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Abstract : Image fusion is the process in which we combine two or more images or some features of images to form a 
single image which is free from distortion and does not loses its information. Images which are taken from different 
angles sometimes needs to be fused together to form a single image which has all the detail information to create accurate 
description of the image. Its application lie for medical imaging, satellite images, general photography etc. Nowadays, 
medical image fusion plays a vital role for diagnosis. There are number of issues related to image fusion that needs to 
resolved.  None of single method can work as generalized for image fusion. In the current paper we are going to hybrid 
two methods: contourlet transformation and curvelet transformation for better fused images. 
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I. INTRODUCTION 

Image fusion is a technique in which different images are fused together to form a single image which contains the 
detailed information of the images. The primary requirement of a good image fusion technique is that the fused 
image should be free from distortion and there should not be any lose of information [1]. The image formed after 
fusion should describe the image more accurately than the source image and is more easily understandable to human 
visual [7]. The resultant image has characteristics of spatial and spectral resolution. In medical images, images of 
same part can be taken from different sources like MRI, X-rays or CT scans etc and with the help of image fusion 
we can provide a single image of these images which has all the vital information from the source images and 
removing irrelevant data. 

A. General Image fusion process 
Feature Extraction: During image fusion feature extraction is the first step; in this step features or objects are 
detected either manually or automatically. The process can be accomplished using different frequency domains. 
 
Feature matching: The next step is feature matching, in this step features are matched and reference image is 
established. The matching algorithm used should be robust and efficient.  

Transform model estimation: This is the third step in which, estimation is made about the mapping functions that are 
used to align the sensed image with the reference image. 
 
Image re-sampling and transformation: Finally, the choice of the appropriate type of resembling technique depends 
upon the trade- off between the demanded accuracy of the interpolation and the computational complexity. 
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fig. 1.  General image fusion process 

B. Techniques 

Many image fusion techniques have been proposed in the literature. Basically, these are categorized into [2]: pixel 
level image fusion, feature level and symbol level image fusion. No image fusion technique can be said to very 
effective every one of them is said to have some flaws. The two image fusion techniques which are used in this 
paper are contourlet and curvelet based image fusion. 

II. Contourlet Transformation 

There are various limitations of using separable extension transforms such as Fourier and wavelet as they are not 
very good in getting the geometry of image edges [4].A true two- dimensional visual information that is important 
to transform that can capture the intrinsic geometrical structure. The main challenge in the pursuit of geometry in 
images comes from the discrete nature of the data.   

 STEP-1 Feature Point Extraction 

In image fusion feature points become locations which can be used to determine whether two images have matching 
points and also to estimate the transformation parameters required to fuse the two images. Here after decomposing 
the images we get subbands of two types of frequencies high frequency and low frequency. 
 
STEP-2 Combing frequencies 

After the first step of decomposing the image next we combine different frequencies. Low level frequencies are 
combined using Activity level measurement ALM and high level frequencies are combined using local energies 

STEP-3 Inverse of images 

After combining both the images inverse of the image is taken to fuse the image together  
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III. CURVELET TRANSFORMATION 
 
Most of the image fusion techniques are not able to deal with the problem of smoothing of curves of the image [5]. 
Curvelet transformation is extension of wavelet transformation and has become very popular in recent time. It is a 
multi focus image fusion method which basically was made to deal with the problem of smoothing of curves. This 
transformation is basically used for those images which has bounded curves where when we zoom in the sharp 
edges appear to be straight curvelet transformation make use of this property. As shown in the following diagram the 
basic working structure of curvelet transformation is shown where the coefficient of images are extracted using 
curvelet transformation , low frequency coefficient are extracted using maximum local energy where as high 
frequency coefficient are extracted using absolute maximum method . After the extracted the low coefficient and 
high coefficients of both the images are matched and the images are fused together forming absolute curved images 
having smoothing of curves 
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IV PROPOSED WORK 
 We have proposed the hybrid of Contourlet and Curvelet transformation for image fusion. Both have their own 
features and limitation. As Contourlet is very fast but it finds difficulty in image having curves and in smoothing of 
curves. Whereas Curvelet work well for images having curves [8]. On the other hand contourlet is very fast and is 
very accurate. So we have combined the features of Contourlet with the curvelet transformation. 
 
The proposed algorithm is as follows: 

1 Firstly on both the source images contourlet and curvelet transformations will be applied and their 
coefficients will be calculated. 

2 Intermediate results of both the images for contourlet and curvelet will be calculated and the images will be 
mashed together as shown. 

3 Inverse contourlet and inverse curvelet will be done  
4 In the end both images will be Fused together 
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V. EXPERIMENTAL RESULTS 

The performance of the proposed technique is calculated using three examples of images. Various parameters are 
used to calculate the end results such as entropy, standard deviation, quality index, maximum difference and 
structural content. These all parameters help define the image quality and the distortion level in the image as The 
geometric error can be quantified by standard deviation of errors for all point pairs, after excluding the pairs of false 
correspondence 

Example 1 

   

Source image 1       source image 2         Fused Image  

 

Example 2 

   

 Source image 3       source image 4       Fused image 

 

Example 3 

   

Source image 5       Source image 6       Fused image 
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Result using proposed technique i.e. image fusion using hybrid of contourlet and curvelet transformation. 

 

Image  

Set 

 

Quality 

Index 

  

Entropy 

 

SD 

 

Max 

Diff 

 

Structural 

Content 

 

Ex 1 

 

83.52 

 

14.67 

 

76.78 

 

124.95 

 

2.1995 

 

Ex 2 

 

117.093 

 

20.1854 

 

75.43 

 

125.95 

 

1.554 

 

Ex 3 

 

79.8228 

 

0.6918 

 

40.60 

 

94.55 

 

1.9612 

 

Results using contourlet transformation 
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SD 

 

Max 

Diff 
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Content 

 

Ex 1 

 

63.80 

 

0.86 

 

76.68 

 

 

127.5 

 

1.573 

 

Ex 2 

 

96.65 

 

0.0031 

 

75.36 

 

128.5 

 

0.8385 

 

Ex 3 

 

59.82 

 

0.12 

 

40.84 

 

104.5 

 

1.215 

 

Result using curvelet transformation 

 

Image  

Set 

 

Quality 

index 

  

Entropy 

 

SD 

 

Mx 

Diff 

 

Structural 

Content 

 

Ex 1 

 

0.94 

 

14.053 

 

91.33 

 

153 

 

1.55 

 

Ex 2 

 

0.42 

 

13.81 

 

87.45 

 

147 

 

0.7732 
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Ex 3 

 

0.8456 

 

0.1727 

 

53.08 

 

119 

 

1.17 

  

 

      

Graph showing values of quality Index                        Graph showing Values of Entropy 

       

Graph showing Values of standard deviation                  Graph showing values of maximum difference 
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Graph showing values of Structural Content 

VI. CONCLUSION 

An efficient approach �������	��
�����	���
��������� ������
���	 has been presented.�The combination of 
the features�of both contourlet and curvelet makes this technique generalized for using it for almost all types of 
images especially for complex(medical) images.  
The proposed technique has some important features 

1. It makes quality better. 

2. It makes the fusion process fast. 

3. More resistant to distortion  

 

In future other methods can be hybrid such as fuzzy logics and results can be verified. 
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