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Abstract— Content-based image retrieval technique is an 

active research issue that had been famous from 1990s.With 

dramatic rise in usage of image data demands accurate 

results with lower computational time. In this paper CBIR 

extracts the color and texture features separately. By using 

HSV (Hue, Saturation, and Value) color space, first 

quantifying the color space in non-equal intervals, and 

constructing one dimension feature vector. Representing the 

color feature with histogram and similarity measures 

between query images. Texture feature is extracted by using 

wavelet transform technique. Euclidean distance classifier 

has been used for the similarity/distance measures. 
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I. INTRODUCTION 

Attention towards Research and Analysis of Content-based 

image retrieval also had been famous since early 90’s. This 

technology changed from text to low level features and now 

to high level features [1]. Image retrieval systems attempt to 

search image on the basis of automatically derived low level 

features such as color, texture and shape. These features are 

extracted and used as the basis for similarity/differences 

check between images. 

Why we need CBIR? To answer this question 

With the increase in popularity of the network and 

development of multimedia technologies users are not 

satisfied with the traditional information retrieval 

techniques. So nowadays, the Content-based image retrieval 

(CBIR) is becoming a source of precise and rapid retrieval. 

For example, to categorize an image such as in 

figure 1. Perception of each of the person who looks at the 

image will differs.  One person will see the image as tree 

and one person will see the image as lack. In this situation, 

“A picture is worth of thousand words being applied. 

Difficulty is arising to finding actual image from large 

database. Therefore, we solve this problem by using content 

based image retrieval to text based image retrieval. In this 

paper we review widely-used features. The Color feature is 

mainly used in CBIR system. Color feature plays major role 

in human perception [1]. 

There are different Color model are available such 

as HSV, RGB, YCrCb. The most commonly color model is 

RGB. There are various techniques available to extract the 

color features. Such as, color histogram, color correlogram 

and color coherence etc. But most effective method is Color 

Histogram. 

 
Fig. 1: Example of Scenery Image [1] 

II. HISTORY OF IMAGE RETRIEVAL 

An image retrieval system is a computer system for finding, 

browsing and retrieving images from huge databases of 

images. Most traditional and common methods of image 

retrieval utilize some method of adding metadata such as 

texts, keywords, or descriptions to the images so that 

retrieval can be performed over the manual annotation 

words.  A very popular framework of image retrieval then 

was to first annotate the images by text and then use text-

based database management systems (DBMS) to perform 

image retrieval.     

Many advances, such as data modeling, 

multidimensional indexing, and query evaluation,     have 

been made along this research direction.  

However, there exist two major Challenges, 

1) Especially when the image collections size is large 

(hundreds of thousands). So, in manual annotation 

vast amount of laborsource and time required.   

2) The subjectivity of human perception & 

interpretation second major challenges 

To overcome these Challenges, content-based 

image retrieval was proposed. That is, instead of being 

manually annotated by text-based key words or metadata, 

images would be indexed by their own visual content such 

as color, texture, shape and spatial relationship. 

III. CONTENT BASED IMAGE RETRIEVAL 

CBIR system mainly consists of the following three 

modules: feature extraction module, index module and 

retrieval module. Feature extraction module can be used to 

extract image features. Index module and retrieval module 

are used to implement the meaningful retrieval [3]. 

Generally, the widely used feature in the CBIR can be 

divided in to four categories: Color features, Texture 

features, Shape features and spatial features [3]. 
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A. Color Features: 

Color feature is the most commonly used visual content for 

image retrieval. Color feature plays major role in human 

perception. There are different color model are available 

such as HIS, HSV, LAB, LUV, RGB and YCrCb [4]. There 

are many methods that involve color can be used to analyze 

image such as color histogram, color correlogram, color 

moment and others. In this research, we decided to use color 

histogram for extract the color content, since in invariant to 

rotation, scale and translation [1]. 

B. HSV Color Space: 

In HSV (or HSL, or HSL) space is mostly used in computer 

graphics and is more intuitive way to describe color [2]. The 

representation of the color in the RGB space is quite adapted 

for monitors but for human being not as useful definition. 

RGB from the original images will be converted to HSV 

color space in image indexing. This color space is suitable 

since it reflect human perception and identification of color 

space [5]. 

The three color component are hue, saturation 

(lightness) and value (brightness) [2]. Hue defines the color 

measured from 0-360 degree. Means hue is invariant to 

change in illumination and camera direction and hence most 

suited to object retrieval. Saturation defines the 

concentration on color image (by percentage) and value 

defines the luminance of the image (by percentage). 

C. Color Histogram: 

Color is usually represented by color histogram, color 

correlogram, color coherence vector and color moment 

under certain color space [5]. The color histogram serves as 

an effective representation of the color content of an image 

if the color pattern is unique compared with the rest of the 

dataset. The color histogram is easy to compute and 

effective in characterizing both global feature index and 

local distribution of color in image. In addition it is robust to 

translation and rotation about the view axis and change only 

slowly with scale, occlusion and viewing angle. So color 

histograms are widely used for the content based image 

retrieval [2]. Global feature index analyze the whole image 

while the local color index focus more in the parts divided in 

the image. 

A digital image is commonly seen as a 2D mapping 

      from     pixels   [   ]  to value   (where 

         and         correspond to y–axis and x–

axis respectively). Often the values    are discrete intensity 

values in the range [0–255]. In order to design a descriptor 

of an image its histogram is calculated. An image histogram 

can be generated as follows: 

                       ∑ ∑   
 
   

 
   (   )                                 ( )                                                                                              

 Where    (   )    if the   at pixel location [   ] falls 

in   and   (   )    otherwise. Similarity between different 

histogram    and   
  can be calculated using different 

method such as Euclidean distance and histogram 

intersection as similarity measures [4].  

  Every pixel in an image is basically represented as a 

point in the colour model such as RGB. This color point is 

represented by three values that hold the information of 

color. Every image is represented by its histogram. Color 

histogram helps to find the images which contain similar 

color distribution. It is achieved by measuring the 

similarities/differences through computing distance between 

two histograms. 

D. Texture Feature: 

The second element of our proposed approach is the texture 

feature. Texture feature provides an important cue for the 

visual perception and discrimination of image content.  

Texture feature capture the granularity and 

repetitive patterns of image surface and play important role 

in image retrieval [3]. Various texture representations have 

been investigated in pattern recognition and capture vision. 

Basically texture representation method can be classified 

into two categories: Structural and Statistical. 

In structural method, the surface pattern is repeated 

such as floor design that contains the same patterns. 

Statistical texture, the surface pattern is not regularly 

repeated in the same pattern such as different flower object 

in a picture that normally contains similar properties but not 

exactly same [4]. There are many methods available for the 

representation of texture features. Such as, Fourier power 

spectra, Co-occurrence matrices, Tumura feature, Markov 

random field and multiresolution filtering technique such as 

Gabor and wavelet transform. 

E. Wavelet Transform: 

Wavelet transform methods are used in texture analysis. The 

wavelet transform is used for image classification based on 

multi-resolution decomposition of images. Wavelet 

transform decompose a signal with a family of basis 

function     ( ) obtained through dilation and translation 

of a mother wavelet    ( ), i.e.           

                          ( )   
  

 ⁄    (       )                     (2) 

       

Where m and n are dilation and translation 

parameters.  A signal f(x) can be represented as: 

                            ( )  ∑   
   

     ( )                               ( ) 

The signal is composed in to four frequency sub-

bands, LL, LH, HH, and HL where H denote high frequency 

and L denote low frequency [2].  

Two major types of wavelet transforms used for texture 

analysis.  

1) Pyramid-structured wavelet transforms (PWT) 

2) Tree-structured wavelet transforms (TWT) 

The PWT recursively decomposes the LL band. 

However, for some textures the most important information 

often appears in the middle frequency   channels.   To 

overcome this drawback, the TWT decomposes other bands 

such as LH, HL or HH when needed. 

F. Similarity Measures: 

Content-based image retrieval calculates visual similarities 

between a query image and database images. The retrieval 

results not only depend on single image but list of the 

images ranked by their similarities with query image.  

There are three techniques for similarity/difference 

measures.  

1) Euclidean Distance: 

 We denote D (I,J) as the distance measures between query  

image I and database image J. 
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                    (   )  √∑ (  ( )    ( ))
  

      (4) 

 

2) Manhattan (City Block) Distance: 

 

                      (   )  (∑ |  ( )    ( )|
 
   )                    (5) 

3) Minkowsik Distance: 

                  (   )  (∑ |  ( )    ( )|
 

 )
 
 ⁄    (6) 

 Where p is a positive integer. Clearly, the 

Minkowsik distances for     and     are the same as 

City block and Euclidean distance respectively.   

Here we use Euclidean distance technique, system 

compares similarity/diffrence between query image and 

database images with the help of indexing. 

IV. PROPOSED METHODOLOGY 

The process involves several steps starting with the 

extraction of color feature and texture feature separately and 

will be followed as below. The features related procedures 

in CBIR are show in figure 2. 

A. Color Feature Extraction Methodology: 

1) First, images are categorized into two dataset 

Query image,  and database. 

2) Second, images are converted from RGB to HSV 

space. 

3) Third, HSV  has been chosen for this research since 

it is suitable with human visual perception and it is 

easier to represented. 

4) Fourth, converted images are calculated and 

translated to its histogram by using color histogram 

method. 

5) Fifth, by using Euclidean distance queried image is   

compared with the images in the data based on its 

highest  similarity.    

With the help of indexing. The indexing scheme 

provides an efficient way to search for the image database. 

Finally, user can also classify how many images results 

they want to be listed in the system. 

B. Texture Feature Extraction Methodology: 

1) First images are categorized into two dataset Query 

image, and database. 

2) Second, discrete wavelet transform used for the 

decomposition of images and find the four values: 

average, horizontal, vertical and detail 

3) Third, calculate the energy level for every images. 

4) Forth, using Euclidean distance queried image is 

compared with the images in the data based on its 

highest similarity with the help of indexing 

 
Fig. 2: Algorithm Scheme 

V. EXPERIMENT RESULTS 

We provide the query image such as an example image or 

sketched image along with the retrieval system. Then 

Content-based image retrieval extract the visual content 

discriptor like color and texture by using diffrents methods. 

Figure 3,4 show color feature extraction results and figure 5 

show texture feature extraction results. 

A. Color Feature Extraction Results: 

 
Fig. 3: CBIR Results for Color (Crocodile) 

 
Fig. 4: CBIR Results For Color (Red Rose) 
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B. Texture Feature Extraction Results: 

 
Fig. 5: CBIR Results for Texture 

VI. CONCLUSION 

In this paper we extract color feature and texture feature 

separately for image retrieval respectively based on HSV 

color space and wavelet transform. HSV color space 

represents color feature by color histogram. From a set of 

tests, it has been concluded that by using CBIR only with 

color feature cannot produce better and accurate results 

outcome. Like if we have taken red rose but with red rose, 

images which are identical in colour also retrieved because 

it detects color only not texture. Same obstacles happen in 

using texture feature solely. 

VII. FUTURE WORK 

Methods combine with texture and color features should be 

made so that we can try to improve the precision and recall 

of the results. 
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