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Abstract— Image retrieval is a technique in which the image is retrieved using feature extraction or tagging so that it can be 
used for a variety of applications. Although there are various techniques implemented for the image retrieval such as using 
Fuzzy Classifier, the methodology used for the image retrieval using Fuzzy is efficient but has more error rate and image 
retrieval rate is low. Hence, an efficient technique is proposed here for the image retrieval using SOM based clustering, so 
that the clustering of the specified objects in the image is done and image is retrieved by training those features of the image. 
The methodology adopted here provides more retrieval rate as compared to the previous technique of image retrieval. The 
idea is to convert the image into HSV color space providing multi-resolution structure and applying SOM clustering to 
cluster and detect the features of the image, now segment only the features, which contains object in the image. 
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I. INTRODUCTION 
 
In the recent years, rapid changing world has seen 
quick progressive in science and technology, for 
providing quick and focused on region-based 
techniques that allow the user to identify a particular 
region of an image and request that the method to 
retrieve images that enclose similar regions, image 
retrieval has been a dynamic area of research for 
several years. The user identified an object by 
providing a small set of example images of a 
particular object to the system, and the system 
retrieves all images that contain the specified object. 
Fields such as medicine, camera work, remote 
sensing, video production and security monitoring 
used analog imaging earlier are exchanging to digital 
imaging, for their elasticity and affordability. To 
evaluate or interpret an image without any human 
intervention, there must be a way of identifying 
unambiguously the pixels that correspond to 
particular features of interest.  
The aim is to create methods that are capable of 
interactively retrieving images that are semantically 
related to the user’s query from a database. 
Traditional content-based image retrieval methods 
use low-level features, such as color, texture and 
shape. However, there is a ‘semantic gap’ between 
the low-level image features and the high-level 
semantics distinguished by the user. Consequently, to 
get better the retrieval exactness, a CBIR method 
should condense this semantic gap. There are 
numerous techniques obtainable to reduce this 
semantic gap. Machine learning techniques can be 
used to join the low-level features with the high-level 
semantics. 
The lower content of query image such as color, 
texture and dimension participate significant role for 
feature selection process. The flow of feature  

 
selection process produces negative outcomes of 
query processing. The feature selection, appropriate 
parameters alteration can change the SVM 
classification performance. The parameters that 
should be best possible consist of define parameter C 
and the kernel function parameters such as the 
gamma (g) for the radial basis function (RBF) kernel. 
To utilize a SVM, one of required to choose a kernel 
function, set the kernel parameters and find out a soft 
margin constant C (penalty parameter).The 
classification algorithm is an choice to finding the 
most excellent C and gamma when using the RBF 
kernel function.RBF algorithms have the prospective 
to produce both the optimal feature division and SVM 
parameters at the same time. Our aim is to optimize 
the parameters and feature subset selection process, 
without lose the SVM classification performance. 
The modified method performs feature selection and 
parameters situation in a new way. Based on that 
whether or not feature selection is carried out 
separately of the classification algorithm that makes 
the classifier, feature subset selection algorithms can 
be classified into two section for provide feature 
vector of support vector machine. Currently the use 
of digital technologies produces a lot of digital 
images.  
Normally images are without human intervention 
recorded in meaningless alphanumeric filenames. An 
enormous range of images are becoming available to 
the public, from photo collection to web pages, or yet 
video databases. In view of the fact that visual media 
needs large amounts of memory and computing 
power for processing and storage, there is a necessity 
for proficiently index and retrieve visual information 
from  image database. In recent years, image 
classification has become a motivating research field 
in application. Well-organized indexing and retrieval 
of large number of color images, classification 
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participates an important and challenging role. The 
most important reason of this research work is to find 
appropriate representation for images and 
classification normally necessitates comparison of 
images classification ability depending on the assured 
useful methods. Image classification is defined as the 
task of classifying the number of images into 
(semantic) categories based on the available training 
data. The major objective of digital image 
classification procedure is to classify the pixels in an 
image into land over cover classes. The output is 
thematic image with a limited number of feature 
classes as be in opposition to a continuous image with 
varying shades of gray or varying colors representing 
a continuous range of spectral reflectance. The wide 
range of digital numbers in different bands for 
particular features is known as a spectral pattern or 
spectral signature. A spectral pattern can be 
composed of adjacent pixels or widely separated 
pixels. Conventionally the digital image classification 
technique can be classified into two types: 
Unsupervised classification Techniques and 
Supervised classification Techniques. On the other 
hand, an image classification can also be classified in 
to two types: Linear Classification and Non-Linear 
Classification. This search in the field of image 
classification started in early years with the aim of 
retrieve specific object in large amount of database. 
Several types of classification method are explained. 
Types of classification Supervise image classification 
Unsupervised image classification  
 
II. LITERATURE SURVEY  
 
Chen and Juang [4] proposed a method based on 
specific object based image retrieval using a Batch 
Support Vector Machine Trained Fuzzy Classifier 
(BSVM-FC). Mainly it is concern about to as an 
object detection problem to retrieve images having 
the specified object from an image database. They 
assumed that object to contain multi-colors in non-
homogeneous allocations. Color histogram from a 
non-uniformly partitioned space was applied as the 
detection features with the purpose of improve the 
detection performance. The feature used for detection 
is color histogram of the object appearance 
composing pixels on the Hue and Saturation (HS) 
color space. To acquire distinctive color histogram, 
the Hue and Saturation (HS) color space is non-
uniformly partitioned are supported on the histogram, 
the BSVM-FC is used as a detector to facilitate 
improve detection performance than the SOTFN-SV 
in the detection problem. The resultant part of the 
BSVM-FC is learned during a linear support vector 
machine in order to give the fuzzy classifier better 
generalization performance. Both the BSVM-FC and 
the feature extraction method are described with 
parallel processing belongings. To ease the retrieval 
time, execution of the method on graphic processing 
entity will also be calculated in the future. 

Juang et.al proposed a method for object detection 
using color histogram based fuzzy-classifier. It has 
been used to the detection of a specific object with 
non-homogeneous color appearance in color images 
using a SOTFN-SV. The proposed technique can 
provide a more precise histogram representation of an 
object color than the extensively used uniform 
partition method. The detection method contains 
three stages .The first stage uses the technique of 
multi-resolution and non-uniformly partitioned 
histogram feature to explanation for the dissimilarity 
of object sizes and positions. The second stage uses a 
splitting K-means clustering method for false alarms 
(FAs) elimination and object localization. In the 
expectations, spatial color information will be 
integrated into the detection features to add improve 
the detection performance. The use of SOTFN-SV 
classifier accomplished higher generalization 
capability than an FNN. Histogram of all searching 
window in each image resolution is fed to a SOTFN-
SV for classification. Many object candidates are 
produced in this stage. 
 
Baddeti Syam et. al. Proposed CBIR technique for 
retrieving the appropriate images all the way through 
database. The proposed technique is using GA for 
retrieving similar images. In the feature extraction 
development of the CBIR scheme, contour let, nature, 
texture, and the color histogram features are 
extracted. Proposed method using GA, has the 
advantage of the shape feature to the features and get 
out the correspondence measures of the retrieving 
image for querying different images. Then the fitness 
function is calculated for each genetic materials based 
on the SED. After the fitness computation, the 
chromosomes are the area under discussion to the GA 
process crossover, transformation and choice of best 
chromosomes. Then the large amount of similar 
images, which are appropriate to the given query 
images are recovered from the image database. 
Karpagam et. al. proposed a new methodology 
aspires at improving the retrieval and classification 
correctness of images. A CBIR scheme has been 
applied successfully using the SVM neural network-
based classification and retrieval model. On behalf of 
assembling the model, the easy color indexed 
histogram and wavelet features are utilized wavelet 
histograms, which are used to design an easy and 
proficient CBIR system with good performance and 
without using any exhaustive image-processing 
feature extraction technique. The distinctive indexed 
color histogram and wavelet decomposition-based 
horizontal, vertical and diagonal image characteristics 
contribute to the most important features for the 
retrieval method. Support vector machine is used for 
classification and thereby to get better retrieval 
correctness of the method. The performance of the 
proposed content-based image classification and 
retrieval system is calculated with the ordinary ease 
dataset. 
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Sonali Jain, proposed they use machine learning 
technique such as support vector machine. Firstly it 
will be taken out all the significance and 
insignificance features of image like size, mean, 
standard deviation, histogram value color, texture, 
shape and entropy but accurate selection of feature is 
very complicated task. SVM is used to find out the 
best possible outcomes. It also calculates the 
generalization capability under the inadequate 
training samples. The most important centre of 
attention of that proposed work was to illustrate the 
relative study of neural network and support vector 
machine. Now they use SVM as a classifier for the 
classification of image and are appropriate this 
classification procedure to all the features of image, 
which are extracting from feature extraction step. It is 
generally used to find maximum margin hyper planes 
in a high dimensional feature space. Now they also 
explain all the circumstances such as best separating 
hyper planes, linearly non-separable case and 
nonlinear support vector machines in which SVM 
work. A kernel based learning method used for just 
the mapping idea. Therefore, with the help of using 
support vector machine we get a lot of better 
performance than the other traditional method and get 
optimal outcomes. 
Daxiang Li, have proposed a new MIL algorithm for 
image classification, named as RSSVM-MIL, which 
is based on RS attribute reduction and SVM. With the 
intention of by using this algorithm it transform bag 
to a single sample, they first presented a new way to 
make visual vocabulary, and distinct a fuzzy 
membership function to compute the fuzzy 
histogram, which change the MIL problem to a 
supervised learning problem. One technique based on 
RS attribute reduction is applied to decrease the 
redundant attributes in the fuzzy histogram, and 
subsequently bag-level SVM classifiers are skilled or 
image classification. Then they calculate the 
performance of RSSVM-MIL on the COREL data 
set, relative experimental results confirm that this 
algorithm is sufficient, and the performance is viable 
with other state-of-the-art MIL algorithms. Aspiring 
at these harms, based on rough set (RS) attribute 
reduction and support vector machine (SVM), a new 
multi-instance learning (MIL) algorithm is proposed 
to execute the image classification. Because MIL 
allocates for common labelling at the image level, in 
place of excellent labelling at region level, it can 
extensively get better the effectiveness of image 
categorization. 
 
III. PROPOSED WORK 
 
Image retrieval process a user must search a database 
of many thousands, or millions, of images. Find a 
particular image. This search in the field of image 
classification started in early years with the aim of 
retrieve specific object in large amount of database. 
The proposed technique implemented work is the 

combinatorial method of detecting objects in the 
image. Various images are trained and tested for the 
classification of objects and non-objects in the image. 
Here in the proposed methodology the dataset 
containing images of objects and non-objects are 
taken which are first trained to extract the features of 
the images whose object is to be detected. 
 
The proposed methodology works in the following 
steps: 
Training 

 An input image database containing object 
and non-objects. 

 RGB to HSV color space of each image in 
the database. 

 Multi- resolution structure of each image. 
 SOM clustering algorithm to cluster the 

objects in Image. 
 Apply SVM training algorithm to train the 

features of the image based on SOM 
clustering. 

Testing 
 Take an input image. 
 Convert image into HSV color space. 
 Multi-resolution structure of the image. 
 Apply SOM clustering to cluster the image 

into different segments. 
 Extract the features of the image. 
 Detect the object in the image whose 

features are matched at specified position. 
 

 
 

Figure 1: Flow Diagram of the proposed method object 
detection process 

SOM is one of the most popular neural network 
models. Developed for an associative memory model, 
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it is an unsupervised learning algorithm with a simple 
structure and computational form mapping. Self-
organization in general is a fundamental pattern 
recognition process; in which intrinsic inter and intra-
pattern relationships among the stimuli and responses 
are learnt without the presence of a potentially biased 
or subjective external influence. The SOM can 
provide topologically preserved mapping from input 
to output spaces. While the computational form of the 
SOM is very easy, numerous researchers have already 
examined the algorithm. Nevertheless, research in 
this area goes deeper and deeper there are still many 
aspects to be exploited. The main goal of the SOM is 
to transform an incoming pattern of arbitrary 
dimension into a one or two-dimensional discrete 
map, and to carry out this transformation adaptively 
in a topologically ordered fashion. Each output 
neuron is fully connected to the entire source nodes in 
the input layer. This network represents a feed 
forward structure with a single computational layer 
consisting of neurons arranged in 2D or 1D grid. 
Higher dimensions > 2D are possible but not used 
very often. Grid topology can be square, hexagonal, 
etc. An input pattern to the SOM network represents a 
localised region of “activity” against a quiet 
background. The location and nature of such a “spot” 
usually varies from one input pattern to a different. 
All the neurons are in the network should therefore be 
expose to a sufficient number of different realisations 
of the input signal in order to ensure that the self-
organisation process has the chance to mature 
properly. 
 

 
Figure2: Basic flow diagrams of SOM technique  

Let m be the dimension of the input space. A pattern 
chosen randomly from input space denoted by: 

x = [x1, x2, … . . xm ]  
The synaptic weight of each neuron in the output 
layer has the same dimension as the input space. We 
denote the weight of neuron j as: 

w = w , w , … … , w , j = 1,2, … … , l 
where l is the total number of neurons in the output 
layer. 
 
To find the best match of the input vector x with the 
synaptic weights 풘풋 we use the Euclidean distance. 
The neuron with the smallest distance is called 푖(x) 
and is given by: 

i(x) = arg min x−w  , j = 1,2, … … . . l 
 

The steps of proposed algorithm are given: 
 

• The neuron ( 푖) that satisfies the above 
condition is called best-matching or winning 
neuron for the input vector x.  

• The above equation leads to the following 
observation: A continuous input space of 
activation patterns is mapped onto a discrete 
output space of neurons by a process of 
competition among the neurons in the 
network. 

• Depending on the application’s interest, the 
response of the network is either the index of 
the winner (i.e. coordinates in the lattice) or 
the synaptic weight vector that is closest to 
the input vector. 

• The winning neuron effectively locates the 
centre of a topological neighborhood. 

• From neurobiology we know that a winning 
neuron excites more than average the 
neurons that exist in its immediate neighbour 
hood and inhibits more the neurons that they 
are in longer distances. 

• Thus, we see that the neighbourhood should 
be a decreasing function of the lateral 
distance between the neurons. 

In the neighbourhood are included only excited 
neurons, while inhibited neurons exist outside of the 
neighbourhood. 
 
IV. RESULT ANALYSIS 
 
The classification of detecting objects in the image 
and non-objects using SOM based classifier is 
implemented here. The experimental result can be 
calculated two datasets containing objects and non-
objects. The non-objects dataset is containing images 
of the highway and traffic. The Image containing 
objects is can chowder. The various snapshots of how 
detection of objects gives results are presented below. 
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Figure 3: Results of the Existing Work  (a) 
Original Image (b) RGB to HSV image  (c) 
SVM clustering based on Fuzzy (d) 
Extraction of features from Image  (e) 
Detected Object 

 

 
 
Figure4: Results of the Proposed Work(a) Original 
Image (b) RGB to HSV Image ( c) SOM Training (d) 

Clustering of similar pixels using SOM (e) detected 
Object I (f) Detected Object II. 
 
The Table show below is the result analysis of the 
existing and the proposed work. The performance of 
the methodology implemented here is tested on two 
datasets containing objects and non-objects. The 
proposed methodology implemented here provides 
high retrieval rate and the detection of objects in the 
image is better. 
 
TABLE 1: COMPARISON OF RESULT ANALYSIS 

 
Existing 

Work 
Proposed 

Work 
Training Error 

rate 
0% 0% 

Image Retrieval 
Correct rate 

85.4% 92-93% 

Classification 
Ratio 

Low High 

Training Time 0.02 
sec/image 

0.01sec/image 

 
 

Figure 5.1: classified object in database 
 

 
Figure 5.2: Classified Non-Object images database 

Figure5: Retrieved images and detected objects by using the 
proposed SOM with SVM based Clustering. 
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CONCLUSION AND FUTURE WORK 
 
The proposed methodology implemented here for the 
classification and detection of objects in the image 
using SOM based clustering is efficient in terms of 
training time and retrieval rate. Since detection of 
multiple objects in the image are difficult to detect, 
but the methodology applied here not only classify 
the images into those containing objects and those 
containing non-objects but it can also extract the 
features of the objects so that the exact portion of the 
object is detected.  
Although the methodology implemented here is 
efficient in terms of accuracy and retrieval rate. But 
further enhancement can be done in the methodology 
to increase the retrieval rate and takes less time and 
also the technique implemented can be tested on any 
type of object. 
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