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Abstract— Most of previous image fusion methods aim at 

obtaining as many as information from the different modality 

images. The fusion criterion is to minimize different error 

between the fused image and the input images. With respect 

to the medical diagnosis, the edges and outlines of the 

interested objects is more important than other information. 

How to preserve the edge like features is worthy of 

investigating for medical image fusion. The image with 

higher contrast contains more edge-like features. We 

proposed a new medical image fusion scheme based on an 

improved discrete wavelet coefficient contrast. 

Multimodality medical image fusion has drawn lots of 

attention with the increasing rate at which multimodality 

medical images are available in many clinic application 

fields. Radiotherapy plan, for instance, often benefits from 

the complementary information in images of different 

modalities. Dose calculation is based on the computed 

tomography (CT) data, while tumor outline is often better 

performed in the corresponding magnetic resonance (MR) 

image. CT provides the better information on denser tissue 

with less distortion, while MRI offers better information on 

soft tissue with more distortion. With more available 

multimodality medical images in clinic application, the idea 

of encompassing different image information comes up very 

important, and medical image fusion has been emerging as a 

new and promising research area. The goal of image fusion is 

to obtain useful complementary information from 

multimodality images as much as possible. 
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I. INTRODUCTION 

Several situations in image processing require both high 

spatial and high spectral information in a single image. This 

is important in remote sensing. In computer vision, Multi 

sensor Image fusion is the process of combining relevant 

information from two or more images into a single image. 

The resulting image will be more informative than any of the 

input images. In remote sensing applications, the increasing 

availability of space borne sensors gives a motivation for 

different image fusion algorithms. Several situations in image 

processing require high spatial and high spectral resolution in 

a single image. Most of the available equipment is not capable 

of providing such data convincingly. Image fusion techniques 

allow the integration of different information sources. The 

fused image can have complementary spatial and spectral 

resolution characteristics. However, the standard image 

fusion techniques can distort the spectral information of the 

multispectral data while merging. In satellite imaging, two 

types of images are available. The panchromatic image 

acquired by satellites is transmitted with the maximum 

resolution available and the multispectral data are transmitted 

with coarser resolution. This will usually be two or four times 

lower. At the receiver station, the panchromatic        

 Image is merged with the multispectral data to 

convey more information. Many methods exist to perform 

image fusion. The very basic one is the high pass filtering 

technique. Later techniques are based on Discrete Wavelet 

Transform, uniform rational filter bank, and Laplace 

pyramid. Image fusion methods can be broadly classified into 

two groups - spatial domain fusion and transform domain 

fusion. The fusion methods such as averaging, brave method, 

principal component analysis (PCA) and IHS based methods 

fall under spatial domain approaches. Another important 

spatial domain fusion method is the high pass filtering based 

technique. Here the high frequency details are injected into 

up sampled version of MS images. The disadvantage of 

spatial domain approaches is that they produce spatial 

distortion in the fused image. Spectral distortion becomes a 

negative factor while we go for further processing, such as 

classification problem. Spatial distortion can be very well 

handled by frequency domain approaches on image fusion. 

The multi resolution analysis has become a very useful tool 

for analyzing remote sensing images. The discrete wavelet 

transform has become a very useful tool for fusion. Some 

other fusion methods are also there, such as Laplace pyramid 

based, curve let transform based etc. These methods show a 

better performance in spatial and spectral quality of the fused 

image compared to other spatial methods of fusion. The 

images used in image fusion should already be registered. 

Registration is a major source of error in image fusion. Some 

well-known image fusion methods are: High pass filtering 

technique, IHS transform based image fusion, PCA based 

image fusion Wavelet transform image fusion, pair-wise 

spatial frequency matching. 

II. EXISTING SYSTEM 

The image is decomposed into high-frequency images and 

low frequency images with wavelet transform. Then the 

spatial frequency and the contrast of the low-frequency image 

is measured to determine the fused low frequency image. 

First pyramid structural transform. The mean value of the 

local window of the approximate coefficient is the 

background of the central pixel of the corresponding local 

window of the detail component. DCT is not gathering the 

image information. DWT is not a suitable transform for edge 

information. For all medical images the contrast will be same 

so we can’t take contrast feature for Fusion. 

III. PROPOSED SYSTEM 

Using wavelet transform to decompose original images into 

proper levels. One low-frequency approximate component 

and three high-frequency detail components will be acquired 

in each level. Curve let Transform of individual acquired low 

frequency approximate component and high frequency detail 

components from both of images, neighborhood interpolation 

method is used and the details of gray can’t be changed. We 
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propose Multi-Focus Image Fusion for transform frequency 

in very effective manner: The ‘Contrast' method and the 

proposed fusion method presents lightly better visual effect 

than the others. Especially, the proposed method has less 

disturbing details and has smooth edges such as the outlines 

of skulls and brain tumor. 

IV. CONCLUSION 

We have presented a novel image fusion method based on 

guided filtering. The proposed method utilizes the average 

filter to get the two-scale representations, which is simple and 

effective. More importantly, the guided filter is used in a 

novel way to make full use of the strong correlations between 

neighborhood pixels for weight optimization. Experiments 

show that the proposed method can well preserve the original 

and complementary information of multiple input images. 

Encouragingly, the proposed method is very robust to image 

registration. 

V. FUTURE WORK 

The proposed method is computationally efficient, making it 

quite qualified for real applications. At last, how to improve 

the performance of the proposed method by adaptively 

choosing the parameters of the guided filter can be further 

researched. 
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