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ABSTRACT 
A new indexing technique for image databases integrating color and similarity information for chromaticity based image retrieval 
is proposed. This methodology, called chromatic histogram, extracts few values of information about the location of pixels having 
the same color and their arrangement position within the image, can be more satisfactory than other standard techniques like text, 
feature and shape when the user would like to retrieve from the image databases that actually resemble the query image selected 
in their color distribution properties. Experimental trials on a databases of about 1000 images are implemented on the basis of 
human perceptual judgments. 
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INTRODUCTION 

 

Classic information retrieval and chromaticity based image retrieval in the image databases are 

unstructured, since digitized images consist purely of arrays of pixel intensities, with no meaning. One of the 

main issues with image processing is the need to extract useful information from the raw image.  

Some of the most important issues are: Understanding the needs of users, the information-seeking behavior, 

Identification of right way of describing image content, Extracting the features from raw images, extending 

compact storage for large image databases, Matching query and stored image in a way to project human 

similarity judgments, Efficiently accessing stored images by their content, Effective presentation of search 

output to the user.  

In contrast to the text and shape -based approaches, Chromatic histogram (CH) operates on a totally 

different principle, retrieving stored images from a collection of image dataset by comparing features 

automatically extracted from the images. The common features used are mathematically measures of color, text, 

texture or shape; thus all current CBIR systems, allows users to formulate queries by submitting an example of 

the required type of image being asked, though some offer alternatives such as selection from a identifies those 

stored images whose feature values match those of the sample.  

 

Color Based Image Retrieval: 

Several methods to retrieve images based on concept of color similarity were analyzed, but mostly all 

possess variations on the same basic idea. Each image added to the collection is analyzed to compute color 

histogram which displays the proportion of pixels of each color within the sample image. The color histogram 

for each image is then stored in a database. During search time, the user can specify the desired proportion of 

each color or submit an example image from which a color histogram is derived. The matching technique 

commonly used is histogram intersection developed by swain and ballard [1991]. Different variants of this 

technique is used in a high proportion of current CBIR systems. Methods of improving on this original 
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technique includes the use of cumulative color histograms and the use of region-based color query. 

 

 
Fig. 1: General block diagram of content based image retrieval 

 

In this paper we proposed an algorithm which incorporates the advantages of various algorithms to improve 

the accuracy and performance in retrieval of color histogram based matching. We implemented our algorithm 

on variety of datasets and proved their efficiency. We conducted set of experiments on multi – modal image 

retrieval applications which produced encouraging results.  

 

Related Works: 

Various literatures on CBIR exists in the research arena. The author Sagar soma et al, presented an efficient 

color based image retrieval (CBIR) system using color and texture. In this technique, two types of feature 

extraction techniques were used. A color based image retrieval system uses color, text, texture and shape feature 

extraction techniques for matched images. Here, color and texture features are used. The proposed system used 

corel database of 1000 sample Images. The feature vectors of the query image is compared with feature vectors 

of image database to get similar images. The proposed system provides an efficiency of 60%. 

A.W.M.Smeulders et al., proposed the conditions for color-based retrieval: patterns, picture type.  

A.K.Jain et al., [7] expressed that the Color-Based Image Retrieval (CBIR) use visual contents of an image 

such as color, texture, shape, and spatial layout to represent the image.  

Current research in CBIR is on the development of methodologies for analyzing, interpreting and indexing 

image databases. In addition, efforts are made to evaluate the performance of image retrieval systems. The 

quality of response is completely dependent on the choice of use of method to generate the feature vectors on 

the and similarity measure for comparison of features.  

P.Jain et al., [4] in their Metric learning algorithms provided useful distance functions where the user can 

access all distance constraints at once. However, for real applications, constraints are available incrementally, 

thus requiring methods which perform online updates.  

By analysis of H.Xia et al., In many real - world scenarios like multimedia applications, data is often 

gathered from multiple heterogeneous which is referred as “multi-modal data”. The calculation of distance 

between two objects on multi – modal data is a challenge to be encountered by real-world applications.  

 

Contrast Histogram Based Image Retrieval: 

Usually, a CBIR system represents the images in the database as a multi-dimensional feature vector 

extracted from a series of low level descriptors like color, texture, text or shape. The similarity between two 

pictures is quantified by a particular measure of distance defined by corresponding multi- dimensional feature 

space. We proposed a method for both color and texture features of the images being used to improve the 

retrieval results. In CBIR, images can be retrieve based on visual features such as color, texture and shape. In 

CBIR, every image is stored in the database and its features are extracted and compared with the features of 

query image. By this way, we can obtain the similar images based on the query image. Computing the distance 

measures based on color similarity is achieved by calculating image that finds the proportion of pixels within an 



469          J. Biju and Dr. D. Shanthi., 2017/Advances in Natural and Applied Sciences. 11(7) May 2017, Pages: 467-471 

 

 

image having specific values. Evaluating images based on the colors is one of the most widely used techniques 

because it can be completed without considering image size or orientation. However, CBIR based research has 

tried to segment color proportion by region and by spatial relationship among several color regions. 

 

Quadratic distance metric:  

Quadratic Distance Metric for image classification is used to describe the distance between two color 

histogram: 

 

D2(Q,I) = (HQ - HI)t A (HQ - HI)           (1) 

 

Here, images can be retrieved using color histogram of images. Eqn 1 has three terms. The first term (HQ - 

HI) is the difference between two color histograms. It indicates the number of pixels differences in each bin. 

Similarity matrix (A) is defined by middle term. Vector transpose (HQ - HI) t is denoted by the third term. 

Color distance between the two images is represented by D. By the D value we can retrieve similar images. 

When comparing query image with database image, if the distance between both images is zero, we can obtain 

the similar images to the query image 

 
Fig. 2: Quadratic distance metric 

 

Rather than depending upon exact matching, we calculate the visual similarities between query image and 

sample images in the database. Hence the result of retrieval image is not a single image but a list of images 

ranked based on their similarities with the query image. The Performance of image retrieval system is 

dependent on the basis of similarity measures used. 

 

A= [aq,i ]              (2) 

 

Aq,I = 1 - [ (vq-vi)2 + ( sqcos(hq) - sicos(hi) )2 + (sqsin(hq)  

 -sisin(hi))2]1\2              (3) 

 

The analysis is continued until we complete comparing all the color bins of HQ. By this we an N×N matrix, 

N representing the number of bins. Thus the problem of comparing totally irrelevant bins is solved. 

 

Implementation: 

The execution involves two basic steps  

(a) First, the 3-D histogram of the query image is obtained. This takes approximately 0.5 seconds for a 

800x600 color image. 

(b) After the histogram is calculated, the search algorithm is executed. During the searching step, based on 

a simple threshold in criterion (i.e., only images that correspond to a similarity measure smaller than a pre-

defined threshold are presented - see Figure 3) Is displayed. 

When the searching is finished the 11 closest images are displayed (Figure 4). While the searching is 

executed, some similar images (based on a pre-defined threshold) are presented. 
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Fig. 3: Images with predefined threshold 

 

 
Fig. 4: Resultant images for color based query 

 

Conclusion: 

In this paper we proposed chromatic histogram based algorithm which incorporated the advantages of 

various algorithms so as to improve the accuracy and performance in retrieval of color histogram based 

matching. We implemented our algorithm on variety of datasets and proved their efficiency. We conducted set 

of experiments on multi – modal image retrieval applications which produced encouraging results.  
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