
Abstract 

In the current age, the diseases have spread widely, especially 

cancerous tumors, due to problems of pollution and wars. The brain tumors 

are the most common and dangerous cancer tumors in the world. This 

requires more accurate medical images with many details and information, 

to have more precise diagnosis or for early identification and estimation of 

medical problems.  

Medical image fusion is one of the solutions that has become of 

great priority and importance for many scientists, inorder to increase the 

clinical application of medical images. The fusion of images refers to a 

process of merging useful information from different image sources in 

order to create a new single fused image containing the information as 

much as possible with all complementary and common features of separate 

images, without losing the overall meaning of the image.  

There are two types of medical imaging modality that are used in 

this thesis, which are collected from a group of patients who are currently 

in the stage of detection or treatment. The collected images were used as 

references in the medical image fusing, those images are: Computed 

Tomography (CT) and Magnetic Resonance Imaging (MRI), those were 

used for each patient and for the same organ. 

The proposed fusion technique was used to improve the quality of 

the image by modifying Wavelet Transform (WT) by merging the 

references images with using decomposition of Discrete Wavelet 

Transform (DWT) techniques type Haar, which is a fast transformation and 

it is able to improve the contrast and reduce distortion or blur of the image.  

It has been proved by using popular parameters of image quality 

metrics, to test and analyze the output fused image with the most 

significant results, like (66.5106 dB) Peak Signal to Noise Ratio (PSNR), 

(0.7789) Structural Similarity Index Measure (SSIM), (0.0145) Mean 



Square Error (MSE), (40.2699) Percentage Fit Error (PFE), (-0.0428) Mean 

Bias (MB), (0.9203) Normalized Cross Correlation (NCC), (0.5)Max 

Difference (MD) and (0.1205) Root Mean Square Error (RMSE). The rule 

(mean, mean) of fusion shows better performance results than the other 

rules in DWT and from the spatial fusion methods. Which shows a good 

agreement between the visual analysing and quantitative analysing that led 

to improving the quality of the fused image. 


