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Abstract: AnnoSearch is searching for semantically and visually similar images and extracting annotations from them. In this 
paper we have proposed AnnoSearch using Content-based image retrieval (CBIR) concept. CBIR deals with the retrieval of 
most similar images resembling to a query image from an image database by using visual contents of the image itself. It requires 
feature extraction and computation of similarity. In this paper we proposed a novel CBIR method by using Haar wavelet 
transforms to decompose colour images into multilevel scale and wavelet coefficients, and on these we perform image feature 
extraction and similarity match by means of F-norm theory. Also in this Image retrieval system, query results are a set of images 
sorted by feature similarities with respect to the query. K-means clustering technique is used so that we can get better favoured 
image result. 
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I. INTRODUCTION 
Content based image retrieval is searching, browsing and retrieving images using the actual contents of the image like visual 

features of an image such as colour, shape, texture and spatial layout. Since most web based image search engines rely purely 
on metadata which produces a lot of garbage in the results content based image retrieval is desirable. Also manually entering 
keywords for images in a large database can be inefficient, expensive and may not capture every keyword that describes the 
image. Thus a system that can filter images on their content would provide better indexing and return more accurate results. 
Here, input for the search is an image, and the output is similar images from the database. 

There are two drawbacks in keyword annotation for image retrieval. 1) Images are not always annotated, and manual 
annotation is expensive and time consuming. 2) The same image may be annotated differently by different observers. 
Sometimes it is very difficult and time consuming to give a proper name to an image, and sometimes a lot of information is 
needed to properly describe an image. That means people need to tag every image properly to ensure good results from 
metadata-based image retrieval, which is a time consuming and inefficient procedure. Pictures have to be seen and searched as 
pictures. Unlike the traditional approach of using keyword annotation as a method to search images, a CBIR system performs 
retrieval based on the similarity of feature vectors such as colour, texture, shape and other image content [3]. 

The block diagram of CBIR system is shown in the following figure. Features are extracted for each image present in the 
image database and its obtained feature vector is stored in the feature database. When a query image comes in, its features will 
be compared with those in the feature database one by one and the similar images with the maximum similar features will be 
retrieved. 

 
Fig. 1 Block Diagram of CBIR System  
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In this paper, we used Haar wavelet transforms to decompose colour images into multilevel scale and wavelet coefficients, 

and performed image feature extraction and similarity match by means of F-norm theory. 
K-Means Clustering is used for grouping of database images into different clusters according to their features. K-Means 

clustering is the process of grouping the whole database images into different clusters according to the similarity of their 
indexes. Each cluster would have a centroid, which is the index of one of the database image. Then images with similar indexes 
will goes to that cluster. 

II. STRUCTURE OF CBIR SYSTEM 
CBIR algorithm is based on decomposition of the database images by compressing them using Haar wavelet transform. With 

resulting coefficients using F-norm theory we extract the features. K-Means Clustering is used for grouping of database images 
into different clusters according to their features. Highly efficient image matching is done.  

The retrieval system is divided as text based retrieving and content or feature based retrieving. In both the system search for 
images are done by entering a query. A user may provide query in terms such as keyword or some image, and the system will 
return images "similar" to the query. Structure of CBIR system is shown in the following figure. 

 
 

Fig. 2 Structure of CBIR System 

III.   HAAR WAVELET IMAGE COMPRESSION 
Haar wavelet compression is an efficient way for compressing images. It is based on averaging and differencing values in an 

image matrix to produce a matrix which is sparse or nearly sparse. A sparse matrix is a matrix having a large portion of its 
entries as 0. A sparse matrix can be stored in an efficient manner, leading to smaller file sizes. The basic method is to start with 
an image A, which can be regarded as an m × n matrix with values 0 to 255. 

The process can be generalized as 2k ×2k matrix, where k is an integer positive number. If there are 2k elements in row in 
matrix, then the transformation process row of matrix will consist of k steps. 

If the matrix consists of N elements (pixels), there will be N/2 averages and N/2 wavelet coefficient values. In other words, 
divide N elements of each row into pairs. Calculate the average of each of these pairs. These numbers will be the first N/2 
elements in corresponding row in new matrix. The half of the difference of these pairs is also calculated. These calculated 
numbers are the last four elements in corresponding row in new matrix. The recursive iterations continue until a single average 
and a single coefficient are calculated. This replaces the original data set of N elements with an average, followed by a set of 
coefficients.  

The Haar equations to calculate an average ai and a wavelet coefficient ci from an odd and even element in the data set are: 
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For example, let us consider an 8x8 matrix to illustrate the Haar wavelet compression process. Let’s concentrate on the first 
row of the image matrix. 

r1 = (88 88 89 90 92 94 96 97) 

Our transformation process will occur in three steps. The first step is to group all of the columns in pairs: 

[88, 88], [89, 90], [92, 94], [96, 97] 

We replace the first 4 columns of r1 with the average of these pairs and replace the last 4 columns of r1 with half of the 
difference of these pairs. We will denote this new row as r1h1: 

r1h1 = (88 89.5 93 96.5 0 −0.5 −1 −0.5) 

The first 4 entries are called the approximation coefficients and the last 4 are called detail coefficients. 

Next, we group the first 4 columns of this new row: 

[88, 89.5], [93, 96.5] 

Replace the first 2 columns of r1h1with the average of the pairs and the next 2 columns of r1h1 with half of the difference of 
these pairs. We leave the last 4 rows of r1h1 unchanged. We will denote this second new row as r1h1h2: 

r1h1h2= (88.75 94.75 −0.75 −1.75 0 −0.5 −1 −0.5) 

Finally, our last step is to group the first 2 entries of r1h1h2 together: 

[88.75, 94.75] 

Replace the first column of r1h1h2 with the average of the pairs and the second column of r1h1h2 with half of the difference of 
these pairs. We leave the last 6 rows of r1h1h2 unchanged. We will denote this last new row as r1h1h2h3: 

r1h1h2h3 = (91.75 −3 −0.75 −1.75 0 −0.5 −1 −0.5) 

We then repeat this process for the remaining rows of A. After this, we repeat this same process to columns of A, grouping 
rows in the same manner as columns. The resulting matrix has several 0 entries and most of the remaining entries are close to 0. 
This is a result of the differencing and the fact that adjacent pixels in an image generally do not differ by much. This is how 
compression of images are done in the database [4]. 

IV.  FEATURE EXTRACTION USING F-NORM THEORY 
Content based image retrieval is based on direct wavelet compression of image in RGB colour space. With the above 

mentioned approach of Haar wavelet transform database images are decomposed offline into multi-level coefficients from -1 to 
-J levels, with which, we can generate colour feature database and perform similarity match between images. After 
decomposition, each resulting sub image is in fact a coefficient matrix, where, by special processing, large coefficients with 
more energy can be distributed in the up left area, therefore, with F-norm theory, we can well decrease the dimension of image 
feature and perform highly efficient image matching. [1]  
 

Suppose A is a square matrix and Ai is its ith order sub matrix where 

 

The F-norm of Ai is given as: 
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Let ∆A i = || Ai|| F - ||Ai-1|| F and ||A0|| F = 0, we can define the feature vector of A as: 

VAF = {∆A1, ∆A2… ∆An} 

A. Similarity Criteria (put as part VI after k-means) 

Define the Similarity αi of ∆A i and ∆Bi as: 
 

V. K-MEAN CLUSTERING ALGORITHM 
K-means is one of the simplest unsupervised learning algorithms that is used for solving the clustering problem. The 

procedure follows a simple and easy way to classify a given data set through a certain number of clusters (assume k clusters) 
fixed a priori. The main idea is to define k centroids, one for each cluster. These centroids should be placed in a clever way 
because of different location causes different result. So, the better choice is to place them as much as possible far away from 
each other. The next step is to take each point belonging to a given data set and associate it to the nearest centroid. When no 
point is pending, the first step is completed and an early grouping is done. At this point we need to re-calculate k new centroids 
as barycentre of the clusters resulting from the previous step. After we have these k new centroids, a new binding has to be done 
between the same data set points and the nearest new centroid. A loop has been generated. As a result of this loop we may 
notice that the k centroids change their location step by step until no more changes are done. In other words centroids do not 
move any more. 

Finally, this algorithm aims at minimizing an objective function, in this case a squared error function. The objective function 

 , 

Where  is a chosen distance measure between a data point  and the cluster centre , is an indicator of the 
distance of the n data points from their respective cluster centers. [9] 

In Content-Based Image Retrieval technique we use the visual content like colour, texture, shape to retrieve the image from 
a huge collection of database. It is a time consuming process to search a given image from large collection. To overcome this 
problem we use k-means clustering technique to form clusters or groups of images having a similar feature and continue to get 
the desired image. In this paper we use colour as visual feature for searching an image. Colour is one of the most widely used 
features for image similarity retrieval, Colour retrieval yields the best results. 

K-means clustering algorithm is used to determine the natural spectral grouping present in a data set. The user gives the 
number of clusters to be located in the data. The algorithm then locates, that number of cluster centers in multidimensional 
measurement space. Each pixel in the image is then assigned to the cluster whose arbitrary mean vector is closest. The 
procedure continues until there is no significant change in the location of class mean vector between successive iteration of the 
algorithms. As k-means approach is iterative, it is computationally intensive and hence applied only to image subareas rather 
than to full scenes and can be treated as unsupervised training areas. K-means group the images into clusters based on the color 
contents and then for iteration we close to the target image. Because of the clustering techniques we can filter most images in 
first iteration. It is presented as below.  
Step 1: Input the image.  
Step 2: Perform the K-means clustering and form a cluster with considering color feature.  
Step 3: Apply the number of cluster suppose K.  
Step 4: Randomly generate K cluster and determine the cluster center.  
Step 5: Assign each point to the nearest cluster center.  
Step 6: Thus each center owns set of points.  
Step 7: Each center finds the centroid of its own points.  
Step 8: Recomputed the new cluster centers.  
Step 9: Repeat step 5 to step 8 until the required criteria is met.  
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However with single k-means clustering algorithm we have to overlook entire database but if we use hierarchical clustering 
with K-means together it gives better accurate result in a time less than above propose method. Hierarchical clustering assists 
faster image retrieval and allows the search for most relevant images in large image databases [6]. 
 

VI.   SIMILARITY CRITERIA 
Define the Similarity αi of ∆A i and ∆Bi as: 
 

   
and we can thus give the similarity α of the matrices A and B as: 

 
Where, 

  
and 

 .  Obviously, the similarity is 0≤ α ≤1. 

VII.  CONCLUSION 
In this paper we proposed AnnoSearch using content based image retrieval concept. We have used Haar wavelet transform 

for decomposition of images. The Haar wavelet transform is represented using special function called Haar wavelets. Image 
transforms are very important in digital processing. When we click on a WWW address which contains an image, that image 
appears in installments. The source computer recalls the Haar transformed matrix from its memory, starting with an 
approximation and working up to the final complete image.  

Then we used F-norm theory for feature extraction, followed by K- means clustering algorithm to form the cluster of images 
and similarity matching is done using f-norm theory. K-means clustering is an efficient and powerful technology for handling 
large data sets. Image retrieval becomes faster by using clustering and it also allows the search for most relevant images in large 
image database. By using k-means clustering user can select the closer group of images so that they get faster results.  
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