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Abstract -The Image retrieval system the most popular search areas of the digital image processing. Google is the most of 
search available images tools. Image search, are based on text-Based search of images. The performances of these systems 
are not satisfactory. The goal of Image Revival System is to extract visual content of an image automatically, like color, 
texture, or shape. This paper aims to introduce the problems and challenges concerned with the design and the creation of 
Image retrieval system , which is based on a free hand sketch (Sketch based image retrieval). The revolutionary internet and 
digital technologies have imposed a need to have a system to organize abundantly available digital images for easy 
categorization and retrieval. The need to have aversatile and general purpose image retrieval (IR) system for a very large 
image database has attracted focus of many researchers of information-technology-giants and leading academic institutions 
for development of IR techniques. These techniques encompass diversified areas, viz. image segmentation, image feature 
extraction representation, mapping of features to semantics, storage and indexing, image similarity-distance measurement 
and retrieval - making IR system development a challenging task. The paper addresses and analyses challenges & issues of 
IR techniques/systems, evolved during recent years covering various methods for segmentation; edge, boundary, region, 
color, texture, and shape based feature extraction; object detection and identification. The state of the art techniques are 
reviewed and future scope is cited.  
 
 
I. INTRODUCTION 
 
An image processing is defined in the “real world” is 
considered to be a function of two real variables, for 
example, a(x,y) with a as the amplitude (e.g. 
brightness) of the image at the real coordinate 
position (x,y).Modern digital technology has made it 
possible to manipulate multi-dimensional signals with 
systems that range from simple digital circuits to 
advanced parallel computers. The goal of this 
manipulation can be divided into three categories: 
Most usually, image processing systems require that 
the images be available in digitized form, that is, 
arrays of finite length binary words. For digitization, 
the given Image is sampled on a discrete grid and 
each sample or pixel is quantized using a finite 
number of bits. The digitized image is processed by a 
computer. To display a digital image, it is first 
converted into analog signal, which is scanned onto a 
display. The sketch image retrieval system is 
important in many areas. The user  draw sketch those 
sketch related images are retrieval in our database. 
This system applicable in criminal investigation 
department. Another possible application is used in 
digital image processing. 
 
II. OUR PROJECT 
 
This section is to representing the component of 
project. And communication of their communication 
also represented the architecture is to introduce to 
functionality of the system and their algorithm. The 
proposed IR system uses both the visual content and 
text (metadata) associated with the image. The system 
has user interface where user can enter the query in 
the form of sketch and/or a query image. The text and 
image feature  descriptor vectors are generated for 
query sketch and image as well as the images in  

 
Database. The similarity matching algorithm is 
executed on the descriptors vectors and the two 
independent lists of score vectors are generated for the 
query text and query image with different scores. Now 
these two lists are combined in a significant way to 
give user the combined score list of images. The 
default weight given to both the methods is 
0.5(50%).The relevant set of images are retrieved 
based upon the threshold value set. They are arranged 
in decreasing order of their relevance. Results 
obtained are filtered again using color histogram to 
remove unwanted images. 

 

 
 Fig. 1. The global structure of the system. 

 
1.1 Pre-processing  

 
Documents (images) are read one by one from the 
database collection and the metadata such as title, 
description, notes, location is extracted from them. 
Preprocessing functions for tokenization and stop 
word removal are applied on the processed metadata. 
The words left after filtering out markers that are not 
part of the text, punctuation tokens, numbers, stop 
words, etc. are stemmed using Porter Stemmer 
algorithm . The resulting terms from the previous 
process are referred to as index terms or tokens. 
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These tokens are then used for indexing the 
documents. We call the set of these tokens as 
vocabulary.  The same pre-processing is applied on 
the text of the query given by the use 

 
1.2 Image feature Extraction and Feature Vector 

Creation   
 

One of the most important features a human uses is 
color. Color is a property that depends on the 
reflection of light to the eye and the processing of that 
information in the brain . Usually colors are defined 
in three dimensional color spaces. These could either 
be RGB (Red, Green, and Blue), HSV (Hue, 
Saturation, and Value) or HSB (Hue, Saturation, and 
Brightness). RGB is the simpler color space in terms 
of computation but it not used because the values 
changes with illumination change in the image. The 
last two are dependent on the human perception of 
hue, saturation, and brightness. The color space 
model used in the proposed system is HSV since it is 
illumination and camera- direction invariant. 
Moreover it is more intuitive way of describing colors 
As the feature vectors are ready, the retrieval can 
start. For the retrieval the distance based search was 
used with Minkowski distance,and the classi_cation-
based retrieval .The images and their descriptors are 
stored and the necessary mechanism for subsequent 
processing is provided. This is the database 
management subsystem, which consists of three parts, 
the storage, the retrieval, and the data manipulation 
modules. 
 
1st Moment – Mean: 
 E(i)=1/n∑Pij (1) 
 
2nd Moment – Standard Deviation: 
The second moment of area for an arbitrary shape 
with respect to an arbitrary axis  is defined as 

 
    (2)  
where 

 = Differential area of the arbitrary shape 
 = Distance              

Where : 
pij = value of ith color channel for jth pixel of image 
n – Number of pixels in the image 
Ei – mean of image for ith color channel 
σi – standard deviation of image for ith color channel 
Si – skewness of image for ith color channel 
i – color channel index from 1-3 (i.e. 1 = H, 2 = S, 3 
= V) 
The storage module provides images, information and 
the associated feature vectors are uploaded to the 
database. The le name, size and format of the image 
are attached. The information related to the 
preparation is gathered, as the maker’s name, creation 
date, image title, the brand and type  of recording 

unit. In addition, we may need more information of 
color depth, resolution, image dimension, vertical and 
horizontal resolution, possibly the origin of the 
image, so we take care of their storage. For storage 
the large images are reduced. The data is stored in a 
global, not scattered place in the hard disk. The 
retrieval results are obtained by usage of query 
module. The retrieval subsystem contacts the 
database, which provides the descriptors. For 
optimization it is already loaded at startup to a 
variable, data structure. If we have the result of 
retrieval, 
the database retrieves the result image using the 
primary key. In addition, statistics can be taken due to 
a variety of criteria.. 

 
1.3 Combined Score 

 
After calculating the individual similarity score for 
sketch and image we need to combine the similarity 
scores for sketch matching and image matching to 
provide a final similarity score for matching a query 
with a document/image. We cannot simply add the 
weights of each image in the two lists to get the 
combined weight. The problem in combining the two 
weight list is that two totally use different weighting 
schemes as shown below. 
For Image: 
0 (perfect) 1(worst) 
For Sketch: 
1 (perfect) 0(worst) 
So the solution is to reverse the weights of the one of 
the list, so that the weighting schemes are in match 
with each other. Moreover 50% weightage is given to 
both the schemes. The similarities are combined 
using Eq. 
Combined Score = 0.5*(image score) + 0.5*(1 – 
text score) 
 
1.4 Filter Results 

 
Conventional color histogram (CCH) is the approach 
more frequently adopted for CBIR systems . The 
interesting aspect of the CCH is its simplicity and 
ease of calculation. A color histogram describes the 
frequency of colors in images. It won’t change with 
the variations of pictures  geometry, so it is a widely 
used feature for image indexing although it has some 
shortcomings . The distance metric used for matching 
the CCH of images is quadratic form distance (QFD). 
QFD can lead to perceptually more desirable results 
than Euclidean distance and histogram intersection 
method as it considers the cross similarity between 
colors. Suppose if a histogram has „n  number of 
bins, then it requires „n x n  calculations for cross 
similarity matching. So the complexity is 
O(n2).Hence the method becomes computationally  
very expensive. So to narrow down the search results 
color moments were used as 1st pass due to their 
compactness and ease of calculations but may result 
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in some unwanted results. A larger set of images are 
obtained from filtering based on color moments. Then 
CCH and QFD metric is used to filter out results from 
the set obtained. This is will reduce the computational 
complexity, give visually better similar results and 
also removes unwanted results . The CCH is 
calculated for the set of results obtained in the 
previous step and for the query image. QFD is used to 
find out the distance between the CCH of the query 
and the database  images. 
 
III. EXPERIMENTAL RESULTS 

 
The proposed algorithm is tested by using Wikipedia 
MM Image Collection. This collection contains of 
151,519 images that cover diverse topics of interest. 
Each image is associated with user-generated 
alphanumeric, unstructured metadata in English. 
These metadata usually contain a brief caption or 
description of the image, the Wikipedia user who 
uploaded the image, and the copyright information. 
These descriptions are highly heterogeneous and of 
varying length. For the Experimental purpose we 
have used 150 images and their metadata. All the 
images are in RGB color space and jpeg/png format. 
Metadata is available in the form of XML files. 
Matlab 7.0 and Vb.net is used for developing the 
proposed system. Out of 150 images there are 35 
“map” images , 35 “coin”images, 35 ”car” and more. 
We have conducted test for 2 categories “map” and 
“car”. The performance is measured using two 
retrieval statistics precision and recall. The values are 
calculated using Eq. (9) and Eq. (10) for three type of 
queries text-based, image-based and combined. 
 
Precision =  No. of Relevant images retrieved 

No. of images retrieved 
 

Recall =  No. of Relevant images retrieved 
No. of relevant images in database 

 
A. Figures and Tables 
Table 1 shows the performance of “map” category. 
From the statistics in Table 1 we can observe that for 
skecth-based query 42 images are retrieved whereas 
database has only 35 relevant images corresponding 
to the query. This implies that text-based retrieval 
may lead to garbage collection. Thus combining it 
with content- based retrieval will help removing those 
garbage results. The experimental results show that 
combined technique performs better than the 
individuals and is helpful in retrieving more 
meaningful results thus reducing the semantic gap. 
The experimental results are shown using the graph in 
Fig.2 which clearly shows that statistics are better for 
combined approach. 

 
 

Table 1: Precision and Recall values of “map” category 
 

The number of results to show in the user interface is 
an important aspect. Prima facie the _rst n pieces of 
results can be displayed, which conveniently can be 
placed in the user interface. This number depends on 
the resolution of the monitor, and forasmuch the large 
resolution monitors are widely used, so this number 
can move between 20 and 40. Because drawings are 
the basis of the retrieval, thus a drawing surface is 
provided, where they can be produced. Also a 
database is needed for search, which also must be set 
before the search. 

 
Fig. 2 The implemented user interface. 

 
Fig. 2 shows the implemented graphical user interface 
corresponding to the query image provided by the 
user. Now after Retrieval process, the results 
displayed are much more visually similar to the query 
image as shown in Fig. 3. 

 

 
Fig. 3 The first nine results can be seen in a separate 

window. 
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CONCLUSIONS 
 

In the proposed system tf-idf weighting are used for 
feature vector generation for text and cosine 
similarity is used for text-matching. The feature 
vectors for images are extracted in terms of three 
moments: 1st moment (mean), 2nd moment 
(variance).The color space model used is HSV for 
feature vector extraction. The performance is 
evaluated in terms of precision, recall and fall-out 
values. The statistics calculated shows that the  
performance of combined approach is better than that 
of text-based or image-based. The system again filters 
the results so obtained using CCH feature and 
Quadratic form distance to show visually better 
results. The screenshots and the fall-out value 
obtained shows that the performance of the system is 
improved with decrease in the computational 
complexity., italic) in addition to the style provided 
by the drop down menu to differentiate the head from 
the text. 
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