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Abstract 

 Today image retrieval is big area of research. Specially, over internet it is widely used.  Edge Detection 
plays an important role to detect edges. An edge of the object /Image can be used to define the shape and structure of 
image. Shape is an important feature of image through which the images can be browsed from large image database. 
The novel hybrid method based on the Canny Algorithm and Neural Network is proposed for image retrieval to get 
the image at very fast rate. The hybrid architecture is used to take the advantage of more than one technique in one 
umbrella.  Image pre processing is done before applying the neural network. In image processing, image Smoothing 
is performed using Gaussian Filter and Fuzzy Technique applied to convert Gray level image in binary image. 
Finally, neural network is designed and trained for detecting actual edges.  Neural network is a wonderful tool to 
work on real world data. Error Back-Propagation classification technique of neural network is to be used to detect 
proper edges. 
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I. Introduction
1.1 IMAGE RETRIEVAL 

Image Retrieval is concerned with the 
searching, finding and retrieving of digital image from a 
set of images or image database. In recent years, rapid 
increase in the size of digital image database has been 
seen. To search an image from this large increasing 
database require special attention. A proper organized 
database provides effective browsing and searching 
capability. Image Retieval has been an active research 
area since 1970's. Database management and computer 
vision are two research communities working on this 
area. These two research areas provides two major 
techniques for searching an image. 
1.1.1 Text Based Image Retrieval 

In Text Based Image Retrieval,  text data 
represents the image features. Most existing image image 
retrieval systems are text based. Depend on the image 
objects, characteristics and features some keywords are 
indexed to the database to search an image. Text based  
indexing has the strength of  ability to represent general 
and specific features of objects.  

Although the text data not depicts the actual 
image as the image data always large in size as compared 
to text data. Keywords assigned to the image not be 
controlled using a vocabulary set or classification 
schemes. The text representation always creates 
ambiguity as there can be different dictionary words used 
to represent a feature, information or object. The textual 

representation of an image can be problematic as an 
image always provides an information as whole not the 
different objects in the image. The keywords assigned to 
the image are based on particular language and the 
change of language causes the change in keywords and 
its a big challenge to the image retrieval system [21]. 
1.1.2 Content Based Image Retrieval 

In Content based image retrieval, image 
searched from image database on the basis of basic 
image features.  Image Features include both text based 
features and visual features. Text Based features are 
keywords, annotations, description etc. Image Extraction 
using text features can be done using DBMS. Keywords 
stored in database and images are retrieved on the basis 
of stored annotations [18].    

Image searching based visual features include 
basic features like color, texture and shape. Color is one 
of the very important and basic image feature. For each 
image, Color Histogram is calculated which identifies the 
proportion of each color in image. Depending on the 
color proportion, image are retrieved for the given input 
image. Image texture is another visual feature but it is 
difficult to represent. Texture of image is identified by 
change in gray level of image. Change in contrast, 
brightness of gray level. Shape feature plays important 
role of find the image in image database. Shape is 
identified by calculating the edges in image. Any point in 
image is edge only when there is some discontinuity in 
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image contrast, depth, color or brightness. Whenever 
some change in these attributes of image is found, edges 
are detected. 
1.2 CLASSICATION 

Classification is the process to classify the 
techniques in one or more categories. As in image 
retrieval,  classification can be used to find the shape of 
various objects in image. Shape is identified by finding 
the edges in image. Classification can perform through 
Hard Computing and Soft Computing. Both are 
explained below: 

 
Fig 1. Different Classification Technique 

 

1.2.1 Hard Computing 
Hard Computing is a conventional Computing  

Technique uses analytical approach to solve the problem. 
The computation is done on the basis of input present to 
the system. Noisy data can effect the actual solution. 
Sequence of steps is given to solve the problem. Based 
on the input given it produces correct result. Various 
Hard Computing techniques of classification are as 
follows: 
1.2.1.1 Decision Tree Classification 

Decision Tree Classification forms the tree 
structure during the classification of data. At each node a 
question is asked, branch represents the answer to the 
question and leaf node represents the class of the given 
pattern. When an input pattern is passed to the classifier, 
at each node question about the value of an attribute is 
asked and depend on the answers branches are created 
[15]. Questions or tests create the branches in three ways. 
First, by asking discrete questions. For example, pixel 
value equal to 100, 200, 300 etc. Second, asking 
continuous questions.  For example, pixel value > 100 or 
pixel value < 100. Third, asking discrete binary 
questions. For example, pixel value belongs to x category 
gives answer yes or no. The leaf node represents the 
class of the pattern. The main advantage of tree based 
classification is to code these test cases are simple but 
some points must be taken care. First, the test cases must 
be correct, wrong questions can leads to incorrect 
solution. Second, the number levels in tree should be 
small; otherwise it can affect the speed of classifier. 
1.2.1.2 Rule Based Classification 

Rule Based Classification Technique classifies 
the pattern based on if-then rules. Rules in the classifier 

are defined as condition->y, where conditions check the 
values of attributes and depend on the condition output y 
comes. The output is class of the given pattern [15].  
1.2.1.3 Bayesian Classification 

Bayesian Classification is based on Baye's 
Theorem a probability based model. The model describes 
the probability with which pattern X with certain 
attribute values belongs to class C. It depends on three 
main factors. One, Prior probability that any pattern 
belongs to class C. Second, Prior probability of X, means 
X having satisfied attribute values required to be the 
member of class C. Third, posterior probability of X that 
says X belongs to class C  [15]. Means 
 
P(C|X)=P(X|C)P(C)/P(X)                                     [15] 
1.2.2 Soft Computing 

Soft Computing techniques are based on 
working of human brain. It have the capability to work in 
the environment of imprecision and uncertainty. Soft 
Computing is based on approximations means as 
compared to giving optimum results, it give good results. 
There are various techniques come under soft computing 
are discussed below: 
1.2.2.1 Fuzzy Based Classification 

Fuzzy Set Theory was introduced by Zadeh in 
1965 to work on imprecise and uncertain data. Fuzzy 
plays an important role to classify this data. 
Classification is performed on fuzzy data set not on crisp 
data set. Fuzzy theory uses a membership function to 
classify the data.  

 
Fig 2. Structure of fuzzy image processing [4] 

1.2.2.2 Neural Network 
Artificial Neural Networks Architecture is based 

on human body nervous system. Neurons in brain have a 
very complex structure where each neuron is connected 
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to almost 104 other neurons [13]. Neurons pass energy as 
input to other neurons after processing. A neuron 
processes all the inputs at one time and produces the 
output. Artificial Neural Network use this feature to 
solve complex real world problems. Artificial Neural 
Network can easily work on imprecise and uncertain 
data. Fault Tolerance is one of the important features of 
neural network.  
 A finite and correct set of patterns must be provided for 
good results. Inputs or feature values of a pattern are 
denoted as x1, x2, x3.....xn.. For each input value a weight 
is given w1, w2, w3, ...., wn.  
 
Output= ∑ (wixi) + b 
 
At each Neuron, output is calculated by summation of 
input*weight and bias value is added with summation 
denoted by b. The output value defines the class of 
pattern. If the output class does not match with desired 
result, the weight value is modified based on some rule. 
The output is modified by two ways. In Incremental 
Training, the weight values are updated depend on output 
of each pattern but in Batch Training, after observing the 
output of each pattern the weight is modified.  And new 
weight is applied to each pattern again. Each cycle is 
called an epoch. The output is updated until data is not 
classified properly. In unsupervised learning, the patterns 
are given without desired result. Depend on the output 
clusters are formed means pattern with similar properties 
having almost same output value. 
1.2.2.3 Genetic Algorithm 

Genetic Algorithm approach performs learning 
and refines the classification by creating new 
populations. The patterns or concepts in GA are also 
known as population. The patterns are used to classify 
the data. Sometimes, these patterns are not enough or 
strong to classify the data properly. So, from the given 
set of patterns, features of two or more patterns are 
combined to form new pattern or offspring. The patterns 
chosen must be suitable so the new patterns must be 
better than the older ones [14]. 
 

II.  Proposed Image Retrieval Method 
Image retrieval have wide area of applications  

specially in internet and miltary etc. Where an image 
searched from large image database. A very efficient and 
effective image retrieval system is required to solve the 
problem. From the number of content features, shape is 
found as most important and effective feature to retrieve 
an image from database. Our proposed algorithm is 
content based image retrieval based on shape. System 
require a knowledge base and retrieval algorithm. The 
working of the system is explained below: 
 

2.1 Knowledge Base 
Knowledge Base is the database where all the 

images are stored. Input images stored in database after 
some processing. Image Filtering using Gaussian Filter is 
performed on the input 

 
Fig 3.  Image Retrieval Knowledge Base 

image.Gaussian Filter is used to smooth the image. After 
smoothing image get blurred  with the given ratio of σ. 
On the output of Image Filtering, some image 
conversions are required. In first step, image is converted 
into gray level. In second step, gray level image is 
converted into binary image. Error Back-Propagation 
classification method is used to detect the edges of the 
image. Correct edges gives the shape of the input image. 
The edged image is stored into the database for image 
retrieval system.   
2.2 Image Retrieval System 

Input image presented to the Image Retrieval 
System. It browses the list of similar images from 
database. The si milarity of images is done on the basis 
of shape of image. Shape of image can be find by 
detecting the edges. The working of various components 
of Image Retrieval System is given below: 
1. Image Filtering- Image filtering pre processes the 
given input image. Image Gaussian Filter is applied to 
the input image. Gaussian Filter smooth the input image. 
The smoothing process blur the input image.Image 
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smoothing is required to remove the noise. Because 
correct edges cannot be found in noisy images. 
2. 1st Level Image Conversion-  The smoothed colored 
image is  converted into gray level image. To convert an 
image into gray level image, gray scale filter is applied. 
Because to convert an image from gray level to binary is 
easier than to convert a colored image to binary image. 

 
Fig 4. Proposed Image Retrieval Technique 

 
3. 2nd Level Image Conversion- In 2nd Level Image 
Conversion, the gray level image is converted into binary 
image. A binary image is a image where all pixel values 
are eeither black or white. To convert an image into 
binary fuzzy method is applied. Pixels have gray level 
from 0 to 80 are converted into black color and pixels 
have gray level 81 to 255 are converted into white color. 
4. Neural Network- After all convesions, Errror 
BackPropagation Classification Technique is used to 
detect the edges or shape. 16 data patterns are used to 
train the  network. Network is Learned through these 
patterns. 
5. Searching- The image comes from NN Error Back 
Propagation is passed to knowledge base to browse 
similar images from database. All the images stored in 
database in form of binary edged image. When the binary 
image is send to knowledge base, similar images 
browsed by the system. 
 

III.  Algorithm 
The algorithm for Image Retrieval Ststem is given 
below: 
Step 1. A coloured digital image is send as query into 
Image Retrieval System. 
Step 2. Gaussian Filter is applied to the input image with 
the ratio of  σ equal to 2. 
Step 3. Gray Scale Filter is applied to convert an image 
in gray level. 
Step 4. Gray level image is converted into binary image 
using fuzzy if-then rules.  
Step 5. The filtered image is passed to database to query 
the list of images. 
Step 6. The set of output images are displayed to the 
user. 
 

IV. Result And Discussion 
The algorithm is implemented and tested on 

different set of 50 images. The test data contains 
different type of images like geometric images, satallite 
images, geographic image, medical images and general 
images. The output of different result  set have been 
observed and compare with the existing image retrieval 
system. The accuracy comparison with different similar 
hybrid techniques is shown in table1 and Fig 3.1. 
 

Table 1 represents the accuracy comparison between 
different techniques. 

Technique Used Classification Accuracy 

FEDS-MLP 90.90% 

bell fuzzy MLP 93.20% 

Proposed EDS 95.00% 
 

 
Fig 5. Graph of accuracy comparison between different 

techniques 
 

V. Conclusion 
In this paper a novel image retrieval approach 

was specified. The implemented method is applied on 
more than 50 images and the results found are very much 
clear and correct. The implemented technique works 
better on high intensity change like red and blue. The 
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found edges are very clear.  But gives very thin edges on 
low intensity change like brown and  black. Some 
filtering is required to get sharp edges on low intensity 
change.  
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