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Abstract 

  

Content Based Image Retrieval (CBIR) plays a major role in decision making related to clinical activities. CBIR systems 

differ by the way of extracting features. Many feature extraction methods such as Zernike moments, Tamura, Gabor 

Texture, Scale-invariant feature transform, discrete cosine transform and Gray-level co-occurrence matrix are in 

practice. This paper proposes two feature extraction methods that use Curvelet and Wavelet Transforms. Further 

coefficient of variations is used in matching the similar images. Experimental results show that the proposed method is 

efficient in terms of precision and recall. Results shows that the proposed method is well suitable for histology images. 

 

Keywords: CBIR; Discrete Curvelet; Discrete Wavelet Histology Image; Image Retrieval. 

 

 

1. Introduction 

 
1
 The proposed method is focused on CBIR method (Akakin 

and Gurcan, 2012). Image retrieval is the process by which 

retrieving images from the large database giving similar 

image as input. The input images are called as query 

image. There are two approaches widely used in CBIR 

 

1. Description Based Retrieval 

2. Content Based Retrieval 

   

CBIR uses the contents of the query image for retrieving 

similar image. The term content may refer to colors, 

shapes, textures or any other information derived from the 

image itself. The problem of image retrieval depends on 

accuracy, efficiency and scalability. This paper proposes 

wavelet and curvelet coefficients as features. CBIR 

technique includes feature extraction and similarity 

matching using Euclidean distance. In feature extraction 

the visual contents of the images are extracted and stored 

in database. To retrieve images, a user gives an image as 

input called query image. This query image may be an 

example image or sketched figure. Then the query features 

are extracted and the similarities between the query image 

and the database images are calculated and retrieval is 

performed with the indexed images (Sanjoy K. Saha, et al, 

2008). Euclidean distance matching is used for comparing 

the image similarities. It compares the similarity of two 

images in various dimensions, depending on their features. 

The image distance measure of zero signifies an exact 

match between the images. 

                                                           
*Correspondin author: A.Hemalatha 

The image retrieval system was developed in 1990s. An 

image retrieval system used for searching, retrieving 

images according to the keyword, text. Text-based 

techniques can capture high level concepts. It is easy to 

issue text queries. But text descriptions are sometime 

subjective and incomplete, and cannot illustrate complex 

image features very well. But Content based image 

retrieval produces good result based on similarity.  

 VisualSEEk based CBIR  integrates feature-based 

image indexing with spatial query. The integration relies 

on the representation of color regions by color sets (John 

R. Smith, et al, 1996). Local Similarity Patterns (LSP) 

based image retrieval using Region wise image similarity, 

it’s obtained for optimization genetic algorithm based 

relevance feedback is proposed. The LSP allowing 

comparison of different image regions using different 

similarity criteria is more suited for modelling the human 

perception of image similarity (Zoran Stejic, et al, 2003).  

The adaptive clustering and cluster-merging method are 

used to find multiple regions and their arbitrary shapes of 

contours for a given complex image query (Deok-Hwan 

Kim, et al, 2005). Modified Shape feature extraction for 

image retrieval used multi-texton histogram, it  can present 

the spatial correlation of color and texture orientation        

(Srinagesh, et al, 2013 ). Content based microscopic image 

retrieval focusing on multi image query and slide level 

retrieval (Hartice Cinar Akakin, et al, 2012). 

 A detail review of CBIR analyzed the different 

techniques in CBIR (Deepak and Chavan, 2012). 

Relevance feedback is used to retrieve the similar images 

that are initially returned from a given query and to use 

information about whether or not those results are related 

to perform a new query. Relevance feedback approach 

captured more of the user’s relevance judgments by 
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allowing the use of natural language like comments on the 

retrieved images that uses methods from fuzzy logic and 

computational intelligence (Ronald, 2005).  

 In histology image retrieval method proposed the multi 

objective learning method. It optimizes the combination of 

visual features and it uses the combination of low level 

and high level feature extraction methods (Qianni Zhang, 

et al, 2013). The proposed discrete wavelet and curvelet 

transform is applied for texture feature extraction. The 

curvelet and wavelet transforms are used for 

multiresolution analysis and these perform well on both 

spatial and frequency domain.  

 
Fig. 1 Block diagram of CBIR. 

  

The proposed approach is able to learn automatically the 

relative importance of each feature space corresponding to 

the keyword from its associating representative query 

group. Finally the performance is evaluated using 

precision and recall. The Fig.1 shows the block diagram of 

CBIR. 

 The remainder of this paper is organized as follows: 

Section 2 presents the proposed method. Section 3 

introduces the feature extraction and Similarity matching. 

The evaluation procedure and experimental results are 

presented in Section 4 and Section 5 contains the 

Conclusion. 

 

2. Proposed Method 

 

The proposed method of content based image retrieval 

system uses wavelet and curvelet based feature extraction. 

The detailed block diagram of CBIR is shown in 

Fig.2.There are two important modules are performed in 

the proposed method; image insertion and image retrieval.  

The mean, standard deviation and coefficients of 

variations are calculated according to the coefficients. 

These features are considered as an image features, then 

the database is connected and the image features are stored 

in the database.  

 Image insertion module 

 Image retrieval module 

The database is used in image insertion and retrieval 

operations. During the insertion, it works to store the 

extracted features of the images into device. In retrieval 

process it helps to retrieve the feature vectors as it 

contains. 

 

3. Feature Extraction 

 

Feature extraction is used to reduce the dimensionality of 

image. It transforming the input data into the set of 

features is called feature extraction. It Divide whole image 

into sub-blocks and then it extracts features from each sub-

block. The proposed CBIR involves transform based 

feature extraction. Here the image domain is transferred to 

another domain and the coefficients are calculated. From 

the coefficients image features are calculated.   

 

 
Fig. 2 Transform based CBIR 

 

3.1. Discrete Wavelet Transform (DWT) 

  

Wavelet transform is used to convert a spatial domain 

image into frequency domain. It provides the time 

frequency representation. The wavelet transform is created 

by repeatedly filtering the image coefficients on a row-by-

row and column-by-column basis (Balamurugan and 

Anandhakumar, 2009). One level decomposition DWT 

equation is shown in equation (1). 

 

  [ ]  ∑  [ ] [ - ] 
  - 

                                      (1) 

 

where x is the given input image and g is the impulse 

response of the low pass filter. The discrete wavelet 

transform decomposition is shown in Fig. 3. Discrete 

wavelet transform can be performed by iteratively filtering 

an image through the low pass and high pass filters and 

through this the input image is decompose into a series of 

sub band images. 

 

   
 

Fig. 3 Third level decomposition of Discrete Wavelet 

Transform 
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In the proposed method input image decomposed into 64 

wavelet coefficients. Wavelets transform is computed 

separately for different segment of the time domain signal 

at different frequencies, and it well worked in the signal 

discontinuity.  

 

3.2. Curvelet Transform 

  

The curvelet transform (Jean-Luc Starck, et al, 2002), like 

the wavelet transform, is a multi scale transform, with 

frame elements indexed by scale and location parameters. 

Unlike the wavelet transform, it has directional 

parameters, and the curvelet pyramid contains elements 

with a very high degree of directional specialty. In 

addition, the curve-let transform is based on a certain 

anisotropic scaling principle which is quite different from 

the isotropic scaling of wavelets. Transfer function of 

curvelet transform is shown in equation (2). 

 

‖   ̌ ‖ 
 
  (        )  ̌  (   )                        (2) 

 

where f is the given input image and m is the large 

coefficients of the given image.  The curvelet transform 

include four stages 

 

1. Sub-band decomposition: In sub-band decomposition 

the image f is decomposed into p0, ∆1, ∆2. 

 

   (              )                          (3) 

 

where P0 → low pass filter, ∆1 and ∆2 → high pass filters. 

2. Smooth partitioning: It produces a smooth dissection of 

the function into images by multiplying the high frequency 

image ∆sf  with the window function W. 

3. Renormalization: It is the process of centering the 

dyadic square into unit square [0, 1]*[0, 1]. 

4. Ridgelet analysis: Each normalized square is analysed 

in the ridgelet transform (Minh and Martin, 2003). 

 Curvelets are an appropriate basis for representing 

images which is smooth apart from singularities along 

smooth curves, where the curves have bounded curvature, 

i.e. where objects in the image have a minimum length 

scale. Fig. 4. shows the curvelet transferred image.  

 

 
 

Fig. 4 Curvelet Transform Image 

5. Similarity Matching 

  

In CBIR, similarity matching is used to calculate the 

difference between two images. The proposed method 

Euclidean distance matching function is used for 

calculating distance between two points. Euclidean 

distance is shown in equation (4).       

   

 (   )  √∑ (   )  
                                (4) 

                       

where x and y are the extracted features for the input 

image and the retrieved image simultaneously. 

 

4. Experimental Results 

 

The proposed method has two types of datasets in which 

the dataset1 contains 100 histology images and dataset2 

contains 25 car images. 

     

 
 

Fig. 5  DWT coefficients 

 

 
  

Fig. 6 Curvelet coefficients 

 

 
 

Fig. 7. a. Retrieved image using wavelet transforms 
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Fig.7. b. Retrieve Histology image using wavelet 

transforms 

 

Histology means that is a fundamental tool that provides 

information on structure and composition of tissues at 

microscopic level.  The database contains the query image 

and their extracted feature values (i.e. Coefficient of 

variations). Each image in the database used as a query 

image, according with the query image coefficient of 

variations and database values Euclidean distance is 

computed.  

 

           
                  

             
                                         (5) 

 

       
                  

            
                                               (6) 

  

The results are considered to be better if average values of 

precision and recall are high. Fig.9  shows the 

performance of wavelet and curvelet transforms, the 

performance analyzed was calculated using average 

precision and recall. 

 

 
 

Fig 8.  a. Retrieved image using curvelet transforms 

     
 

Fig. 8. b. Retrieved image using curvelet transform 

 

Fig. 5. and Fig. 6. shows the decomposed coefficients of 

DWT and curvelet transforms. If the Euclidean distance is 

zero output is exactly matched according with the query 

image and the distance is less than 0.05 relevant images 

are retrieved. The Output of the wavelet based image 

retrieval is shown in Fig. 7. a. and Fig 7. b.   

 The result of Curvelet is shown in Fig. 8. a. and Fig. 8. 

b. The performance of the proposed method is measured is 

measured in terms of average precision and recall. 

 

Table 1 Retrieval Evolution of the Proposed Results 

 

 

           
          

Fig. 9 Performance of DWT and Curvelet Transform in 

CBIR 

 

Table 1 shows a mean retrieval performance across the 

histology images. Comparing the wavelet and curvelet 

based methods the curvelet transforms gives the best recall 

result. Our future work will include studying the weight 

selection scheme’s performance and developing it into a 

big amount image database indexing scheme. 

 

5. Conclusion 

 

The goal of any information retrieval system is to retrieve 

documents that match the information needed by the user. 

But it is very difficult to specify the information needed to 
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the CBIR system. Sometimes, even the users don't know 

their information needed precisely. Features are classified 

into two types: low-level and high-level features. The low-

level features, such as a color histogram, are the features 

that can be extracted from raw multimedia data by a 

mathematical computation, such as image processing 

algorithms. On the other hand, the high-level features, 

such as the characteristics of a human face, cannot be 

readily and efficiently extracted through the use of a 

mathematical model. The proposed method retrieves the 

image effectively and the performance analysis shows it is 

well suitable for the histology image retrieval. 
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