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Abstract -A multi-tiered content-based image retrieval system for images using a reference database containing images of 
more than one category (flowers and vehicles) is considered. The multitier approach classifies and retrieves images 
involving their specific subtypes, which are mostly difficult to discriminate and classify. Initially, color and texture features 
are extracted and a feature vector is formed. The color features are extracted using color moments. The texture features are 
extracted using GLCM. The feature vector consists of both color and texture features. In the proposed system, the first tier 
uses SVM classifier to classify the category of images. Then SVM classifier is followed by KNN (K-nearest neighbor) 
which searches the corresponding database, index will be computed by similarity feature matching. The query image is 
classified by the classifier to a particular class and the relevant images are retrieved from the database. This system retrieves 
the most similar types in the image level by enabling multi-image queries in order to ensure the consistency among the 
retrieved images. The system enables multi-image query in order to protect the semantic consistency among the retrieved 
images.  
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I. INTRODUCTION 
 
For fast retrieval of images from large image 
databases, retrieval efficiency and computational 
complexity problems has to be addressed. Hence, 
CBIR system is used to overcome these problems. 
The Content Based Image Retrieval(CBIR) system 
retrieves relevant images based on its own content. In 
the CBIR system, feature vectors are extracted using 
low-level techniques. The images areretrieved 
depending upon the attributes of an image like color, 
texture, shape, boundary, and region. Content-based 
image retrieval has become an important research 
topic in recent years because of proliferation of video 
and image data in digital form. In conventional image 
databases, images are retrieved based on the keyword 
and moreover keyword annotation is subjective. An 
alternative approach to avoid manual annotation is 
Content-based image retrieval (CBIR) which indexes 
the image by their low level features such as color, 
texture, shape etc. 
 
 The block diagram of basic CBIR system is shown in 
Fig. 1.  

 
Fig.1 Block diagram of CBIR 

Feature vector from each image is used as index in 
the database.  
Feature vector from query image is extracted and 
compared with each image in the database to retrieve 
the similar query image. CBIR is becoming very 
popular because of high demand for searching image 
databases of ever-growing size. 
 
II. RELATED WORKS 
  
In the system is designed for medical images. Cancer 
tissues are considered and retrieved. Due to the large 
size of microscopic images, it is noteworthy that the 
manual annotation of these images is time 
consuming. In this modern era, this is made possible 
using devices like X-ray, Computed Tomography 
(CT), MRI, etc., The medical images plays a key role 
in detection, diagnosis, monitoring, treatment, 
research, education. Although many CBIR systems 
exists for radiology, a flexible and comprehensive 
system is required. The commercial search engines 
like Google, Yahoo are based on keyword search 
corresponding to the image. To reduce the semantic 
gap between the query images with that of the 
database images, a pre-filtering approach based on 
fuzzy c-mean clustering was used. To extract low 
level features from the radiographic images, 
expectation-maximization algorithm was used. 
Color is extracted using color moments and texture is 
extracted using Gabor filter. The recent biomedicine 
CBIR systems retrieve images according to the 
anatomical categories of their content. For example, 
heart or chest X-ray images, Automatic Search and 
Selection Engine with Retrieval Tools (ASSERT) 
system was designed for high-resolution CT images 
of the lung. The feature extraction from microscopic 
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images are challenging due to their varied textures, 
overlapping cell structures even for the same disease 
type. In, feature integration is performed along with 
relevance feedback. Feature integration is 
advantageous as it combines several features together 
for extraction. yet,  relevance feedback is time 
consuming. As a result the accuracy of retrieval is not 
accomplished to the appropriate level. So, novel 
approaches are essential for retrieval of medical 
images from the database. 
 
III. PROPOSED SYSTEM 
 
Low level image features like color and texture are 
extracted from the query image. Color feature is 
extracted using color moments. Texture features are 
extracted using co-occurrence histogram.Then, two-
tier architecture is employed. SVM classifier is 
followed by KNN algorithm. 

 
Fig.2 Steps involved in retrieving the relevant image 

 
IV. COLOR EXTRACTION 
 
A RGB query image is inputted from the user. Then, 
RGB image is converted into HSV image. This is 
because HSV image is more compatible with human 
color perception.HSV space can separate the 
chromatic and achromatic components, i.e., hue (H) 
channel distinguishes colors, saturation channel (S) 
represents the percentage of white light added to a 
pure color space, and value (V) refers to intensity of 
perceived light HSV image is segmented into three 
horizontal non-overlapping regions. The reason 
behind segmentation is to improve the discriminating 
power of an image. First two color moments namely 
mean and varianceare extracted. 

 
Fig.3 Different Image regions: (a) Whole image  (b) Image 

divided horizontally into three equal regions. 

Region 1 = mean + variance 
Region 2 =mean + variance  
Region 3 = mean + variance 
 
And, hence totally 6 features for an image. 
The algorithm used to determine the similarity 
measure between input image and query image is as 
follows: 
 
(1)The query image, I is inputted. 
(2)RGB color image is converted into HSV image. 
(3)Segment the image into three equal non-
overlapping horizontal regions. 
(4)Calculate the moments for each color channel to 
get 6 numbers from image I. 
 
V. TEXTURE EXTRACTION 
 
Co-occurrence histograms are used to extract the 
texture features of the image.The input RGB query 
image is converted into Grey scale Image. 
 
Gray Level Co-occurrence Matrix  
 
 A gray level co-occurrence matrix (GLCM) 

contains information about the positions of 
pixels having similar gray level values.  

 A co-occurrence matrix is a two-dimensional 
array, P in which both the rows and the columns 
represent a set of possible image values.  

 A GLCM Pd[i,j] is defined by first specifying a 
displacement vector d=(dx,dy) and counting all 
pairs of pixels separated by d having gray levels 
i and j.  

 The GLCM is defined by  
 
Where nijis the number of occurrences of the pixel 
values (i, j) lying at distance d in the image. The co-
occurrence matrix Pdhas dimension n × n, where n is 
the number of gray levels in the image. For example, 
if d= (1,1)  
 
There are 16 pairs of pixels in the image which 
satisfy this spatial separation. Since there are only 
three gray levels, P[i,j] is a 3×3 matrix.  
 
VI. ALGORITHM FOR GLCM 
 
 Count all pairs of pixels in which the first pixel 

has a value i, and its matching pair displaced 
from the first pixel by d has a value of j.  

 This count is entered in the ith row and jth 
column of the matrix Pd[i,j]  

 Note that Pd[i,j] is not symmetric, since the 
number of pairs of pixels having gray levels [i,j] 
does not necessarily equal the number of pixel 
pairs having gray levels [j,i].  
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Figure 4.   Extraction by GLCM 

 
The texture features like contrast, correlation, energy 
and homogeneity are extracted from each image.  
 

VII. FEATURE VECTOR 
 
The feature vector combines the color and texture 
features extracted from each segment of the image. 
Feature vector is given by: 
{E1, σ1, E2, σ2, E3, σ3, contrast, correlation, energy,  
homogeneity} 
 
VIII. SUPPORT VECTOR MACHINE 

 
The proposed CBIR system operates at two tiers. In 
the first tier, the designed classifier categorizes the 
query image/images into one of the major types such 
as Flowers and Vehicles.  
 
Once the category of the image is determined, the 
search for the query image can be carried out among 
the category relevant subtypes in the subsequent tier.  
For example, when the query image belongs to 
Flower category, the database images in the first tier 
will be filtered according to the Flower category. 
Then the subsequent search will be performed on the 
Flower category subset to retrieve the images from 
the correct category of the query images. 
 
IX. SVM CLASSIFIER 
 
SVM is used when the data has exactly two classes. 
SVM is a computational algorithm that learns by 
example to assign labels to examples. Finding the 
best hyperplane is an important and a challenging 
task. An SVM-type classifier is employed to 
categorize the query image into one of the two major 
types (for example) such as Flowers or vehicles using 
the extracted features.  
The SVM classifiers are used in statistical learning 
theory and have been successfully used for various 
classification tasks in computer vision. The purpose 
of SVM is to find a decision hyperplane for a binary 
classification problem by maximizing the margin, 
which is the distance between the hyperplane and the 

closest data points of each class in the training set that 
are called support vectors. The hyperplane is chosen 
among all the possible hyper planes through a 
complex combinatorial problem optimization so that 
it maximizes the distance (called the margin) between 
each class and the hyperplane itself.  
The SVM with the largest margin is the best case to 
be used. The radial basis function of the SVM 
classifier is most frequently used kernels and it gives 
better results than other kernels for the categorization 
of the data. 

 
Fig 5. SVM classifier 

 
X. K-NEAREST NEIGHBOR 
 
In the second tier, knnretrieval methodology is used 
to retrieve the images from the reference database in 
the order of their image-level visual similarities. Once 
the category of the query image is detected in the first 
tier, further search is performed on the prefiltered 
database, which includes only the sample images of 
the detected category. Correlation distance measure is 
used to compare the distance between the query 
image and image in the database.The k-NN algorithm 
is one among the simplest of all machine 
learning algorithms. 
 It is an instance-based learning, or lazy 
learning.Therefore, it is necessary to retrieve images 
related to their higher level semantic characteristics in 
order to provide more accurate results to the user of 
the CBIR system. 

 
Fig 6. Concept of K Nearest Neighbour algorithm 

XI. RESULT 

Pixel value of 
Grey Scale Image 
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(a)                                  

 
 (b) 
 

 
                            (c) 
 

 
                          (d) 

Fig.5 (a) Query Image, (b) Segmented HSV image, (c) Color 
Features, (d) Texture Features 

 
 
 
 
 

 
 
 
 

CONCLUSION 
 

This paper produces a new approach for retrieving 
relevant images effectively and efficiently. Color 
moments are used since these properties are rotation 
invariant. GLCM for texture features calculates the 
relation between two pixels which increases the 
accuracy. Moreover this method has enhanced 
retrieval result and reduces retrieval time since the 
search and the retrieval is category based because of 
the use of SVM classifier and hence time complexity 
is reduced.  

 
FUTURE WORKS 

 
We will investigate more effective color and texture 
feature extraction methods, improve the robustness of 
the system by increasing the number of categories in 
the database. If this produces better results, this paper 
can be extended for various real time projects such 
traffic intensity, cloth store inventory management. 
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