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Abstract- Image processing is a field to process the images 
according to horizontal and vertical axis to form some useful 
results. It deals with edge detection, image compression, noise 
removal, image segmentation, image identification, image 
retrieval and image variation etc. Customarily, there are two 
techniques i.e. text based image retrieval and content based 
image retrieval that are used for retrieving the image 
according to features and providing color to all pixel pairs. 
The system retrieval that is based on TBIR assists to recover 
an image from the database using annotations. CBIR extorts 
images to form a hefty degree database using the visual 
contents of an original image that is called low level features or 
features of an image. These visual features are extracted using 
feature extraction and then match with the input image. 
Histogram, color moment, color correlogram, Gabor filter and 
wavelet transform are various CBIR techniques that can be 
used autonomously or pooled to acquire enhanced 
consequences. This paper states about a novel technique for 
fetching the images from the image database using two low 
level features namely color based feature and texture based 
features. Two techniques- one is color correlogram (for color 
indexing) and another is wavelet transform (for texture 
processing) has also been introduced. 
Keywords:Context based image retrieval (CBIR), Feature 
extraction; Text based image retrieval (TBIR) 

I. INTRODUCTION

Advancement in technology is also amplified the digital 
image, videos and other media files. As the upshot of digital 
media, the dimension of these files is also increased. This 
scattering out in the digital image required able-bodied de- 
fined methods for conduct them i.e. penetrating, 
scrutinizing, and sorting right through outsized image 
database [1].Entire the media files images are most 
prominentaspect.Information retrieval is the field of 
acquaintance that compact with the 
demonstration,storage,andadmittanceofinformationalobjects
.Additionaldistinctively, while the repossessed information 
is a variety of images, this fieldof acquaintance is known as 
Image Retrieval. These techniques are based on text 
explanation of an images[2,3]. However this entirely text-
based approach pretense two noteworthy boundaries in the 
reclamation of images. The first limitation was connected 
with the dimensions of the database. Manual annotation was 
such a burdensome and posh task that it could not be 

functional to outsized image databases. The second 
limitation which exaggerated the concert of the system was 
that the explanation of the images was establish to be an 
extremely slanted task that could engender different text 
labels to the similar image. Image indexing techniques 
solves some Problems associated with contents like color, 
texture and shape[4]. 

II. RELATED WORK

Sirisha et al.,[5]developed an application for medical field . 
In this system color correlogram, color mean and wavelet 
decomposition is used for retrieving the images from the 
database. Support Vector Machine (SVM) classifier is used 
for the testing final feature of input image with the stored 
images[6]. Haridas et al.,[7]proposed an approach for CBIR 
using RGB color histogram, tamura texture and gabor 
features. Testing and implementation methods are based on 
these three features i.e. precision value, recall value and 
accuracy rate[8]. CBIR Systems are implemented with the 
help of java[9].  Deole et al.,[10] developed a new retrieval 
technique that is based on contents and uses some color 
features of an image with k-nearest algorithm for 
classification of an image[11,12]. k-nearest neighbor 
calculations calculates the difference between the training 
vector and the test vector[13]. Jain [14]presented two 
contents of an image color and texture for retrieving the 
image from the database. Histograms are used to give 
different color and Gabor filter are used to give texture to 
the image. Gabor filter is a tool for texture feature 
extraction[15]. Bala et al.,[16] introduced a new technique 
for multiple features. To improve the system performance 
this technique uses the feature of fuzzy logic. Fuzzy logic is 
used to solve the semantic gap. Fuzzy logic computes the 
attributes and features of the image using the rules. Multiple 
features of an image are used in this proposed technique 
because Image contents are not exemplified accurately with 
one feature, but better results are formed with all features 
combinations[17]. 

A. Textbased image retrieval

This technique accepts some keywords, phrases or 
comments as input query from the user. These annotations 
and keywords are hand out along with the images separately 
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when they stored in database[18].Input query keywords are 
matched with the keywords that are hand out with images in 
the database and matching images are processed as output 
results. No features are extracted from the im- ages. All 
processing is based on the annotations. For image indexing 
metadata is used. Theory that works behind the text-based 
image retrieval system is used to generate a relation 
between the keywords or comments or input text with the 
title of an image[19]. 
 
B. Context based image retrieval 
 
It is a system that does not require such keywords or 
annotations. CBIR system was introduced in 90’s to reduce 
all the limitations of the text based retrieval system of an 
images[20,21].  CBIR is provoked from the speedy 
escalation of the digital media that is also increasing the size 
of the database. This system requires rapidly and fine 
retrieval of images from such huge storage (database) 
throughout any condition[6]. 

 
III.COLOR CORRELOGRAM 

 
As we know image is a combination of pixels. Division of 
pixels is done with the help of color correlogram[22]. To 
provide different colors to all pairs, spatial correlation is 
used. When color distribution histogram is compared with 
the correlogram then it gives measurable values of close 
modules that gives better outcomes from retrieval point of 
view, but this is more expensive due to high mathematically 
coordinates[13]. 
 
A color correlogram is a table in the form of rows and 
columns indexed by color pairs, where the probability of 
finding a pixel of color m at a distance n from a pixel of 
color l in the image is specified by the nth entry for (l, 
m)[17]. Color correlogram can be defined as: 
𝛾𝛾(𝑑𝑑)(𝑙𝑙 ,𝑚𝑚)(𝐼𝐼) = 𝑃𝑃𝑃𝑃𝑝𝑝1𝜖𝜖𝐼𝐼( 𝑙𝑙)[𝑝𝑝2𝜖𝜖𝐼𝐼𝑐𝑐(𝑚𝑚)|𝑝𝑝1 − 𝑝𝑝2| = 𝑛𝑛] (1)    
where,𝛾𝛾(𝑑𝑑)(𝑙𝑙 ,𝑚𝑚)(𝐼𝐼) is color correlogram, (l,m) are color 
pairs, p1 and p2 are pixels, nis distance between pixels. The 
distance between pixels p1 and p2 is represented by | p1 − 
p2 | and (l, m)𝜖𝜖 1, 2, . . .N, n 𝜖𝜖{1, 2, . . . , d}. 
 
If we add the all possible combinations of colors then size 
of correlogram will be very increases at a great extent. To 
decrease the size and simplification of the equations of 
features we always used color autocorrelogram[23].Color 
auto-correlogram is used to find the spatial correspondence 
between similar type of colors and reduces the dimension to 
O (Nd)[17]. 
 
A.Transform ‘T’ wavelet pyramid 
 
T-Wavelets of particular image is considered it gives T-
Wavelet Pyramid at different levels. First Wavelet is applied 
on x axis (horizontal) and y axis(vertical) images  and 
diagonals[17]. After the first level Haar Wavelet is applied 
on first phase. The T-Wavelet pyramid of an image is 
shown in Figure1. In an image, there are three sections 

where the T-Wavelet pyramid is applied. The levels of T-
Wavelet are level-1, T-Wavelet level-2 and T-Wavelets 
level-3. 
 

 
 

Fig. 1Three Levels of T-Wavelet Pyramid [4] 
 
B. Steps used in energy level algorithm 
 
The various steps used for decomposing the image are as 
follows: 
1. Decompose an Image in to three levels. 
2. Calculate energy at each level using the below equation 

[6]. 
𝐸𝐸 =  1

𝑋𝑋𝑋𝑋
∑ ∑ |𝐼𝐼(𝑖𝑖, 𝑗𝑗)|𝑦𝑦

𝑗𝑗=1
𝑥𝑥
𝑖𝑖=1       (2)    

3. Here X-axis and Y-axis represented by X and Y 
dimensions of the image. The intensity of the pixel 
located at ith row and jth column of the image map is 
denoted by I. 

4. Repeat the first step for sub-bands until the index will 
be equal to 3. 

5. Use this algorithm for sub-bands and calculate energy 
at all levels and images are divided into sub band 
levels. At each level values are stored with the help of 
Euclidean Distance [19]. 

 
C. Euclidean distance algorithm steps 
1. Fragment the image ‘i’ into subparts. 
2. Get the energies of the all levels using energy equation 
3. Calculate the k-energies for all levels of the concerned 

image i in the database. 
4. By applying distance formula, calculate Euclidean 

distance between the two segments of varying energies 
𝐷𝐷𝑖𝑖 = ∑ �𝑥𝑥𝑘𝑘 − 𝑦𝑦𝑖𝑖 ,𝑘𝑘�

2𝑘𝑘
𝑘𝑘=1 (3) 

5. Increment i all the times. Repeat from step 3. 
 
Every time when distance is calculated between two energy 
levels values are stored at each extent[24].After finding 
distance between all energy levels an array of Euclidean 
distances is sorted. Euclidean distance is calculated between 
two pints. An image is combination of pixels. There are too 
many pixels in an image, two points i.e. starting point and 
ending point have been selected in this work. Afterwards, 
the difference between two pixels were found. Euclidean 
distance has been calculated as √(x2-x1)2+ (y2-y1)

2 as shown 
in Fig. 3 
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Fig. 2Image Database 
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Fig. 3  Euclidean distance 

 
IV.RESULTS 

 
The image database that we are using in our paper contains 
373 8-bit uncompressed bit maps JPGs that have been 
randomly selected from the World Wide Web. Figure 2 
depicts a sample of images in the database. There is large 
collection of images in database then we randomly select 
the images from data base and apply T wavelet. After first 
step T wavelet shows similar images that are related to first 
image which is given as input. You can select any type of 
images like jpeg, PNG etc. Figure 3 shows how to calculate 
difference between two points using Euclidean distance 
formula. 
 
After obtaining all the necessary terms for a number of 
images in our database, the results were implemented in the 
final equation. The three images were selected from the 
database as shown in Figure 4.  

 

 
 

Fig. 4 Tested image 
 
Then, T-Wavelet algorithm was applied on first image of 
elephant. It gives T wavelet of an image at different levels 
similar images are fetched from database automatically. 
Energy was calculated using equation at different level of 
this image. Now, the color distance between the original 
images that are stored in database and tested images that are 
shown in results were calculated. After this, Euclidean 
distance was calculated from the varying segments of 
energies. Figure 5 shows the results of elephant image after 
applying wavelet at different levels. 
 

 
Fig. 5Elephant query image 

 
TABLE I COLOR AND EUCLIDEAN DISTANCE BETWEEN QUERY IMAGE AND 

RESULTS 
File name Color distance Euclidean distance 

Images(62).jpg 0 0 

Images(46).jpg 2.1401 1.1449 

Images(60).jpg 3.3804 2.4609 

Images(45).jpg 4.3435 2.6926 

Images(44).jpg 5.08 2.767 

Images(67).jpg 5.765 3 

Images(64).jpg 5.879 3 

Images(61).jpg 5.994 3.23 

Images(65).jpg 6.61 3 

Images(66).jpg 6.9638 3.786 

Images(69).jpg 7.0813 3.84 

Images(63).jpg 7.106 3.975 

Images(68).jpg 7.221 4.012 

Images(70).jpg 7.7456 4.458 

Images(72).jpg 7.845 4.6802 

Images(71).jpg 8.1451 4.8254 
 

One by one three images like elephant image, Bus image 
and Horse image that are selected from database, these 
shows similar images according to their input after applying 
T wavelet. Table 1 shows the color distance Euclidean 
distance values of different images on which we applied T 
wavelet. Color distance is calculated using quadratic 
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equations. Different values of color distances are formed 
from different images. After finding color distance, 
Euclidean distance is formed by finding difference between 

query image and retrieved image. After this, a similar 
formula is applied on Bus image and Horse image as shown 
in Figure 6. 

 
 

 
 

Fig. 6Search results (a) image 200.jpg (b) image 298.jpg 
 

V.CONCLUSION 
 
The application uses color correlogram and pyramid 
structured (T) wavelet transform for indexing the images 
and retrieve them from image database. Color distance is 
calculated using quadratic equationand 
 
texture is calculated using Euclidean difference between the 
query and retrieved image. In future, more emphasis should 
be on improving the design of content based features of an 
image. In our paper we have only done color analysis, 
texture analysis and analysis of information about object 
location where the shape is discarded. Thus, this paper 
shows the retrieval of an image by using the above 
mentioned methods. Some of images are not be similar even 
though they share similar color distribution and texture in 
some results. In future a system that contains information 
about image location and its shape can be developed for 
improved retrieval. 
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