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Abstract: Image fusion is an approach to gather all important information from Multiple Image and convert the fewer image 

into a single one. In the single image is accurate and it contain More information. The Purpose of Image fusion is not only 

to reduce the amount of data It also to construct multiple images into a single image. The Paper Proposed a method called 

the Framelet Transform that fuses the MRI and CT images. In the images, CT can clearly reflect the anatomical structure 

of bone tissues. Oppositely, MRI can clearly reflect the anatomical structure of soft tissues, organs and blood vessels.  

Framelet Transform produce Shift invariant Method. And segmented the fused image by Using SLIC segmentation.  
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I. INTRODUCTION 

     The Image Fusion is the process to combine the multiple input images to a single image. The Fused image is suitable for 

segmentation, object Recognition, feature extraction. In the fused image is more informative compared to input image. The more 

situation Image processing require high resolution and spatial information in a single image. In Medical fusion application, they 

combine MRI and CT image to detect tumor it is more accurate, efficient and it reduce the work load of doctor. The easiest way of 

image fusion is to take the average of the two images as pixel by pixel. This method which reduce the contrast of image 

     In the previous year various method has been proposed, Bavirisetti and Dhuli [23] proposed an image fusion process depend on 

saliency detection and two-scale image decomposition that can accentuate Saliency records to some extent, but fails to keep the 

distinction in brightness among the infrared goal and the historical past. Yingjie Zhou, Kun Gao proposed a Target Aware 

decomposition of infrared and visible images for high brightness feature.  But it does not suited for medical application purposes.  

Maetal. proposed an method as gradient transfer TV minimization (GTF) that transmit the visible gradient to an infrared image, and 

this successfully accentuate the infrared target although conserving few  details in visible image.   Yet, due to restraint of magnitude 

on the visible gradient, it alter the original brightness values, which can bury small targets.   A few essential information in visible 

images, such as smoke, is also missed as a consequence. 

     In this paper proposed an Implementation of Image Fusion of Framelet Transform for Biomedical Application. The Various 

Fusion method performed the low and high Frequency portion .The CT and MRI images of the same people and same spatial parts 

have been used for the analysis.  Compared with other method our method will not disregard the deviation of aspect eradication. 

Our Proposed method is suited for both medical and military Application And it reduce the Time complexity. 

 

II. RELATED WORK 

     Though Standard DWT may be a powerful tool for analysis and processing of the many real-world signals and pictures, it 

suffered from three major disadvantages, Shift-sensitivity, directionality is poor and phase information is lack. These disadvantages 

severely restrict its scope surely signal and image processing application.  Frame, have a range of attractive features. With Frames, 

better time-frequency localization may be fixed achieved than is feasible with bases. Some Wavelet frames may be achieved than 

is feasible with bases Some Wavelet Transform may be achieved than is feasible with bases cannot be .Frames provide more degree 

of Freedom to hold out design. 

 

III. IMPLEMENTATION OF FRAMELET TRANSFORM 

     The Framelet Transform is implemented on discrete time signal using the over sampled analysis and synthesis filter bank. The 

Analysis filter one low pass filter denoted by h0(n) and two distinct high pass filter denoted by h1(n) and h2(n). Because the 

signaling X(N) moves through the system, the analysis filter bank decay into three sub band each of which is then down-sampled 

by 2.From this process XL(N/2),XH1(N/2) and XH2(N/2) are generated, which represent the low frequency sub band, respectively. 

The up sampled signals are filtered by the corresponding synthesis low pass ho*(n) and two high pass h1*(n) and h2*(n) filters so 

added to reconstruct the original signal. Note that the filter within the synthesis stage or not necessary tha identified as those within 

the analysis stage. For an orthogonal filter bank hi*(n) are just the time reversal of hi(n).  

      Both the CT and MRI images are decomposed using Framelet transform to form various low and high frequency component. 

In the high frequency component contains detail of images like edges noise and details. On the opposite hand, the low frequency 

components contain basic image information. The coefficients of the low frequency component and therefore the  high frequency 

components are then performed with a specific fusion rule.  This selects the biggest absolute framelet coefficient at each location 

from the input images because the coefficient at the situation in the fused image. To reconstruct the fused photograph from the 

discrete framelet transformed signal. Inverse fast discrete Framelet remodel have to be used. The inverse transformation matrix is 

that the transpose of the transformation matrix .The inverse transformation matrix is that the transpose of the transformation matrix. 
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Reconstruction of the input matrix is by multiplying and reconstruction matrix with the input matrix and by the transpose of the 

reconstruction matrix. 

     The inherent multi resolution characteristics of Framelet Transform is exploited in several image process application. Another 

advantage is that it   separate the low frequency and high frequency element. These feature indicates the part of the image which 

should contribute to the output at any given Location. The high frequency element contains details on vertical, Horizontal and 

diagonal Coefficient. The Projected approach uses hybrid approach which mixes the benefit of symbolic logic and framelet to fuse 

the medical image.   

 

A.  FRAMELET TRANSFORM 

     Framelet is similar to  wavelets  have some important function Ѱ (t), Differences, particularly whereas particularly, whereas 

wavelets have an associated scaling function ᵠ(t) and wavelet Framelet have one scaling function ᵠ(t) and two wavelet functions Ѱ 

1(t) and Ѱ 2(t). The scaling function ᵠ(t) and therefore the 

wavelets of  Ѱ 1(t) and Ѱ 2(t) are defined by the low - pass 

filter h0(n) and therefore the two high-pass (wavelet) filters h1(n) and 

h2(n).The Filter hi(n) and hi(-n) should satisfy the Proper Reconstruction (PR). From basic multirate identities, 

the PR conditions are the following: 

 

H0(z).H0(1/z)+H1(z).H1(1/z)+H2(z).H2(1/z)=2 

And 

H(z).H0(1/z)+H1(z).H1(1/z)+H2(z).H2(1/z) 

 

B.  CT IMAGES 

     Computed Tomography may be a medical imaging technology that uses X-ray to form cross sectional Pictures within the body. 

It produces virtual slices of the part being scanned to visualize what’s while not cutting it open. It offers to into regarding size, 

shape and location of bony structure in human anatomy. They are used for Diagnostic and therapeutic function in numerous medical 

disciplines. 

     CT scanning is finished to exploitation associate in Nursing X-ray supply and detector that square measure located on a  hundred 

and eighty degrees across from one another. They rotate 360 degrees round the patient, continuously detecting and sending 

information about the attenuation of X-ray as they pass through the body. To minimize the degree of scatter or blurring very thin 

X-ray beams are used. Detector acquisition system is detected from x-ray attenuation. 

 

C.  MRI IMAGES 

      MRI may be a non-invasive assay that makes use of the potential of magnets to require complex photographs of the soft tissues 

of the frame. It creates images exploitation flux, radio waves and a pc. The magnet creates a strong magnetic subject that aligns the 

protons of hydrogen atoms in the frame. They are then exposed to brief burst of radio waves. This spins the various protons of the 

body and they turn out an indication that’s detected by the receiver portion of the imaging scanner. The signal emitted from 

distinctive body tissues varies. The signal is processed with the aid of PC and a photograph is created Images are produced as slices. 

MRI’s test are used to diagnose a diffusion of situations from torn ligaments to tumors, MRI’s square degree extraordinarily useful 

for inspecting the mind and neural shape. Air and bone seen black in the imaging experiment as they are doing now not solution 

imaging sign. Bone marrow, cerebrospinal fluid, blood and tender tissues vary from the depth  of black to white. Bones and air 

appear black and soft tissues appear white in imaging test. 

 

D.  SLIC SEGMENTATION  

     This is a statistical and unattended methodically that mechanically segmented the super pixel from the fused image. It is color 

based segmentation. It requires Low computational power and low cost. It is actually Very simple algorithm. The  Proximity and 

color similarity in the plane based on the clustering pixel generated by SLIC segmentation method. Hence this methodology is 

employed within the projected approach to phase CT pictures and imaging pictures. 

 

IV. PROPOSED METHOD 

     The proposed method uses a hybrid methodology of fusing CT and MRI pictures. Framelet Transform is used to utilize the 

multiresolution characteristics and also to apply fusion process separately on different frequency components. The Transform is 

used to fuse the approximation coefficients of the images. This method increases the accuracy of the images. And Slic 

segmentation is applied to it to segmented the fused image. 

 

STEP 1: Input CT image and MRI image of the cervix cancer. 

 

STEP 2: Segmented the CT image into high frequency and  low frequency component 

 

STEP 3: Segmented the MRI Image into high frequency and low frequency component 

 

STEP 4: Fuse the segmented CT and MRI images by selecting the maximum value. Fusion of the other regions continues as shown 

in the following steps. 

STEP 5: Apply Framelet transform on the original input images up to the desire level. 
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STEP 6: After fuse the image apply SLIC segmentation to segmented the pixel from the image. 

 

 
Figure 4.1. Block Diagram for Image fusion using Framelet Transform 

 

V. EXPERIMENTAL RESULT 

     The input original CT image and MRI images are  fused by Framelet Transform are shown in   Figure5.1. The SLIC segmentation 

is applied to the fused image is shown in Figure5.2.  

 

 
Figure5.1. Fused Image using Framelet Transform. 

 

 
Figure5.2. SLIC Segmentation 

VI. PERFORMANCE EVALUATION 

     The overall performance assessment can be measured the use of Root Mean Square Error (RMSE) and  Peak Signal to Noise 

Ratio (PSNR) a few of the reconstructed image and the particular photo for every fusion executed. Though general DWT is a 

powerful device for evaluation and processing of many pictures, it suffers from, Shift-  sensitivity, Poor directionality  and Lack of 

segment statistics. This will restriction its scope for signal and photograph processing.  Redundancy is an critical assets of Framelet 

remodel; that is extensively applied in records denoising and devices identity. The noise in the fused photograph could be decreased 

than using wavelet remodel.  On studying the usual overall performance of the Framelet transform, for fusing pix, smallest RMSE 

and highest PSNR should gather. Framelet redesign will provide smallest RMSE and maximum PSNR than wavelet remodel. 
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VII. CONCLUSION 

     This paper first introduces the general fusion scheme based on image enhancement, and then presents a fusion method in view 

of the Framelet transform technology. The image fusion is a very important technique and there is a real interest in this kind of 

applications. There are many methods for realizing this purpose and they have to be studied to choose the better one to a dedicated 

domain.  Our application is supposed to be useful for physicians who want to fusion multi-modality images for support in analysis. 

We will combine the fusion manner right into a distributed utility. In this way, the physicians would have access from remote 

locations, if they have Internet connection and an account created for this application. So, the physicians can do image fusion from 

their office or from home. 
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