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ABSTRACT Large number of images are created everyday due to the advances in data storage and image acquisition 
technologies. In order to deal with these data, it is necessary to develop suitable information systems to effi-

ciently manage these collections. Image  searching and retrieval of desired images is one of the most important services that support 
the system with image collections like educational image resources, medical images, finger prints, satellite images, photo collections, 
museum pictures etc. Content Based Image Retrieval system searches the most similar images of a query image that involves in com-
paring the feature vectors of all the images in the data base with that of the query image
The color histogram is one of the most important techniques used in Content Based Image Retrieval(CBIR). It’s efficient to compute 
and effective in searching results. Most commercial CBIR systems use color histograms as one of the features. The weakness of the 
colour histogram based method for measuring image content is that the space information will be missing in a typical colour histo-
gram. It means, the colour histogram will not say where that color was originally present in that image. If the colour feature is blue, 
we may not be able to identify whether it is sky or sea. In this work, we address CBIR using three region (top, middle and bottom)  
colour histogram of the image. The combination of these three histograms will indirectly include the space information within it. We 
have used the Semantic Sensitive Integrated Matching for Picture Libraries database to evaluate the performance of the system. The 
average precision is used as a metric to measure the performance and compared the performance of our method with four other CBIR 
methods using Integrated Region Matching(IRM), Fuzzy Integrated Region Matching (F-IRM), Colour Salient Points (CSP) and Ripplet 
Transform and Fuzzy Relevance Feedback Mechanism (F-RFM) which used the same data set and evaluation method. According to 
the arrived results, the performance of the proposed three region colour histogram based CBIR system was significantly better than 
other compared methods.

An Enhanced Content Based Image 
Retrieval Using Three Region Colour 

Histogram of The Image 

Introduction
The vast growth of Internet and digital contents of Internet cre-
ates much interest on automated image indexing and retrieval 
techniques. Content Based Image Retrieval systems retrieve 
images from the image data base according to the user defined 
query image. It is an automatic retrieval process instead of tra-
ditional keyword approach. Histogram based techniques are 
widely used in the design of a CBIR systems. In a typical colour 
histogram, the space information will be missing. It means, the 
colour histogram will not say where that color was originally 
present in that image; It will not fully explain the nature of col-
our distribution in the image at various places which actually 
makes that image.  In this paper we have used a combination 
of histograms for different regions (top, middle and bottom )of 
the image, which will indirectly include the space information 
within it. 

The rest of this article is organized as follows. Section II describes 
the existing CBIR systems using Integrated Region Matching 
(IRM), Fuzzy Integrated Region Matching (F-IRM),Colour Sali-
ent points (CSP) and Ripplet Transform and  Fuzzy Relevance 
Feedback mechanism (RT& F-RFM). Section III introduces the 
block diagram of CBIR using three region colour histogram. Sec-
tion IV presents the algorithm of CBIR using three region colour 
histogram. Section V discusses the result of average precision of 
the system and compared with the other system.

Compared CBIR Systems
A)CBIR using Integrated Region Matching (IRM)
The targeted image retrieval systems are represented by a set 
of regions corresponding to objects. The objects are character-
ized by features such as reflecting color, texture, shape and loca-
tion properties.[1] Each region in the query image is compared 
with all the regions of the images in the database. After regions 
are matched, the similarity measure is computed as a weighted 
sum of the similarity between the region pairs, with weights de-
termined by the matching scheme and the matched images are 
retrieved.

B)CBIR using Fuzzy Integrated Region Matching (FIRM)
This work proposes a fuzzy logic approach, Unified Feature 
Matching for region based image retrieval. Image is represented 

by a set of segmented regions. Each region is characterized by a 
fuzzy set feature reflecting color ,texture and shape properties. 
[2] The resemblance of two images is then defined as the overall 
similarity between two families of fuzzy features and quantified 
by a similarity measure, UFM measure which integrates proper-
ties of all the regions in the images. 

C) CBIR using Color Boosted Salient Points and Shape fea-
tures (CSP)
Salient points are locations in an image where there is a signifi-
cant variation with respect to a chosen image feature. The set of 
salient points in an image capture important local characteris-
tics of that image. These salient points form the basis of a good 
image representation for CBIR. Salient features are determined 
from the local differential structure of images. [12][14].They 
focus on shape. Color distinctiveness is also taken into account 
in addition to shape distinctiveness. The color and texture in-
formation around these points of interest serve as the local de-
scriptors of the image.[15] In addition shape information is cap-
tured in terms of edge images computed using Gradient Vector 
Flow Fields. Invariant moments are then used to record shape 
features. [3][11][13].  

D)CBIR using Ripplet Transform and Fuzzy Relevance Feed-
back Mechanism 
Multi scale Geometric Analysis Tool called Ripplet Transform 
Type I is used in this CBIR to represent the images in the da-
tabase in different scales and directions . The images in the 
database are transformed into YCbCr colour space. RT decom-
position over the intensity plane (Y) characterizes the texture 
information. RT decomposition over chromaticity planes (Cb & 
Cr) characterize colour. Retrieval result is obtained by measur-
ing the Euclidean distance between the RT based features of 
the query image and the images stored in the database. Feature 
re-weighting technique utilizes both the relevant and irrelevant 
result’s information to obtain effective result.[9] If the user is 
satisfied with the retrieved results without using Relevance 
Feedback Mechanism then the retrieval process is ended in the 
first pass.  If , however, the user is not satisfied, he/she can se-
lect top query based relevant based images as positive feedback 
and the remaining as negative examples for updating the weight 
parameters and revising the features. Using these feedbacks, 
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Fuzzy feature Evaluation Index (FEI) and weights of features 
are computed. Thus, Fuzzy Relevance Feedback Mechanism 
(F-RFM) is used to improve the performance of CBIR systems 
through continuous learning and interaction with the end users. 
But in all these cases time complexity per iteration are high and 
the accuracy of the relevant images are low.[4][8]. 

The Design of Proposed CBIR System USING THREE REGION 
COLOUR HISTOGRAM

Fig.1. Indexing Phase

Fig.1. above shows the Indexing Phase of the CBIR system. All 
the images are read. Image signatures using colour information 
of three regions are created and indexed. The indexed image sig-
natures are stored along with the images of the image data base.   

Fig.2. CBIR system using three region Colour Histogram
 
The block diagram of Three Region Colour histogram based 
CBIR system is shown in Fig.2.                              

THE ALGORITHM OF CBIR USING THREE REGION COLOUR 
HISTOGRAM
Let I be the  input query images of size mxn

Apply median filter on the input image

Convert the high colour input image in to a 256 color image

Separate the top, middle and bottom regions R1, R2, R3, of the 
image

Find the histogram of the regions R1, R2, and R3   as ),,( 321 rrrhi

Use that combined 3 region color histograms as the signature  S  
of input image ),,( 321 rrrhS i= .

Let M be the image signatures of all the images in the dataset.

Find Euclidean Distance  between the input image signature  
and the signature of the all the images of the database

The distance D=M-S

Sort the distance matrix D in ascending order 

Find the index of Top N ranked minimum distances of D

Display the Top N ranked Images from the image database using 
the index

A colour histogram is a type of bar graph, where each bar rep-
resents a particular colour of the colour space being used. The 
bars in a colour histogram are referred to as bins and they rep-
resent the x-axis. The number of bins depends on the number 
of colours there are in an image. The y-axis denotes the number 
of pixels there are in each bin. In other words how many pixels 
in an image are of a particular colour. The color histogram is 
one of the most important techniques in content-based image 
retrieval. It’s efficient to compute and effective in searching re-
sults. Most commercial CBIR systems use color histograms as 
one of the features.

For an m*n image I, the colors in that image are quantized to C1, 
C2, ……, Ck. The color histogram H(I)={h1, h2, ……, hk}, where hi 
represents the number of pixels in color Ci. The color histogram 
also represents the possibility of any pixel, in image I, that in 
color Ci. 

nm
hCP i

i *
)( = 					   

						      (1)

where,

Ci   is the ith color index

hi   is the number of pixels with that color index.

m x n    is the total number of pixels in the image.

i   =  0,1,2,….,L-1. (where L    =  256).

Since colour is one of the most prominent perceptual features, 
in many cases the effect of using histogram in searching and re-
trieving image is good. 

The weakness of the colour histogram based method for meas-
uring image content is that the space information will be miss-
ing in a typical colour histogram. It means, the colour histogram 
will not say where that color was originally present in that im-
age. 

For example, in a typical natural image the sky and water may 
present different shades of blue at different location. Here the 
location of that color information will play major role to under-
stand the image. 

If we prepare different histograms for different regions of the 
image, then the combination of those histograms will indirectly 
include the space information within it. 
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Let the image is decomposed in to three regions R1, R2, R3.

I1={ R1, R2, R3 }				               (2)

If we see the three histograms of the different regions of the 
same image, we can find significant difference among them. So, 
now the image signature created from these three sets of histo-
grams will contain some space information within it

   Let h1 and h2  represent two combined color histogram of three 
regions R1, R2, R3, of two images I1 and I2. 

Now, we can represent the combined histograms of the image 
I1 as  

),,( 32111 rrrhh = 		  (3)	

The combined histograms of the image I2 as

),,( 32122 rrrhh =

The Euclidean distance between the color histograms h1 and h2 
can be computed as:

( )∑∑∑ −=
321

2
3212321122

2 ),,(),,(),(
RRR

rrrhrrrhhhd          	
		                                              

                                                                                              (4)

If the Euclidean distance between the query image and the im-
age in the database in the database is minimum, the images are 
said to be the most similar. Images are sorted in the ascending 
order of the euclidean distance.Top N ranked matched images 

are then retreived. 

	                                                   

Fig.3.  Creating Image Signature from 3 Regions of the Im-
age
 
Results and Analysis
Repeated experiments were conducted on 1000 images of SIM-
PLIcity database which contains 10 different categories (Afri-
can, Ocean, Building, Bus, Dinosaurs, Elephant, Flower, Horse , 
Mountain, Food) of images to prove the efficiency of the pro-
posed method. The retrieval results obtained using the perfor-
mance of the proposed three region colour histogram based 
CBIR system was compared with some of the existing retrieval 
systems [1,2,3,4] The prototype of the CBIR system was devel-
oped using Matlab 7.

Precision was computed using the entire image collection in the 
SIMPLIcity data set. The each and every images of the dataset 
was used as query image and the entire dataset is searched for 
matching images and average precision was calculated for each 
query.  To account for the ranks of matched images, the average 
of precisions within  k retrieved images, k=1,2,…, 100 , is com-
puted, that is,

∑
=

=
100

1100
1

k

k

k
nρ                                                                                                                                              (5)

nk is the number of matches in the first k retrieved images.

This average precision is referred to as the ̀ `weighted precision’’ 
because it is equivalent to a weighted percentage of matched 
images with a larger weight assigned to an image retrieved at 
a higher rank. 

The total number of semantically related images for each query 
is fixed to be 100. So, we did not considered to display measured 
recall within the first 100 retrieved images. Because, in this 
evaluation, recall will be proportional to the precision, since, we 
are considering 100 top ranked query results and there are 100 
images in each category.

The mean of the average precisions of 100  queries on each cat-
egory is tabulated and given below : 

In the following table, the first four columns are the results from 
4 reference works. And the last column is the results from this 
work.

Table 1 . The Average Precision of Different Methods 

Category IRM [1] FIRM 
[2] CSP [3] F-RFM 

[4] 3RCS*

Africa 0.48 0.47 0.48 0.49 0.66

Beach 0.32 0.35 0.34 0.40 0.37

Buildings 0.35 0.35 0.33 0.39 0.48
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Buses 0.36 0.60 0.52 0.58 0.67

Dinosaurs 0.95 0.95 0.95 0.96 0.98

Elephants 0.38 0.25 0.40 0.50 0.43

Flowers 0.42 0.65 0.60 0.75 0.68

Horses 0.72 0.65 0.70 0.80 0.90

Mountains 0.35 0.30 0.36 0.40 0.44

Food 0.38 0.48 0.46 0.51 0.64

Average 0.471 0.505 0.514 0.578 0.625
 

3RCS  -  The Proposed 3 Region Colour Signature Based 
Method
 
If we see the above table, the performance of the proposed al-
gorithm was overall good and was little bit lower than F-RFM 
in the case of Beach, Elephants and Flowers category of images.

Fig.4. The Average Precision
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The above bar chart shows the average performance of the five 
algorithms in terms of average precision.  The performance of 
the proposed algorithm was significantly better than all other 
compared algorithms.

Conclusions
The proposed CBIR system has been successfully implemented 
using MatLab and the performance  of the system in terms of 
precision was  validated with images from SIMPLIcity. The ar-
rived results were compared with previous methods IRM, FIRM, 
CSP and F-RFM  and the performance of the proposed three re-
gion colour histogram based CBIR system was significantly bet-
ter than all other compared methods.

In this work, we used three regions from all the images for 
preparing the colour based image signature by assuming that 
the top, middle and the bottom portion of image will contain 
space information which will distinguish the image category in 
a better manner. Future works may address more efficient and 
significant ways to separate the image using the colour informa-
tion which may model the space information of the image in a 
better manner. In this swork, the three region colour histogram 
was used as the color signature of the image and the three histo-
grams will increase the storage cost considerably. Future works 
may address the ways to reduce this size of the color signature 
by using suitable feature reduction techniques.
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