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ABSTRACT 

Image fusion is the technique in which two input images are fused so as to enhance the image quality. The 

input images have to be the images of the similar scene with diverse quality events. The superiority of the output 

image will be superior to any of the input images. In this paper, medical image fusion performance based on Wavelet 

Packet Transform (WPT) is proposed. Two level decomposition WPT is done on two images to obtain sub-images. 

The ensuing coefficients are fused by rule of Directive Contrast to acquire the fused image. The worth of this method 

have explained by different images such as the Magnetic Resonance Imaging (MRI), Computerized Tomography 

(CT) and Positron Emission Tomography (PET). In this paper the proposed WPT based fusion technique is compared 

with Discrete Wavelet Transform (DWT) based image fusion. Simulation results accomplished that the proposed 

method performs finer for image fusion when compared with DWT. 
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1. INTRODUCTION 

Currently, with the swift expansion in elevated-expertise and current instruments, medical pictures have 

become an imperative constituent of a huge number of diagnosis and cure. So as to sustain extra precise medical 

information for doctors to pact with medical diagnosis, such as X-ray, computed tomography, magnetic resonance 

imaging and positron emission tomography (PET) images. These special medical images typically offer incompatible 

data. For example, the CT image can offer opaque structures like bones with a lesser amount of deformation, however 

it not able to perceive physiological changes. On the other hand, MRI will afford ordinary and pathological soft 

tissues information, however it not able to sustain the bones statistics. In this condition, only one category of image 

cannot be adequate to offer precise clinical necessities for the doctors. As a result, the fusion of the multimodal 

medical images is essential and it has turn into a capable and awfully exigent research area in current existence.   

In this paper, the Directive Contrast fusion rule rely on WPT is done to obtain new precise prominent 

appearance. Therefore, this method is applied for fusion in this paper. 

Wavelet Packet Transform: The main difference between WPT and DWT is that, in the WPT, the fundamental 

filter bank can be decomposed either in low pass branch or in high-pass branch whereas in DWT, the low pass filter 

only decomposed for further decomposition. This produces the subjective tree structure with each tree corresponding 

to a wavelet packet bases. Two level wavelet packet decomposition produces sixteen sub-bands. Out of sixteen sub-

bands, one approximation (LLA2) and fifteen detail coefficients (LLH2 to HHD2) are obtained.   

 
Figure.1. Two level Wavelet Packet Decomposition 

Fusion of Image: Image fusion is joining relevant message from two input images keen on a single image so it 

contains all the data from two input images. In this paper, Image fusion is applied for combining MRI and PET 

images. These two images shows bones and soft tissue information and ensuing fused image contains the bone and 

soft tissues statistics.  

 
Figure.2. Block diagram of Wavelet Packet based Image fusion 
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Wavelet Packet based image fusion scheme block diagram is shown in Fig.2. Image 1 is an MRI and 

Image 2 is a PET. Image 1 is decomposed by WPT and Image 2 is decomposed discretely. After decomposition 

sixteen sub-bands are obtained in every image. In this sixteen coefficients, single is approximation coefficient 

and other fifteen coefficients are detail coefficients. The proposed Fusion rule is applied on fifteen detail 

coefficients. Mean is implemented to fuse approximation sub-band. To end with, fused wavelet packet sub-bands 

are arrived, and inverse WPT is completed to obtain the fused image. 

Directive Contrast Fusion Rule: 

 To fuse approximation sub-sets, mean is implemented as an alternative of averaging. 
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2. RESULT AND DISCUSSION 
The MRI image of size 256x256 is considered as Image 1, and RGB PET image of size 256x256 is taken as 

Image 2 as shown in Fig.3 and in Fig.4, respectively. Two level decomposition using wavelet packet transform for 

MRI and PET images are shown in Figs.5 and 6. The fused image using proposed WPT and DWT are shown in 

Figs.7 and 8. In order to justify, another set of images are considered and they are tabulated in Table.1.  

   
Figure.3. Image1 (MRI) Figure.4. Image2 (PET) Figure.5. Two level wavelet 

packet decomposition for Image 1                                                                

   
Figure.6. Two level wavelet packet 

decomposition for Image 2 
Figure.7. Fused image using 

proposed WPT                                                                                                            

Figure.8. Fused image using 

DWT 
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Table.1. Performance comparison of proposed WPT and DWT for PSNR and Normalized Correlation 

 

Images 

 

PSNR (dB) Normalized Correlation 

Wavelet 

Transform 

Proposed Wavelet 

Packet Transform 

Wavelet 

Transform 

Proposed Wavelet 

Packet Transform 

MRI – PET image (Set 1) 39.7456 43.9712 0.9167 0.9487 

MRI – PET image (Set 2) 38.2904 42.1893 0.9024 0.9311 

MRI – CT image  39.2874 43.9872 0.9183 0.9423 

 

4. CONCLUSION 

In this paper, Wavelet Packet Transform based image fusion and Directive contrast based fusion technique 

is presented for MRI and PET images. Simulation results obtained using MATLAB reveals that the supremacy of 

the proposed Wavelet Packet technique to wavelet transform. This fusion technique found to be successful for the 

fusion in the survival of intrusion  
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