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Abstract: Picture combination is procedure of consolidating various info pictures into a 

solitary yield picture which contain preferred portrayal of the scene over the one gave by any 

of the individual information pictures. The need of picture combination for high goals on 

panchromatic and multispectral pictures or genuine pictures for better vision. There are 

different strategies for picture combination and a few methods of picture combination, for 

example, IHS, PCA, DWT, Laplacian pyramids, Gradient Pyramids, DCT, SFIn this 

research, various image type like MRI, CT, PET, ECT, SPECT models has been collected 

and apply the fusion process to calculate the performance analysis parameters like SSIM, 

PSNR, entropy, CWT, etc. This work covers the utilization of wavelet put together 

combination calculations with respect to restorative picture combination of CT and MRI. 

Finally calculated the parameters for disease finding and this research is helpful for disease 

location estimation and finding. 

 

Introduction: term fusion implies by and large a way to deal with extraction of data obtained in 

a few domains. The resultant combined will be progressively helpful and complete then any of 

data pictures and is continuously proper for human visual and machine observation. The 

demanding areas of image fusion are mechanical technology, microscopic imaging and remote 

detecting. Image fusion is the famous territory of the specialized research which is being updated 

as the examination is propelled by modern interest.  

Medical images have varieties of image groups such as CT, MRI, PET, ECT, and SPECT. 

Usually, doctors can combine images to detect the disease and can be used for diagnosis but, that 

will increase the workload on doctors and it’s a tricky tasks. By implementing automatic fusion, 

we can decrease the workload on doctors. This paper presents a method for the fusion of 

Computer Tomography (CT), Magnetic Resonance Imaging (MRI) images based on wavelet 

changes. Different fusion rules are then performed on the wavelet coefficients of different 

frequency bands according to the area of interest. 

 

 
Image fusion is phenomenon of appending the significant data of given arrangement of pictures all 

together by camera at various points of an article into a single picture to get significant and obtained 

highlights from each of the taken images. This broadsheet offers the idea of a fusion of MRI 

(information on softer tissue with much distortion) CT (information on denser tissue with less 

distortion) using Curvelet wavelet transform (CWT), which is used to produce helpful details from 

different format clinical pictures which gives more data to the physician to find the disease location 

in an image. 
 

Fundamental factor of Image Fusion  
1) Reduce the measure of statistics.  

2) Retain sizable facts.  
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3) Create a new Image that is an increasing number of appropriate for the motivations at the back of 

human/machine commentary or for further making ready errands . 

 

LITERATURE SURVEY 
[Syed Inthiyaz et al., Int. J. Res. Pharm. Sci., 2020, 11] 

, Saikumar K1Medicinal Image preparing has immense applications in therapeutic determination. 

This broadsheet contributions the possibility of a combination of MRI(Magnetic Resource 

Imaging)- CT (Computed tomography) utilizing Coverlet wavelet transform(CWT), which is 

utilized to discover the illness area in a picture. In the Medical field, CT furnishes most extreme 

data on denser tissue with less measure of twisting and higher goals pictures. Though, then again, 

MRI furnishes data on gentler tissue with a lot of mutilation. 

Medicinal pictures have assortments of picture gatherings such as CT, MRI, PET, ECT, and 

SPECT. These pictures sorts have various utilizations of their own. The term 'combination' 

signifies securing data from pictures and joining pictures as a solitary picture. The fundamental 

utilization of picture combination is to diminish the measure of information notwithstanding 

build pictures that are increasingly precise and are effectively reasonable for the human and 

machine perspective. Separated from these in the Multisensory field, the definition of picture 

combination is joining two pictures into one picture by separating applicable development. 

Paper 2 

[Sumit Narayan ,Dr Sachi  et al., Feb, 2017] 

 

 

The target of Image combination is to join data from numerous pictures of a similar scene in to a 

solitary picture holding the significant and required highlights from every one of the first picture. 

These days, with the quick improvement in high-innovation and present day instrumentations, 

medicinal imaging has become an imperative part of countless applications,including conclusion, 

research, and treatment. Therapeutic picture combination has been utilized to get helpful data 

from multimodality medicinal picture information.  

[Etal. 2015]Therapeutic Image handling has gigantic applications in medicinal finding. This 

broadsheet contributions the possibility of a combination of MRI(Magnetic Resource 

Imaging)- CT (Computed tomography) utilizing Coverlet wavelet transform(CWT), which is 

utilized to discover the illness area in a picture. In the Medical field, CT furnishes most 
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extreme data on denser tissue with less measure of mutilation and higher goals pictures. While, 

then again, MRI furnishes data on gentler tissue with a lot of bending. At last determined the 

parameters for ailment finding and area estimation to such an extent that this exploration is 

useful for malady area estimation and finding. At last accomplishes the better results 

contrasted with existed techniques 

 

[et.al 2017]Restorative picture combination is utilized to infer helpful data from multimodality 

restorative pictures which gives more data to the specialist. These days, with the quick 

advancement in high innovation and present day instrumentation, restorative imaging has 

gotten a crucial part of countless applications, including finding, research and treatment. 

Restorative picture combination is the thought to improve the picture content by intertwining 

pictures taken from various imaging instruments like CT, MRI for therapeutic conclusion, CT 

gives the best data on denser tissue with less mutilation. X-ray gives better data on delicate 

tissue with more mutilation. 

[et.all 2015] The marvel where Image combination is acquired by choosing the significant 

subtleties of given arrangement of pictures by camera at various points of a scene into a 

solitary picture to show signs of improvement perceptual and quality. The primary reason for 

picture combination is to expel the low quality data of a perceptual picture which are acquired 

from numerous sources. The validity of people on innovation is redesigned step by step 

immeasurably for their every day exercises or work. The motivation behind picture 

combination is to lessen the mistakes and clamor from picture of a scene or thing. The 

requesting regions are mechanical technology, minuscule imaging and remote detecting.  

[et.all.2017]A Discrete wavelet transforms (DWT) is any wavelet transform in which the 

wavelets are sampled discretely. Comparing with other wavelet transforms, advantage it has over 

Fourier transforms is temporal resolution that is it captures both frequency and 

locationinformation. The Discrete Wavelet Transform was developed to apply the wavelet 

transform to the digitalworld. It is a mathematical tool for decomposing an image hierarchically. 

Due to its strong spatial support, the DWT provides a compact representation of the 

frequencycomponent of its signal. The wavelet can be defined by using two functions, the 

scaling function (t), known as “father wavelet” and the wavelet function (t) or “mother wavelet”. 
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[Arnavi et al., 2016]Preprocessing and improvement techniques are used to improve the 

detection of the suspicious region. The preprocessing and enhancement method consists of two 

steps;first the removal of film vestiges such as labels and X-ray marks. Second the removal of 

high frequency components .Two images taken at different angles ofthe same scene or different 

times from different sensors, or from different viewpoints sometimes cause distortion. So before 

fusing the images, we have to make sure that both the images are spatially aligned and have the 

same dimensions (MedhaBalachandraMule and Padmavathi, 2015). The preprocessing can be the 

best solution of it. When MRI images are viewed on computer screen, they look like black and 

white but in actual they contain some primary colors (RGB) content. So, for further processing 

of MRI brain image, it must be converted to perfect gray scaleimage in which the red, green and 

blue components all have equal intensity in RGB space. 

Methodology 

The objective of this paper is to study about the fusion of different images in medical field to analyze 

more than one images for finding the disease location and extracting maximum information out of it. 

Since MRI and CT Scan are he conventional imaging technologies in the field of diagnosis of disease and 

these technologies are used to take image of sensible parts of body which may have any tumor or any 

failure in the physiological aspects of the part of body. The images obtained from these imaging 

technologies have so much of harmonical disturbances and noise so it can’t be directly used for analysis 

by doctors. Also an individual image is not sufficient to detect or estimate the location of disease. So it 

becomes essential to combine more than one images obtained from CT scan and MRI both techniques to 

make analysis better and proper estimation. And this process only is known as image fusion about which 

we are going to explain. The extra ordinary advantage associated with image fusion is that it can also be 

used for memory and time efficient transmission of images from one device to another device. Since we 

know that it is too much space and time consuming to transfer image one by one which may also have 

unnecessary information. Image fusion is responsible to reduce the amount of redundant information in 

image.[3] The concept behind the image fusion is to combine images and extract only necessary 

information. To overcome this task all the images with reference image are combined using discrete 

wavelet transform and then obtained image is used for performing curvelet transform. And this curvelet 

transform provide with some parameters. That can be analyzed for characteristics of the fused image. 

These parameters are entropy (H), Mean square error, and peak signal to noise ratio (PSNR), 

Fundamental Comparison Index, measure of enhancement. 
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Conclusion 

The use of electronics and biomedical engineering is growing day by day in the medical field to improve 

health care. To get image of the parts of body MRI and CT are used which are two different techniques to 

take image of same thing in two different manners. For analysis both the image individually are not 

sufficient. So fusion techniques are used to combine both images, which has more information for better 

clinical diagnosis. Now the fusion is done using CWT method. After obtaining the fused image it’s 

performance analysis is done by evaluating different parameters like Entropy, PSNR, RMSE, and 

standard deviation etc. 
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