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Abstract
The current state of the art in Content-Based Image Retrieval 
(CBIR), a technique for retrieving images on the basis of 
automatically-derived features such as color, texture and shape. 
Our findings are based both on a review of the relevant literature 
and on discussions with researchers in the field. The need to find 
a desired image from a collection is shared by many professional 
groups, including journalists, design engineers and art historians. 
The image properties are analyzed in this work by using image 
processing algorithms. For color the histogram of images is 
computed, for texture histograms of image are computed and 
entropy, smoothness and uniformity are calculated. For retrieval 
of images Euclidean distance measure is used.
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I. Introduction
Content-Based Image Retrieval (CBIR), also known as Query By 
Image Content (QBIC) and Content-Based Visual Information 
Retrieval (CBVIR) is the application of computer vision to the 
image retrieval problem, that is, the problem of searching for 
digital images in large databases [1]. Content-based” means that 
the search will analyze the actual contents of the image. The term 
‘content’ in this context might refer colors, shapes, textures, or 
any other information that can be derived from the image itself. 
Without the ability to examine image content, searches must rely 
on metadata such as captions or keywords. Such metadata must 
be generated by a human and stored alongside each image in the 
database [8]. In CBIR each image that is stored in the database has 
its features extracted and compared to the features of the query 
image. It involves two steps.

A. Feature Extraction
The first step in this process is to extract the image features to a 
distinguishable extent.

B. Matching
The second step involves matching these features to yield a result 
that is visually similar.

II. Content Based Image Retrieval System
Content Based Image Retrieval is an application for retrieving the 
images from a huge set of image databases based on the image 
features such as color, texture and some other attributes [2]. Here 
we take image feature as the index to that image and retrieve that 
particular image. To retrieve both Color and Gray scale images 
we used the method HISTROGRAM ANALYSIS.

A. For Color (RGB) Images
RGB components. Retrieving similar images using Euclidean 
Distance
Here, we fix the dimension of the image to be 256X256 for the 
image analysis and feature extraction. If the input image is more 
than the specified dimension then we will resize it to 256X256. 

For Gray scale image analysis we have taken Post Gray Map 
(PGM) images and for color (RGB) image analysis we have taken 
JPG images.

III. Histogram Analysis
The histogram is a summary graph showing a count of the data 
points falling in various ranges. The effect is a rough approximation 
of the frequency distribution of the data. The groups of data are 
called classes, and in the context of a histogram they are known as 
bins, because one can think of them as containers that accumulate 
data and “fill up” at a rate equal to the frequency of that data 
class. An image histogram is a chart that shows the distribution of 
intensities in an indexed or intensity image. The image histogram 
function imhist creates this plot by making n equally spaced bins, 
each representing a range of data values. It then calculates the 
number of pixels within each range.

A. Syntax for Histogram

1. Imhist (I, n)
Displays a histogram where n specifies the number of bins used 
in the histogram. n also specifies the length of the color bar. If I 
is a binary image, n can only have the value 2.

2. [counts, x] = imhist(...)
Returns the histogram counts in counts and the bin locations in 
x.
The following example displays an image and a histogram based 
on 64 bins.
(i). Read image and display it.
                  I = imread(‘flowers.pgm’);
                        imshow (I);
(ii). Display histogram of image.
         fig., imhist(I, 64);
In this approach we calculate the histogram counts for the specified 
number of bins and we index those count value to represent that 
image. Based on these count values we retrieve the images from 
the database.
The advantage of using histograms for image retrieval is, 
Histogram search characterizes an image by its color distribution, 
or histogram but the drawback of a global histogram representation 
is that information about object location, shape, and texture is 
discarded.

(a). Test Image                           (b). Histogram Bar
Fig. 1: Flow chart of CBIR
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IV. Color Image Analysis

A. RGB Components
An RGB image, sometimes referred to as a true color image, is 
stored in MATLAB as an m-by-n-by-3 data array that defines 
red, green, and blue color components for each individual pixel. 
RGB images do not use a palette [5]. The color of each pixel 
is determined by the combination of the red, green, and blue 
intensities stored in each color plane at the pixel’s location. 
Graphics file formats store RGB images as 24-bit images, where 
the red, green, and blue components are 8 bits each. This yields 
a potential of 16 million colors. The precision with which a real-
life image can be replicated has led to the commonly used term 
true color image.
RGB=reshape(ones(64,1)*reshape(jet(64),1,192),[64,64,3]);
R=RGB(:,:,1);
G=RGB(:,:,2);
B=RGB(:,:,3);
Imshow(R)
The following figure depicts an RGB image of class double.

 Fig. 2: RGB values of image

To further illustrate the concept of the three separate color planes 
used in an RGB image, the code sample below creates a simple 
RGB image containing uninterrupted areas of red, green, and blue, 
and then creates one image for each of its separate color planes 
(red, green, and blue) [3, 4]. It displays each color plane image 
separately, and also displays the original image.
RGB=reshape(ones(64,1)*reshape(jet(64),1,192),[64,64,3])
R=RGB(:,:,1);
G=RGB(:,:,2);
B=RGB(:,:,3);

Fig. 3: Colour Planes

V. Retrieving Similar Images using Euclidean    
Distance
We use average RGB to calculate color similarity. Average RGB 
is to compute the average value in R, G, and B channel of each 
pixel in an image, and use this as a descriptor of an image for 
comparison purpose [6]. The average values of R, G, and B used 
for calculating the Euclidean distance is the same value which 
is used in the retrieval of images using RGB components for 
color images. Euclidean distance is a geometrical concept which 
takes into consideration the co-ordinate values of the pixel points 
between which the distance is to be found [7]. This distance defines 
the position variance of two points in terms of pixel values which 
in case of image processing is the values of R, G, and B.
Here is the equation for distance measure of image Ia and Ib, 
we use the weighted Euclidean distance. The distance between 
two exact images will be 0 and the distance between two most 
dissimilar images (black and white) will be 1 or 255 depending 
on weather the range of RGB is from 0 to 1 or 0 to 255.
Formula used for calculating the Euclidean Distance is as 
follows:

In this method we calculate the distance between the query image 
and candidate set images stored in the database, if the distance 
is within the already fixed threshold then we will retrieve those 
images as the similar images to the query images [8].

VI. Results 
The results of our test showed as below:
When use the target image itself as query, histogram method have 
good performance.

Fig. 4: Query Image  

Fig. 5: Search Result of the Histogram Method. (1st to 5th)

VII. Conclusion
CBIR at present is still very much a research topic. The technology 
is exciting but immature, and few operational image archives have 
yet shown any serious interest in adoption .CBIR technology 
replacing more traditional methods of indexing and searching. Use 
of text and image features might well yield better performance than 
either type of retrieval cue on its own. In particular, CBIR technology 
has so far had little impact on the more general applications of 
image searching, such as journalism or home entertainment.  Only 
in very specialist areas such as crime prevention has CBIR 
technology been adopted to any significant extent. This is no 
coincidence–while the problems of image retrieval in a general 
context have not yet been satisfactorily solved, the well-known 
artificial intelligence principle of exploiting natural constraints has 
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been successfully adopted by system designers working within 
restricted domains where shape, color or texture features play an 
important part in retrieval.

Reference
[1] N. S. Chang, K.S.Fu,“Image query by Pictorial example”, 

IEEE Trans Software Engineering, 1980.
[2] W. Nib lack,“The QBIC project: Querying images by content 

using color, texture and shape”, SPIE Int. Soc. Opt. Eng., 
in Storage and Retrieval for Image and Video Databases, 
(1993) pp. 173-187.

[3] R. C. Gonzalez, R. E. Woods,“Digital Image Processing”, 
Second Edition, Prentice Hall of India, pp. 88-94.

[4] Kenneth R. Cattleman,“Digital Image Processing”, Prentice-
Hall International, Inc. 1996.

[5] Wan Siti Halimatul Munirah Wan Ahmad, Mohammad Faizal 
Ahmad Fauzi,“Comparison of Different Feature Extraction 
Techniques in Content-Based Image Retrieval for CT Brain 
images”, IEEE, 2008.

[6] P. B. Thawari, N. J. Janwe,“CBIR Based On Color And 
Texture”, International Journal of Information Technology 
and Knowledge Management, 2011, Vol. 4, No. 1, pp. 129-
132.

[7] “Content-based Image Retrieval”, John Eakins Margaret 
Graham University of  Northumbria at Newcastle [Technique 
used].

[8] Shengjiu Wang,“A Robust CBIR Approach Using Local 
Color Histograms”, Technical Report TR 01-03, Department 
of computing science, University of Alberta, Canada. October 
2001.

Mirnall Bansal received her B.Tech 
degree in Electronics and Communication 
from Rayat Institute of Engineering 
and Information Technology, Ropar, 
India, in 2010, and M.Tech degree in 
Electronics and Communication from 
Doaba Institute of Engineering and 
Technology from Kharar, India, in 2012. 
Her research interests include digital 
signal processing and wireless.

Gurpreet Kaur received her AMIE degree 
in Electronics and Communication 
from IEI Engineers, Kolkata in 2010, 
and M.Tech degree in Electronics and 
Communication from Doaba Institute 
of Engineering and Technology from 
Kharar, India, in 2012. Her research 
interests include Image Processing and 
VLSI.

Maninder Kaur received her B.Tech 
degree in Electronics and Instrumentation 
from PTU in 2005 and M.Tech degree 
in Communication Systems from 
GNDU, Amritsar, India in 2008. Her 
research interests include digital signal 
processing, optical fiber communication 
and wireless. At present, she is a lecturer 
in ECE Dept. of from Doaba Institute of 
Engg. and Technology from Kharar.


