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Abstract— Content Based Image Retrieval (CBIR) is an 

approach for retrieving similar images from an image 

database based on automatically-derived image features. 

The quality of a retrieval system depends on the features 

used to describe image content. Image retrieval in general 

and content based image retrieval in particular are well-

known research fields in information management. An 

image contains several types of visual information which are 

difficult to extract and combine manually by humans. 

Feature extraction algorithms and similarity measures for 

image comparison are usually the basis of most CBIR 

systems. Search in image content uses the low–level image 

features such as color, texture and shape. 
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I. INTRODUCTION 

Now a days, many fields such as Medical, crime Prevention, 

architecture, military are used the large collections of digital 

images. To access appropriate information from the Image, 

we need to retrieve these images from the large databases. 

Thus the Image retrieval from the large database becomes an 

Important Issue. 

An image retrieval  system is a computer system 

for browsing, searching and retrieving images from a large 

database of digital Images .Most traditional and common 

methods of image retrieval utilize some method of adding 

metadata such as captioning , keywords  or descriptions to 

the images so that retrieval can be performed over the 

annotation words. Manual image annotation is time 

consuming, laborious and expensive. To solve this problem, 

many researches were going on Automatic Image annotation 

in the 1990’s. 

Typically in textual metadata based search, image 

analysis is in the form of extracted feature vectors and the 

training annotation words are used by machine learning 

techniques to attempt to automatically apply annotations to 

new images.  

Image search is a specialized data search. To search 

for an Image, user may provide a query terms such as 

keyword or image file. As a result, the system will return 

images similar to that query Image. Image retrieval could be 

based on textual metadata or image content information. If a 

query is in terms of keyword or text, the system is in textual 

metadata based search else the query is in terms of Image 

file means then It handles by content based Image search. 

 
Fig. 1:  Block Diagram of CBIR 

In Content-based image retrieval systems (Figure 

I), the visual contents of the images in the database are 

extracted and described by multi-dimensional feature 

vectors. The feature vectors of the images in the database 

form a feature database. To retrieve images, users provide 

the retrieval system with example images or sketched 

figures. The system then changes these examples into its 

internal representation of feature vectors. The similarities 

/distances between the feature vectors of the query example 

or sketch and those of the images in the database are then 

calculated and retrieval is performed with the aid of an 

indexing scheme. The indexing scheme provides an efficient 

way to search for the image database. 

II. RELATED WORKS 

Tin Eye is a reverse Image search engine developed and 

offered by  Idee, Inc., a company based in Toronto, Canada, 

which was founded by Leila Boujnane and Paul Bloore in 

1999. Tin Eye is the first web-based image search engine to 

use image identification technology. The use of the Web 

application is free of charge for customers. While computer 

vision and image identification research projects began as 

early as the 1980s. Tin Eye does not recognize outlines of 

objects or perform facial recognition, but recognizes the 

entire image, and some altered versions of that image. This 

includes smaller, larger, and cropped versions of the image. 

Tin Eye has shown itself capable of retrieving different 

images from its database of the same subject, such as 

famous landmarks [2]. Tin Eye is capable of searching for 

images in JPEG, GIF, or PNG format. As of 2009, other 

formats that contain images online, such as Adobe flash, are 

not searchable [3]. Results generated from Tin Eye include 

the total number of matches in their database that the 

submitted image has generated, a preview image and URL 

to each match, as well as a function called Compare Images. 

Compare Images will bring up a window where the user can 

switch back and forth between the original image and the 

search result [4]. Tin Eye can sort results by best match, 

worst match, biggest image, or smallest image. In June 

2014, Tin Eye claimed to have indexed more than five 

billion images for comparisons. However, this is a relatively 

small proportion of the total number of images available on 

the World Wide Web [5]. 

FIRE is a content based Image retrieval system. It 

is easily extensible, offers a wide repertoire of features and 

Image functions. In CBIR Images are searched by their 

appearance and not by textual annotations. In FIRE, each 

image is represented by a set of features. A weighted 

combination of features admits flexible query formulations 

and helps with processing specific queries. For the Image 

CLEF 2004 evaluation, we used the image content alone and 

obtained the best result in the category “only visual features, 

fully automatic retrieval” in the medical retrieval task. 

Additionally, the results compare favorably to other 

http://en.wikipedia.org/wiki/Feature_vector
http://en.wikipedia.org/w/index.php?title=Id%C3%A9e,_Inc.&action=edit&redlink=1
http://en.wikipedia.org/wiki/Outline_of_object_recognition
http://en.wikipedia.org/wiki/Outline_of_object_recognition
http://en.wikipedia.org/wiki/World_Wide_Web
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systems, even if they make use of the textual information in 

addition to the images. To find images similar to a given 

query image, the features from the images in the database 

are compared to the features of the query image using an 

appropriate distance measure. Fire, the Flexible Image 

Retrieval Engine [5], is a content based image retrieval 

system which focuses on evaluating different image 

descriptors, for efficient search [6]. In FIRE, images are 

extracted using color and texture. Color histogram is used 

for extract the color and Tamura [7] texture is used to 

extract the texture from images. In addition to color and 

texture features, shape features are also considered in our 

system. The main aim of FIRE is to investigate different 

image descriptors and evaluate their performance. FIRE was 

developed in C++ and Python and is meant to be easily 

extensible. 

In computer vision, visual descriptors or image 

descriptors are descriptions of the visual features of the 

contents in images, videos, or algorithms or applications that 

produce such descriptions. They describe elementary 

characteristics such as the shape, the color, the texture or the 

motion, among others. 

A. Types of visual descriptors 

Descriptors are the first step to find out the connection 

between pixels contained in a digital image and what 

humans recall after having observed an image or a group of 

images after some minutes. 

Visual descriptors are divided in two main groups: 

1) General information descriptors: they contain low level 

descriptors which give a description about color, shape, 

regions, textures and motion.  

2) Specific domain information descriptors: they give 

information about objects and events in the scene. A 

concrete example would be face recognition  

Another project, which is called GNU Image- 

Finding Tool (GIFT) [8], is also a CBIR system. GIFT is an 

open framework which enables users to perform Query by 

Example [9] on images, giving the opportunity to improve 

query results by getting relevance feedback from users. For 

processing queries the program relies entirely on the content 

of the image. The GIFT is an open framework for content-

based image retrieval. GIFT comes with a tool which lets 

you index whole directory trees containing images in one 

go. You then can use the GIFT server and its clients, to 

browse your own image collections. 

                 Google Images [10] is also a search service 

developed by Google that allows users to search the web for 

image content. This feature was introduced in 200l. The 

keywords for the image search are based on the file name of 

the image, the link text pointing to the image, and text 

adjacent to the image.  

III. FEATURES 

By using feature, we can extract numerical representations 

from images and these representations can be used to 

provide similarity measures between images to find most 

similar images from the set. 

A. Global feature 

                As we know, images are made up of pixels which 

are basically numbers that represent a color. This is the most 

basic form of numerical representation of an image. 

However, we can do calculations on the pixel values to get 

other numerical representations that mean different things. 

In general, these numerical representations are known as 

feature vectors and they represent particular features. 

Let’s take a very common and easily understood 

type of feature. It’s called a color histogram and it basically 

tells the proportion of different colors within an image (e.g. 

90% red, 5% green, 3% orange, and 2% blue). As pixels are 

represented by different amounts of red, green and blue we 

can take these values and accumulate them in our histogram 

(e.g. when we see a red pixel we add 1 to our “red pixel 

count” in the histogram). 

A histogram can accrue counts for any number of 

colors in any number of dimensions but the usual is to split 

the red, green and blue values of a pixel into a smallish 

number of “bins” into which the colors are thrown. This 

gives us a three-dimensional cube, where each small cubic 

bin is accruing counts for that color.  

we can compare two histograms using the 

Euclidean distance measure like so: From this following 

coding, we can easily calculate the similarity of two images. 

double distance Score = histogram1.compare 

(histogram2,DoubleFVComparison.EUCLIDEAN ); 

The Euclidean distance measure is symmetric (that 

is, if you compare histogram1 to histogram2 you will 

get the same score if you compare histogram2 to 

histogram1) so we can compare all the histograms with 

each other in a simple, efficient, nested loop:  

for( int i = 0; i < histograms.size(); i++ ) 

{ 

for( int j = i; j < histograms.size(); j++ ) 

{ 

double distance = histograms.get(i).compare( 

histograms.get(j), DoubleFVComparison.EUCLIDEAN ); 

} 

} 

B. Texture: 

An image texture is a set of metrics calculated in image 

processing designed to quantify the perceived texture of an 

image. Image Texture gives us information about the spatial 

arrangement of color or intensities in an image or selected 

region of an image. 

 
Fig. 2: Example of Texture 

The use of edge detection to determine the number 

of edge pixels in a specified region helps determine a 

characteristic of texture complexity. After edges have been 

http://en.wikipedia.org/wiki/Digital_image
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found the direction of the edges can also be applied as a 

characteristic of texture and can be useful in determining 

patterns in the texture. These directions can be represented 

as an average or in a histogram. 

Consider a region with N pixels. The gradient-

based edge detector is applied to this region by producing 

two outputs for each pixel p: the gradient magnitude Mag 

(p) and the gradient direction Dir (p). The edgeness per unit 

area can be defined by for some threshold T.  

 
To include orientation with edgeness we can use 

histograms for both gradient magnitude and gradient 

direction. Let Hmag(R) denote the normalized histogram of 

gradient magnitudes of region R, and let Hdir denote the 

normalized histogram of gradient orientations of region R. 

Both are normalized according to the size NR. Then           

 
is quantitative texture description of region R. 

 
Fig. 3: Natural texture example  

C. Shape Feature: 

The use of object shape is one of the most challenging 

problems in creating efficient CBIR. The object's shape 

plays a critical role in searching for similar image objects 

(e.g. texts or trademarks in binary images or specific 

boundaries of target objects in aerial or space images, etc.). 

In image retrieval, one expects that the shape description is 

invariant to scaling, rotation, and translation of the object 

and is naturally either 2D or 3D depending on the object. 

Shape features are less developed than their color and 

texture counterparts because of the inherent complexity of 

representing shapes. In particular, image regions occupied 

by an object have to be found in order to describe its shape, 

and a number of known segmentation techniques combine 

the detection of low-level color and texture features with 

region-growing or split-and-merge processes. But generally 

it is hardly possible to precisely segment an image into 

meaningful regions using low-level features due to the 

variety of possible projections of a 3D object into 2D 

shapes, the complexity of each individual object shape, the 

presence of shadows, occlusions, non-uniform illumination, 

varying surface reflectivity, and so on 

D. Methods to extract:   

1) Chain Codes Method:  

Chain codes are used to represent the boundary of a binary 

image by a connected sequence of straight-line segments of 

specified length and direction. Starting at a random pixel, 

chain code walks along all the pixels on an object's 

boundary. Typically, we use the angle based connectivity of 

segments to identify corners. When the direction of the 

boundary is changed by an angle bigger than a threshold 

value, it is identified as a corner, and then we count the 

number of corners in the image. 

2) Area of an Object:  

Number of pixels which reside within a closed boundary 

represents the area of that particular object in the image. It 

can be used as a descriptor to represent the shape feature as 

different shapes will have different area. 

3) Horizontal and Vertical Distances:  

Horizontal distance vector describes the variance of the 

shape of the object from top to bottom. We calculate the 

width of the object at each row of pixels by calculating the 

distance between the two boundary lines. 

E. Local features 

Specifically, we’ll use a popular local feature descriptor 

called SIFT to extract some interesting points from images 

and describe them in a standard way. Once we have these 

local features and their descriptions, we can match local 

features to each other and therefore compare images to each 

other, or find a visual query image within a target image 

                Firstly, let us load up a couple of images. Here we 

have a magazine and a scene containing the magazine:  

MBFImage query = ImageUtilities.readMBF(new 

URL("http://dl.dropbox.com/u/8705593/query.jpg")); 

MBFImage target = ImageUtilities.readMBF(new 

URL("http://dl.dropbox.com/u/8705593/target.jpg")); 

IV. EVALUATION 

By evaluating all CBIR works, we have some conclusions. 

Tin Eye does not find similar images, but finds exact 

matches including those that have been cropped, edited or 

resized. On the other hand, the Fusion of color, texture and 

shape features for CBIR [12] system will find both exact 

matches and near-exact matches based on similarity on 

some of the visual features. 

In FIRE, images are extracted using color and 

texture. Color histogram is used for extract the color and 

Tamura [7] texture is used to extract the texture from 

images. In addition to color and texture features, shape 

features are also considered in fusion of three features CBIR 

system. 

Google Image Search also uses visual content as 

well as metadata now a days. 

Next when we consider the combination of features 

used to retrieve then we can get the following conclusion 

1) The most efficient and simple searches in CBIR are the 

color base searches. Although this methods can be 

improved if some preprocessing steps are used. In 

“Color Histogram Features used for CBIR” paper one 

of the preprocessing algorithms, the image classification 

is analyzed. In CBIR image classification has to be 

computationally fast and efficient. But the drawback is 

it achieves only 87% accuracy. 

2) Another single feature (ie) shape is used to extract the 

information from the images is searched  by Rongguo 

Zhang, Zongjian Zhang, Li Li and LiyangPeng  in 

VANCL Research Institute. The shape is always closely 

related with the edge. However, some images have 

weak edges due to the similarity of background and 

foreground. For the accurate and complete image 

retrieval based on shape feature, they enhance the edges 
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of these images. But it can achieve better accuracy rate 

of retrieval results with the larger dataset with the small 

no of result images. Increasing the no of result images 

makes poor accuracy. So this is the drawback of this 

search. 

3) Ching-Hung and Mohd Helmy’s Image retrieval based 

on color and texture features” which describes to 

combines a HSV color space and edge histogram 

Descriptor in Mpeg-7. Here the computational 

complexity is decreased obviously. 

4) After the color and texture feature extraction, the three 

features (i.e.) color, texture and shape’s combined 

method is introduced by Pratheep Anantharatnasamy, 

Kaavya Sriskandaraja, Vahissan Nandakumar and 

Sampath Deegalla. They proposed CBIR “fusion of 

color, texture and shape features for CBIR” based on 

three major types of visual information: color, texture 

and shape. 

They suggested the appropriate extraction is done 

by using the three combined feature’s CBIR.so Now a days 

mostly the three combined features (i.e.) color, texture and 

shape features are used for CBIR system 

V. CONCLUSION 

In this paper, The CBIR is surveyed with related works and 

its features. In textual metadata based Image retrieval, 

Manual image annotation is time consuming, laborious and 

expensive. And also It has some critical problems such as 

the lack of appropriate meta data associated with Images, 

incorrect metadata and limitation of characters in the 

keywords .So Researchers consider CBIR is Better than the 

Metadata. 

After evaluating all features, we can conclude that 

all other works which are developed with features 

individually before this combined feature’s CBIR, are one 

step backward from this system. Because their results are 

not better than the combined features CBIR. So the features 

combining gives the best results than the other works. 
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