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ABSTRACT 

Digital signal processing can deal with changing the nature of 

an image. In a content based image retrieval system image 

can be retrieve based on the content of the database. Image 

can retrieve based on some features i.e. color, shape and 

texture feature. To extract color feature from image, 

Histogram can be calculated. To extract shape feature from 

the image, Edge can be calculated. To extract texture feature 

from the image, Gray Level Co-occurrence Matrix can be 

used. CBIR can be used in face recognition and finding, 

photograph archive, web image searching etc. In this paper 

the different feature extraction techniques of image retrieval 

systems are given. Also explain similarity measurement 

parameter and performance measurement parameter. 
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1. INTRODUCTION 
An image retrieval system is a computer system for browsing, 

searching and retrieving images from the large database of 

digital images. Image retrieval system is of two different types 

i.e. Text based image retrieves and Content based image 

retrieves. In text based image retrieve, images are manually 

annotated by text descriptors. Specific Image searching using 

Text Based Image Retrieval can not possible. Finger print 

scanning cannot be possible using a keyword search. So 

overcome this drawback content based image retrieval system 

can be used. Content is something that is expressed through 

some medium, such as speech, writing, voice or any of various 

arts. Content based image retrieval system is of two types of 

images i.e. Query image and Database image. For a query 

image compute feature extraction vector and for a given 

database also compute feature extraction vector. Measure the 

similarity between query image with database image. If 

distance between query image and database are minimum then 
database image is consider as query image. It is not exactly 

same but only some features are same [1]. Important 

application in CBIR is Medical Diagnosis, Photograph 

Archive, Military, Web image search etc [2]. 

2. FEATURE EXTRACTION 
The basic idea of CBIR is that a set of features used, that 

allow to find images that are similar to query image. Here, 

three types of features can be extracted. 

 

2.1 Color  
In content based image retrieval, Color describes one of the 

important visual features. Color is represented by histogram. 

Color histogram is used for compute distance measure based 

on color similarity of each image. Color histogram is invariant 

to translation, rotation and scaling of an object. Two images 

with same histograms may have different contents [9]. Color 

features for images have many advantages: 

Efficiency: - It has a high percentage of relevance between the 

query image and database images. 

Strength: - The color histogram is invariant to rotation of the 

image on the view axis. 

Simplicity: - Construction of the color histogram is a very 

simple process.  

Low Storage Requirements: - Color histogram size is smaller 

than the image itself, because of the color quantization. 

 

2.2 Shape  
Shape did not refer to the shape of a whole image but it can 

refer only shape of a particular region. There are many 

techniques of shape description and recognition. These 

techniques can be broadly categorized into two types, region 

based and boundary based. Region-based methods use only 

the entire shape region by describing the considered region 

using its internal characteristics; i.e., the pixels contained in 

that region. Boundary based methods use only the contour or 

the border of the shape of object and ignore its interior. Shape 

features are basically used global features such as aspect ratio, 

moment invariants and circularity and local features such as 

sets of consecutive boundary [6]. Its main properties are 

translation, rotation, scale invariance, statistically independent 

and reliability.  

 

2.3 Texture  
An image texture is a set of matrix calculated in image 

processing design to quantify perceive texture of an image. It 

gives information of the spatial arrangement of color or 

selected region of an image. Main advantage of texture feature 

is that innate property of all surfaces that describes visual 

patterns, each having properties of homogeneity. It contains 

important information related to the structural arrangement of 

the surface, such as; clouds, leaves, bricks, fabric. 

3. FEATURE EXTRACTION 

TECHNIQUES 
All of the feature extraction i.e. color, shape and texture 

techniques are explain below: 

3.1 Color Feature Extraction 
For color feature extraction feature can be extract based on 

color. For a color feature extraction, purposed techniques are 

Color co-occurrence matrix and Histogram. 

3.1.1 Color Co-occurrence Matrix (CCM) 
For Color Co-Occurrence Matrix RGB color model and HSV 

color model basically used. They can explain below: 
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3.1.1.1 RGB Color Model  

RGB color model has primary colors like red, green, blue. It 

can use Cartesian coordinate system. The colors in this model 

are called additive primaries, because desired colors can be 

produced by adding them together [4]. 

 

3.1.1.2 HSV Color Model 

HSV color model stands for Hue Saturation Value color 

model. This model can describe colors in terms of their shades 

and brightness. This model offers a more intuitive 

representation of relationship between colors [4]. 

 

3.1.1.3 Hue  

Hue represents the dominant wavelength in light. Hue is the 

term for the spectrum colors. Hue is expressed from 0º to 

360º. It can represent hues of red starts with 0º, yellow starts 

with 60º, green starts with 120º, cyan starts with 180º, blue 

starts with 240º and magenta starts with 300º [4]. 

 

 

Fig 1: Color of Hue [4] 

3.1.1.4 Saturation 

Saturation represents the dominance of hue in color. It can 

also be thought as the intensity of the color [4]. 

 

3.1.1.5 Value  

It can describe the brightness or intensity of the color. In other 

words value is defined as a relative lightness or darkness of 

color [4]. 

 

3.1.1.6 Converting RGB to HSV Color Model 

Formulas are given below: 
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Where, R, G and B are Red, Green and Blue Respectively. H, 

S and V are Hue, Saturation and Value. 

 

Fig 2: RGB to HSV Conversion [4] 

3.1.2 Histogram 
Histogram can be used for color feature extraction. Color 

histogram can be representing as a distribution of colors in 

image. Histogram can convert image in one domain to another 

i.e. RGB color space to other space. In General convert RGB 

color space to HSV space. They can calculate by below steps 

[2]: 

Step 1: Convert RGB space to HSV space. 

Step 2: Quantified the image [2]. 

……… (4) 

…...……… (5) 

……..…… (6) 

Step 3: Each feature value can be count. 

3.2 Shape Feature Extraction 
For a shape feature extraction edges method can be used.  The 

edges give an idea about the shapes of objects present in the 

image so they are useful for segmentation, registration, and 

identification of objects in a scene. An ideal edge is a 

discontinuity. For an edge extraction various gradient 

operators are used i.e. Sobel, Prewitt, Roberts [10].  

The Sobel operator is based on convolving image with a 

small, separable, and integer valued filter in horizontal and 

vertical. Its mask can be given below [10]: 
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Prewitt edge detector is an appropriate way to estimate the 

magnitude and orientation of an edge. Its mask can be defined 

as given below [10]: 
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Robert is used to detect edges applying a horizontal and 

vertical filter in sequence. Its mask can be defined as below 

[10]: 
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Using Edge obtaining features are Area, Eccentricity, Euler 

number and Filled area. 

 

3.2.1 Area 
It is scalar quantity. It is define as actual number of pixels in 

region [4]. 

 

3.2.2 Eccentricity 
It is scalar quantity. It is a ratio of the distance between foci of 

the ellipse and its axis length. Its value is between 0 and 1. It 

can support only for 2-D input label matrices property [4]. 

 

3.2.3 Euler Number 
It is scalar quantity. It is equal to the subtraction of the 

number of objects in the region with the number of holes in 

those objects. It support only for 2-D input label matrices 

property [4].  

3.2.4 Filled Area 
It is scalar quantity. It is define as the number of pixels in 

Filled Image [4]. 

3.3 Texture Feature Extraction 
For texture feature extraction feature can be extract based on 

texture. Some popular techniques for texture feature 

extraction i.e. wavelet transform, co-occurrence matrix, Gabor 

filters and Gray Level Co-occurrence matrix (GLCM). Here 

we used the Gray Level Co-occurrence matrix. GLCM 

algorithm is discussed in below: 

In 1973, Haralick proposed Gray Level Co-occurrence Matrix 

(GLCM) method, which is based on the conditional 

probability density function. GLCM (Gray Level Co-

occurrence Matrix) means how many times the pixel intensity 

value of i in horizontal relation with value of j [1]. 

The GLCM can characterize the texture of an image by 

calculating how often pairs of pixel with specific values and 

in a specified spatial relationship occur in an image [1].  

    
Fig 3: Conversion of image to GLCM [1] 

Using GLCM obtaining features are contrast, correlation, 

homogeneity and energy [1].  

3.3.1 Contrast 
Contrast is defined as measure the intensity contrast between 

pixel and neighbor of the whole image. Contrast is 0 for 

constant image [5]. 
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Where, p(i , j) =  Probability Density 

3.3.2 Correlation 

Correlation means how correlated a pixel to its neighbor of 

the whole image. Correlation is 1 or -1 for positively or 

negatively correlated image [5]. 
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Where, i , j , ji  ,  are the mean and standard deviations 

of the pi and pj. 

3.3.3 Energy 

Energy is the Sum of the squared elements. It is 1 for constant 

image [5]. 
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3.3.4 Homogeneity 

Homogeneity is the Value which measures the closeness 

between the distributions of elements in GLCM to GLCM 

diagonal [5]. 
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Table 1: Summary of Feature Extraction Techniques 

Feature Technique Objective 

Color  Histogram Histogram can convert 

image in one domain to 

another. 

Shape  Edge  Based on local edge 

distribution, it can be 

describe edge distribution 

with gradient operator.  

Texture  Gray Level Co-

occurrence 

Matrix (GLCM) 

 

It calculate how many times 

the pixel intensity value of i 

in horizontal relation with 

value of j. 

 

4. SIMILARITY AND PERFORMANCE 

MEASUREMENT PARAMETER 
 

4.1 Similarity Feature Extraction 
The similarity feature which is used for comparing the various 

features. To retrieve the Similarity images from the large 

image dataset, three types can be used for similarity extraction 
[4]. 

 

4.1.1 Euclidean Distance 

Euclidean distance is defined as the displacement of a pixel 

from the nearest background point. The formula of Euclidean 

distance is 
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Where, A and B are two feature vectors. n is the dimension of 

feature vector. 

4.1.2 Chi- Square Distance  

The Euclidean distance between the components of  profiles, 

on which weighting is defined (weight means the inverse of 

its frequency), is called the chi-square distance. The formula 

of Chi-square distance is 
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4.1.3 Weighted Euclidean Distance 

Multiply squared differences by corresponding weights are 

known as Weighted Euclidean Distance. The formula of 

Weighted Euclidean Distance is  
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Where, x and y are the two different vector, s is square 

distance.  

 

4.2 Performance Measurement Parameter 
For a measurement precision rate and recall rate can be used. 

4.2.1 Precision Rate 
Precision rate is defined as a ratio of number of retrieve 

relevant images similar to the query to the total number of 

retrieved images in response to query [3], [7]. 
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Where, Na(q) = The number of relevant images similar to the 

query, Nr(q) = The number of images retrieved by the system 

in response to the query. 

4.2.2 Recall Rate 
Recall rate is defined as a ratio of number of retrieve relevant 

images similar to the query to the total number of relevant 

images available in the database [3], [7]. 
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Where, Na(q) = The number of relevant images similar to the 

query, Nt = The total number of relevant images available in 

the database. 

5. CONCLUSION 
The purpose of this survey is to provide an overview of the 

functionality of content based image retrieval systems. In this 

paper, the color features can be extracted using histogram, 

shape features can be extracted using edge and texture 

features can be extracted using GLCM algorithm. For a 
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similarity feature extraction euclidean distance, chi-square 

distance and weighted euclidean distance can be used.  For a 

performance measurement precision rate and recall rate can be 

used. 
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