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Abstract
Content Based Image Retrieval is an important technique which 
uses visual contents to retrieve images from large database. Many 
traditional methods have been employed to retrieve images. 
Relevance feedback is often a critical component when designing 
image databases. Relevance feedback interactively determines 
the user’s query by asking the user whether image is relevant or 
not. The use of support vector machine active learning algorithm 
makes this task more easy and effective. This algorithm selects 
the most informative images that satisfies the user’s requirement. 
Experiment results show that this algorithm achieves the effective 
results.
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I. Introduction 

A. Content Based Image Retrieval
Content based image retrieval(CBIR), also known as query 
by image content(QBIC)and content-based visual information 
retrieval (CBVIR) is the application of computer vision to the 
image retrieval problem. “Content-based” means that the search 
will analyze the actual contents of the image. The term ‘content’ 
in this context might refers color, shapes, textures or any other 
information like similarity matrix which compare pixel by pixel 
value that can be derived from the image itself[1]. One key design 
task, when constructing image databases, is the creation of an 
effective relevance feedback components. Creating the database 
by relevance feedback or by hand labeling each image is time 
consuming, costly and subjective. The end user query can meet 
both requirements by low level features such as colour, shape 
etc is challenging and hard to articulate. There is a need for an 
alternative algorithm support factor machine active learning to 
meet the users requirements. 
The main issue with active learning is finding a way to choose 
informative images with in the large database to ask the user 
to label. To retrieve the required image user must atleast meet 
two goals. First, the user must learn target concepts accurately. 
Second, the user must grasp a concept quickly. Support Vector 
Machine (SVM) is the technique used which combines active 
learning with support vector machine. SVM active regards the 
task of learning the target concept as of learning a SVM binary 
classifier. SVM separates the relevant images from irrelevant 
images with hyper plane in projected space which is very high 
dimensional. The projected points on one side of hyper plane 
are relevant and others are non relevant. The active part of SVM 
learns the most informative instances with which to train the SVM 
classifier. Once the classifier is trained, SVM returns the top k-most 
relevant images.

II. Literature Survey
Simon Tong and Edward Chang [1] proposed that Conventional 1. 
Content-Based Image Retrieval (CBIR) schemes employing 

relevance feedback may suffer from problems  like, most 
ordinary users would like to complete their search in a single 
interaction especially on the web as well it is time consuming. 
They proposed that using SVM algorithm by extracting image 
features would produce more effective results.
Su Ja-Hwung et.al.(2011) [2]  suggested that content based 2. 
image retrieval is the mainstay of image retrieval systems. 
To be more profitable, relevance feedback techniques were 
incorporated into CBIR such that more precise results can be 
obtained by taking user’s feedbacks into account. However, 
existing relevance feedback-based CBIR methods usually 
request a number of iterative feedbacks to produce refined 
search results, especially in a large-scale image database. This 
is impractical and inefficient in real applications. 
Amanbir Sandhu, Aarti Kochhar (2012)[3] deployed that 3. 
Content based image retrieval is the task of retrieve the 
images from the large collection of database on the basis of 
their own visual content. This paper provides the survey of 
technical achievements in the research area of image retrieval, 
especially content based image retrieval (CBIR). The research 
in this field way began way back at the end of nineteenth 
century but this has gained impetus from 1970 onwards with 
the thrust from two major research communities, database 
management and computer vision. In this paper an effort has 
been made to show the chronological growth in this field.
Ashok k Kumar & Bhaskar Y.V. Reddy(2012)[4] proposed that 4. 
Conventional content-based image retrieval (CBIR) schemes 
employing relevance feedback may suffer from some problems 
in the practical applications. First, most ordinary users would 
like to complete their search in a single interaction especially 
on the web. Second, it is time consuming and difficult to 
label a lot of negative examples with sufficient variety. Third, 
ordinary users may introduce some noisy examples into the 
query. This correspondence explores solutions to a new issue 
that image retrieval using unclean positive examples. In the 
proposed scheme, multiple feature distances are combined 
to obtain image similarity using classification technology. To 
handle the noisy positive examples, a new two step strategy 
is proposed by incorporating the methods of data cleaning 
and noise tolerant classifier. The extensive experiments 
carried out on two different real image collections validate 
the effectiveness of the proposed scheme.

A. Intent 
The intent of this proposed work is to create state of the art content-
based image retrieval (CBIR) technique for retrieving images on 
the basis of automatically-derived features based on color, texture, 
shape or any other feature like similarity matrix. The obtained 
results are based both on a review of the relevant literature and 
on discussions with researchers in the field.
The need to find a desired image from a collection is shared by 
many professional groups, including journalists, design engineers 
and art historians. While the requirements of image users can vary 
considerably, it can be useful to characterize image queries into 
different  levels of abstraction: primitive features such as color, 
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texture or shape, logical features such as the identity of objects 
shown and abstract attributes such as the significance of the scenes 
depicted. Different categories are formed like 2- category set, 
3-category set ,4-category set,10-category set and  15-category 
set in order to confuse the  system and to check the efficiency of 
the system formed. The use of support vector machines (svm) 
algorithm makes the system more efficient.

Support Vector Machines    
Support vector machines are a active learning technology. The 
SVM’s are applied to tasks such as handwritten digit recognition, 
object recognition and text classification [1].

Fig. 1: Linear Support Vector Machine

The training data is considered as vectors in some space X. The 
labels to these sets are given (-1,1). Alternatively, said SVM’s are 
hyperplanes that separate the training data by maximal margin. 
All vectors lying on one side of hyperplane are labeled as -1 and 
lying on other side as +1. The training instances that lie closest 
to hyperplane are labeled as support vectors.

Version Space
Given a set of labelled training data and a Mercer kernel K, there 
is a set of hyperplanes that separate the data in the induced feature 
space F. This is a set of consistent hyperplanes or hypotheses 
known as version space . In other words, hypothesis f is in version 
space if for every training instance xi with label yi ,  f(xi) > 0 if 
yi = 1and f(xi) < 0 if yi = -1. Note that a version space only exists 
if the training data are linearly separable in the feature space. 
Thus,  linear separability of the training data in the feature space is 
required .  The feature space often has a very high dimension and 
so in many cases it results in the data set being linearly separable.  
It is possible to modify any kernel so that the data in the new 
induced feature space is linearly separable [1]. 

Image Features
Image characterization follows human perception. SVM image 
retrieval system employs a multi-resolution image representation. 
The main image features are color, shape, texture and similarity 
matrix.

Color
Color is the important feature used visual content for image 
retrieval. Each pixel of the image can be represented as a point 
in a 3D color space. The wavelength of visible light ranges from 

400 nm to 700nm.  Colors have been limited to eleven (11) which 
includes black and white and red, yellow, green, blue, brown, 
purple, pink, orange and gray. The commonly used color space 
is RGB, Munsell, CIE L*a*b*, CIE L*u*v*, HSV and opponent 
color space. RGB space is widely used for image display. CMY 
space is used for printing. The  CIE L*a*b* and CIE L*u*v* space 
is device independent and uniform. The HSV(Hue, saturation, 
value) space is widely used in computer graphics. To represent 
the color content of the image color histogram is used. Color 
histogram is easy to compute and effective in characterizing both 
local and global distribution of colors. Basically, histogram is the 
distribution of number of pixels for each quantized bin.

Texture
Texture is also an important feature of characterizing the image 
contents. Texture  is broadly classified into two categories ie. 
Structural and statistical. Structural methods include adjacency 
graph by defining their placement rules. Statistical includes gabor 
and wavelet transform. The gabor filter is used to minimize the joint 
uncertainity in space and frequency. Wavelet transform provides 
multiresolution approach to texture analysis and classification. It 
decomposes the signal and then feature vectors are constructed 
which are trained and labelled.

Shape
Shape feature used can be divided into  boundary and region 
based methods. The ability to retrieve by shape is perhaps the 
most obvious requirement at the primitive level. Unlike texture, 
shape is a fairly well-defined concept – and there is considerable 
evidence that natural objects are primarily recognized by their 
shape. A number of features characteristic of object shape (but 
independent of size or orientation) are computed for every object 
identified within each stored image. Queries are then answered 
by computing the same set of features for the query image, and 
retrieving those stored images whose features most closely match 
those of the query. Two main types of shape feature are commonly 
used – (1) global features such as aspect ratio, circularity and 
moment invariants (2) local features such as sets of consecutive 
boundary segments. Alternative methods proposed for shape 
matching have included elastic deformation of templates, 
comparison of directional histograms of edges extracted from 
the image, and shocks, skeletal representations of object shape 
that can be compared using graph matching techniques. Queries 
to shape retrieval systems are formulated either by identifying an 
example image to act as the query, or as a user-drawn sketch.
Shape matching of three-dimensional objects is a more challenging 
task – particularly where only a single 2-D view of the object in 
question is available. While no general solution to this problem is 
possible, some useful inroads have been made into the problem of 
identifying at least some instances of a given object from different 
viewpoints. One approach has been to build up a set of plausible 
3-D models from the available 2-D image, and match them with 
other models in the database. Another is to generate a series of 
alternative 2-D views of each database object, each of which is 
matched with the query image. Related research issues in this area 
include defining 3-D shape similarity measures, and providing a 
means for users to formulate 3-D shape queries.

Similarity Measures
Content based Image Retrieval (CBIR) calculates visual 
similarities between query image and image database. Images 
are ranked according to their similarities. The distance formula 
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used is:
Minkowski-Form Distance
If each dimension of image feature vector is independent of each 
other and is of equal importance the
Minkowski-Form Distance is appropriate. 
D(I,J)=( ∑│f(I)-f(J)│^p)^1/p  When p=1,2 and ᴔ, D(I,J) is the 
L1 and L2 respectively.

Methodology
The earliest use of the term content-based image retrieval in the 
literature seems to have been by, to describe his experiments into 
automatic retrieval of images from a database by color and shape 
feature[1]. The term has since been widely used to describe the 
process of retrieving desired images from a large collection on the 
basis of features (such as colour, texture and shape) that can be 
automatically extracted from the images themselves. The features 
used for retrieval can be either primitive or semantic, but the 
extraction process must be predominantly automatic. Retrieval of 
images by manually-assigned keywords is definitely not CBIR as 
the term is generally understood – even if the keywords describe 
image content. CBIR differs from classical information retrieval 
in that image databases are essentially unstructured, since digitized 
images consist purely of arrays of pixel intensities, with no inherent 
meaning. One of the key issues with any kind of image processing 
is the need to extract useful information from the raw data (such as 
recognizing the presence of particular shapes or textures) before 
any kind of reasoning about the image’s contents is possible. Image 
databases thus differ fundamentally from text databases, where the 
raw material (words stored as ASCII character strings) has already 
been logically structured by the author . There is no equivalent of 
level 1 retrieval in a text database.CBIR draws many of its methods 
from the field of image processing and computer vision, and is 
regarded by some as a subset of that field. It differs from these 
fields principally through its emphasis on the retrieval of images 
with desired characteristics from a collection of significant size. 
Image processing covers a much wider field, including image 
enhancement, compression, transmission, and interpretation. 
While there are grey areas (such as object recognition by feature 
analysis), the distinction between mainstream image analysis and 
CBIR is usually fairly clear-cut. An example may make this clear. 
Many police forces now use automatic face recognition systems. 
Such systems may be used in one of two ways. Firstly, the image 
in front of the camera may be compared with a single individual’s 
database record to verify his or her identity. In this case, only two 
images are matched, a process few observers would call CBIR. 
Secondly, the entire database may be searched to find the most 
closely matching images. This is a genuine example of CBIR.

Fig. 2: Block Diagram of CBIR System

The process of retrieving desired images from a large collection 
on the basis of features (such as color, texture and shape) that 
can be automatically extracted from the images themselves. The 
features used for retrieval can be either primitive or semantic, but 
the extraction process must be predominantly automatic.

Algorithm of CBIR
Algorithm used for  content-based image retrieval system  is:

The visual contents of the images in the database are extracted 1. 
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 2. 
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 3. 
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.To modify 
the retrieval process in order to generate perceptually and 
semantically more meaningful retrieval results. I introduce a 
technique for content-based image retrieval as follows:
Feature Extraction• 
Multidimensional Indexing• 
Database Handling and storage• 
Calculate query image features • 
Retrieval• 

Database 
The database of images are taken from different sources like 
internet, mobile captures etc. The images are of different formats 
like .JPEG, .BMP and .PNG.  The images are taken in order to 
confuse the system to check the efficiency of the system. Images 
are almost alike in background color, shapes and textures to 
achieve the accuracy of the technique used.

Database used

S.NO Category set Total 
images

1 2-category set (butterflies and flowers) 160

2 3-category set (landscape, nature and 
plantation) 870

3
10-category set (nature, sunset, flowers, 
cars, space, landmass, trees, creatures, 
objects and monuments)

2000

Results
Many experiments have been performed and compared with the 
results of  Support vector machine active learning by Simon Tong 
and Edward Chang. The category sets have been made in order to 
confuse the system and then results have been calculated.

2-category set: The categories mixed are butterflies and • 
flowers. Total images  were 160 and four tests were 
performed.
3-category set: The categories mixed are landscape, nature • 
and plantation. Total images are 870 and four tests are 
performed.   
10-category set: The categories included are    nature, sunset, • 
flowers, cars, space, landmass,trees, creatures, objects and 
monuments. Total images are 2000.

In each case four tests were performed and results                                                     
have been calculated.
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Dataset Total 
images

No.of images 
returned Accuracy

2-category set 160 2 100%
3-category set 870 15 99.5%
10-category 
set 2000 15 99.3%

Efficiency %

a). No.of tests performed on 2-category set

Efficiency% 
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b) No.of tests performed on 3-category set

Efficiency%

c). No.of tests performed on 10-category set

Results Comparison
Different experiments depicted the results that traditional 
techniques that were employed like Query point Movement , 
Query expansion and SVM technique using color and texture in 
Support Vector Machine Active Learning By Simon Tong and 
Edward Chang results in low efficiency. But SVM technique used 
based on color, texture, shape and other primitive feature like 
similarity matrix has increased the efficiency. QEX and QPM 
could not even reach accuracy of  80% and the paper of Support 
Vector Machine Active Learning By Simon Tong and Edward 
Chang could reach the accuracy of 94% after 5 rounds. Whereas 
SVM technique using color, shape and texture could achieve the 
accuracy of 99% after the 1st round.  The different formats of 
images like JPEG, BMP and PNG are used whereas paper Support 
Vector Machine Active Learning By Simon Tong and Edward 
Chang used only one format ie. JPEG.

Method 4-cat set
(602)

10-cat set
(1277)

15-cat set
(1920)

Results 
obtained by 
SVM 
Technique

99.5%
accuracy after 
every round

99.6% 
accuracy 
after every 
round

99% accuracy 
after every 
round

Results 
obtained by 
Simon Tong 
and Edward 
Chang

Reached 90% 
accuracy after 
5 rounds

90% 
accuracy 
after 5 
rounds

80% accuracy 
after 5 rounds

Conclusions
Many techniques were applied QEX and QPM which never 
achieved the 80% accuracy whereas SVM technique achieved the 
results upto 90% after 3 rounds in Support VectorMachine Active 
Learning By Simon Tong and Edward Chang and by modifying the 
SVM technique, the results obtained are the most accurate results. 
Even after confusion matrix applied the results were accurate. The 
efficiency achieved  is 99%.
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