in the form of 

commercial products like QBIC and Virage. However, the technology still lacks maturity, and is not yet being used on a significant 

scale. In the absence of hard evidence on the effectiveness of CBIR techniques in practice, opinion is still sharply divided about 

their usefulness in handling real-life queries in large and diverse image collections. The various professional fields such as 

geography, medicine, architecture, advertising, design, fashion and publishing in which CBIR is widely used [1]. 

II. CLASSIFICATION OF CBIR 

Image retrieval technique can be classified based on the nature and type of image. Following are the classifications for the content 

based image retrieval techniques. 

 
Fig. 1: Classification of Image Retrieval System [1] 
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The issue in current CBIR system is to identify the salient features of image for similarity evaluation. Color, texture and shape 

of segmented object from the image are used as parameter to search the similar images. The main objective of the CBIR is to 

identify the similar images based on content. So to achieve the goal, proper features should be extracted and the extracted feature 

vectors are used for matching.  

 Color Feature: 

In color feature [1], the image is first converted to gray scale and then histogram for that image is calculated. Histogram plays wide 

role to extracting the color features. Histogram is calculated as a color feature vector for each image in database as well as the 

query image. Euclidean distance, Canberra distance and city block distance method can be used to match the color feature. 

 Texture Feature: 

Texture [1] is the important part of image to describe the image efficiently. Texture consists of contrast, uniformity, coarseness, 

and density. Due to texture, various portions such as tree, water, cloud can be identified easily from image. But the major drawback 

of texture feature extraction is that it is computationally expensive. 

 Shape Feature: 

Shape features [6] are less developed than their colour and texture counterparts because of the inherent complexity of representing 

shapes. In particular, image regions occupied by an object have to be found in order to describe its shape, and a number of known 

segmentation techniques combine the detection of low-level colour and texture features with region-growing or split-and-merge 

processes. But generally it is hardly possible to precisely segment an image into meaningful regions using low-level features due 

to the variety of possible projections of a 3D object into 2D shapes, the complexity of each individual object shape, the presence 

of shadows, occlusions, non-uniform illumination, varying surface reflectivity, 

III. PROPOSED WORK 

1) Step 1: Separate R, G and B plane from image. 

2) Step 2: Find the histogram for each plane. 

3) Step 3: Sampled the image histogram into 16 bins to reduce the size of feature vectors [4]. 

4) Step 4: Calculate the Euclidean distance [4] for each plane between query image and database image. 

ED=√∑ (QIi − DIi)216
i=1                      (1) 

 

 
Fig. 2: Steps for CBIR 

5) Step 5: Calculate the average Euclidean distance.  

E=(EDR+EDG+EDB)/3;                          (2) 

6) Step 6: If the value of E is less than threshold value then the database image is considered as a similar image of query image. 

IV. IMPLEMENTATION RESULTS 

The data set [5] which is used for the implementation consists of 7 different categories. Each category contains 50 images. So the 

results are tested on 350 images. MATLAB is used as an implementation tool. 
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Following are the implementation results shown step by step for the query image of Dinosaur. 

Input query image 

 
Fig. 3: Query Image for Dinosaur 

 

Step 1: Separating plane R,G,B 

R component G component B component 

   
Fig. 4: R, G, B plane for Query Image 

 

Step 2: Calculate Histogram 

   
Fig. 5: Histogram for each separated plane 

Step 3: Sampled into 16 bins 

   

Fig. 6: Histogram sampling 

Step 4 & 5: Calculating Euclidean distance and find average 
Table – 1 

Results for Euclidean distance  

Image EDR EDG EDB E 

301.jpg 37 159 215 137 

302.jpg 201 134 213 182.6667 

303.jpg 116 60 91 89 

304.jpg 102 68 86 85.33333 

400.jpg 0 0 0 0 

401.jpg 0 3 2 1.666667 

402.jpg 0 4 1 1.666667 

Here, the Euclidean distance is shown for only selected images. The figure shown below consists of the similar images of the 

query image. 
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Fig. 7: Similar retrieved images for query image  

For comaprisons, Precision and Recall [3] is used. Precision measures the ability of the system to retrieve only images that are 

relevant, while Recall measures the ability of the system to retrieve all images that are relevant. The equations for both is as follows: 

   (3) 

 

       (4) 
Table – 2 

Result analysis  
Image Database Image Retrieved Image Relevant Image Precision Recall 

Mountain 15 14 13 0.92 0.86 

Dinosaur 15 14 12 0.85 0.80 

Bus 15 13 11 0.84 0.73 

Precision Rate=0.87, Recall Rate=0.79 

V. CONCLUSION 

Image can be easily searched by its content. Color is the important feature for the image. Instead of finding the histogram for gray 

scale image, histogram for individual plane gives the more details about the color content. Hence it gives the accurate result. 

Euclidean distance is used to find the similarity measure. Precision and Recall is the parameter used analyse the results. For the 

given algorithm, Precision rate is 87% and Recall rate is 79%. To improve the performance, texture feature can be introduced with 

the color feature.  
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