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Abstract— Medical imaging has become as 

one of the most important tools to identify 

as well as diagnose various disorders. The 

main objective of medical imaging is to 

obtain high resolution image details as with 

as much details as possible for correct 

diagnosis. There are several medical 

imaging techniques such as MRI and 

CT imaging techniques. Both give special 

sophisticated characteristics of the organ to 

be imaged. So it is expected that fusion of 

MRI and CT images of same organ would 

result in an integrated image of much more 

details. Many algorithms and tools have 

been developed for fusing panchromatic 

and multispectral images. A Image fusion 

algorithm based on wavelet transform to 

fuse two images is presented in this project. 

When images are merged in wavelet space, 

different frequency ranges are processed 

differently. It can merge information from 

original images adequately and improve 

abilities of information analysis and feature 

extraction. Wavelet transform of two input 

images is taken together with fusion rule. 

 

Keywords: -Diagnose, Resolution, MRI, CT, 

Fusion, Panchromatic, Multispectral, Wavelet 

Transform. 

I. INTRODUCTION 

 CT and MRI are the most common 

imaging methods for clinical disease 

diagnosis, the new patient image acquire by 

fusing the CT and MRI images will combine 

the advantages of two imaging techniques and 

make    up the deficiency of single imaging 

pattern, the fusion image will contain more 

abundant, visual and comprehensive 

information, acquiring new diagnosis 

information by fusion imaging will be helpful 

for precisely identifying spatial location, size, 

geometrical shape of lesion and increasing 

the accuracy of disease diagnosis. 

 

II. LITERATURE SURVEY 

 The main focus of this paper is first to define a 

hybrid Transform Domain algorithm based on the 

two medical Images (CT and MRI images) are 

fused. This algorithm provides better MSE, PSNR, 

Entropy and Standard Deviation than other classic 

algorithms and to reduce uncertain and 

redundancy, extracting vital information from the 

source images. 

 Medical image fusion uses effective wavelet 

based approach considered by human visual system 

(HVS) and wavelet co-efficient. Different fusion 

schemes are used to combining the coefficient by 

considering low frequency and high frequency 

band schemes. To avoid noise and guarantee the 

homogeneity we preferred to window based 

consistency verification process they are Guassian 

filter wavelet and curvelet transform filtering 

performed. After removing of noise through 

comparative analysis that means which fusion is 

analysis is better result based on the performance 

parameter which are principle component analysis 

(PCA) using fuzzy logic technologies for fusion 

and compared results by root mean square error 

(RMSE), signal to noise ration (PSNR) and entropy 

(H). In this paper, we propose a novel dictionary 

learning method, called Dictionary Learning with 

Group Sparsity and Graph Regularization (DL-

GSGR). Wavelet-domain medical image denoising 

using bivariate Laplacian mixture model IEEE 

Transactions on Biomedical Engineering [11]. In 

this paper, we proposed novel noise reduction 

algorithms that can be used to enhance image 

quality in various medical imaging modalities such 

as magnetic resonance and multi-detector computed 

tomography. 
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III. DISCRETE WAVELET TRANSFORM 

(DWT) 

 Unlike the DFT, DWT is invertible, so that the 

original signal can be completely recovered from 

its DWT representation. In discrete wavelet 

transform (DWT) it is important to note the 

following properties: 

      Wavelet functions are spatially localized. 

wavelet functions are dilated, translated and scaled 

versions of a common mother wavelet 

       Each set of wavelet functions forms an 

orthogonal set of basis function. 

For computing the two-dimensional DWT, it is of 

particular interest for image processing and 

computer vision applications, and is a relatively 

straightforward extension of the one-dimensional 

DWT   

𝑭(𝒂, 𝒃) =  ∫ 𝒇(𝒙) 𝝋(𝒙)(𝒂,𝒃)∗ 𝒅𝒙∞
−∞  

First, we apply a one-level, one dimensional DWT 

along the rows of the image. Second, we apply a 

one- level, one-dimensional DWT along the 

columns of the transformed image from the first 

step. As depicted in the result of these two sets of 

operations is a transformed image with four distinct 

bands: (1) LL, (2) LH, (3) HL and (4) HH. Here, L 

stands for low-pass filtering, and H stands for high-

pass filtering 

 

IV. IMAGE FUSION ALGORITHM 

First step in image fusion using wavelet 

transform consists in extracting the details present 

in two different resolutions. These structures are 

isolated into three wavelet co efficient which 

related to detailed images In wavelet 

decomposition four components are calculated 

from different possible combination of row and 

column filtering and Adding approximate 

components of image1 to approximate components 

of image2, similarly adding detail components of 

image1 to detail components of image2, we will 

get approximate and detail components of target 

image. Inverse wavelet transform is applied to the 

fused components to create the fused image 

 

 

 

 

 

Figure (1): Algorithm for image fusion 

 

V. EXPERIMENTAL RESULT 

 Fig.(1) and Fig.(2) represents the MRI and CT 

images  of brain of same person respectively. In MRI 

image the inner contour is missing but it provides 

better information on soft tissue. In CT image, it 

provides best information on denser tissue with less 

distortion but misses soft tissue information. Fig.(3) 

is the result of orthogonal wavelet fusion technique 

which is by combining of MRI and CT images. The 

orthogonal wavelet fused image have information of 

both Images. 

 

 

 

 

 

 

 

 

Fig. 1 MRI Image of Brain 

 

 

 

 

 

 

 

 

Fig. 2 CT Image of Brain 
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Fig. 3 Fused image 

 

 There are hundreds of mother or base wavelets 

available for decomposition. In practice a mother 

wavelet is selected from ready-made wavelets for a 

particular problem and different wavelets . 

Therefore (x) have different effects. For instance, 

Harr wavelets are suitable for the representing a 

piecewise signal and Daubechies wavelets are more 

suitable for compressing data. The Daubechies 

series is the most commonly used series for 

wavelet decomposition. Choice of mother wavelet 

has an important effect on the decomposition 

result. Although there are no base wavelets that can 

give best results, the Daubechies family, in general, 

has the clearest detection of changes in the energy 

of distorted signals over the most decomposition 

bands. Table below gives the percentage ratio of 

energy of signal A to energy of reference signal at 

different bands. As can be seen that db6 gives the 

maximum energy level and best suited for image 

fusion in medical imaging. 

 

 

VI CONCLUSION 

The aim of this paper has been to fuse MRI and CT 

images of same organ using wavelet transform. For 

an effective fusion of images a technique should aim to 

retain important features from all input images. These 

features often appear at different positions and 

scales. Multi- resolution analysis tools such as the 

wavelet transforms are therefore ideally suited to 

image fusion and thus provide a powerful set of tools 

for image enhancement and analysis together with a 

common framework for various fusion tasks. 

Wavelet fusion method used in this paper reduces 

the ringing and aliasing effects and makes the 

image smoother. 
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