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Abstract— The complementary data of a targeted organ 

captures with the help of medical imaging such as MRI and 

CT scan. In order to obtain a better diagnosis and treatment 

of a patient, the necessary data integrates into a single 

image. Image fusion combines useful or complementary 

information from multiple images into a single image. The 

technique of medical imaging produces an internal 

representation of organs for further treatments and analysis 

process. A proposed called new pixel-level fusion algorithm 

used. The key idea in our proposed method to get sharpens 

images. By using the details of sharpened images, the 

weight calculated for fusion purpose. This algorithm 

consists of two significant steps. (A) First step: obtain the 

detail layer images using box filters. (B) Second step: fuse 

the detail images using a fusion rule based on image 

statistics. In this paper, we have established effective results 

using mat lab software. 
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I. INTRODUCTION 

There is a need for a detailed report of the internal organs of 

the human body. Since many diseases originate nowadays, it 

became a challenge to diagnose and to provide treatment 

accordingly.  

Interior organs include Brain, heart, and lungs. 

Here the brain plays a vital role in functioning and 

controlling of the human body, and salient brain patterns 

extracted. Common brain disease includes tumours, brain 

cancer, bone fracture, damage of blood vessels. Analysis of 

disorder uses Magnetic Resonance Imaging (MRI) and 

computed tomography (CT). The cerebral wounds identified 

firstly in the white surface of the brain using MRI. These 

rays of magnetic resonance will provide the images of soft 

tissues of the brain, blood vessels and neural system. The 

images of harder tissues like bones and tumours detected 

using CT.  

These data projects typically using magnetic 

resonance imaging and computed tomography. In medical 

imaging, technique varies data and reports of the brain 

obtained by MRI and CT considered for the process. The 

target is to capture the different brain images and integrate 

to a single image using pixel-level fusion algorithm. The 

first method is to gather a detailed layer of all images by 

utilising box filtering. In Box filtering, each pixel is 

convoluted into excellent images. Every pixel value 

interchanged along with the average value of neighbour 

pixel. The filtering process multiply images and filters the 

kernel. They exhibit a sharpened image as result.  

Both the report of MRI and CT considered for 

extraction. They are fused using pixel-level fusion 

algorithm. From this result, the blocks in the blood vessel 

and nervous problem in the brain detected accurately. 

Although MRI and CT provide the data about the organs, 

the radiologist requires quality images to diagnosis and for 

better treatment. The sharpen images of hard and soft tissues 

of the human brain projects as output. In this paper, we have 

classified various images samples of human brain and fused.  

II. RELATED WORK 

First in medical field the image, processing is a challenging 

role. It is very essential since fusion of images is difficult 

and the quality varies in each sample. A fusion and 

segmentation of human brain convolved from the output of 

MRI the in-depth framework information of neural network 

obtained [6]. Based on Point to point convolution algorithm, 

deep frames of images obtained [7]. 

Previously, the time many diseases diagnosed in 

the medical field using apparitional and spatial information. 

The process of fusion and multiplication create distortion 

and less quality result. Numerous techniques provide image 

modalities using one image sample of a particular organ, 

which is contestable task [8].  

Utilising different parts of brain portion fused using 

Discrete Wavelet Transform (DWT) to obtain a significant 

image as a result. DWT is one of the techniques used to 

diagnose brain disease [9]. Medical image fusion utilises a 

pre-processing method that provides images of a brain 

tumour in available multimodal [10]—many fusion 

algorithms implemented for the medical imaging process. 

The data acquired from multiple brain images used for the 

fusion process. The structural and functional unit of those 

images studied using those images [11]. 

A novel describes the studying of dictionary along 

with grouping sparseness and graphical regulation. A group 

of data considered and coded to get the essential result [12]. 

Base on Neuro-Fuzzy method, the image fusion establishes 

in medical imaging technique [13]. 

III. METHODOLOGY 

The target of this project is to produce an essential fusion 

output of human brain and to eliminate numerous faults 

occurring by different factors of other methodology. That is 

the human brain image taken for extracting clear salient 

pattern of the human brain. The pattern includes the fusion 

process of two different human brain images. One is the 

result obtained from the MRI report and utilises another 

result from the CT report for further process. Firstly, the 

detailed images of every layers of brain obtained. These 

images are filtered using box filtering process. This gives 

exact and sharp image as output. The filtered images are 

fused using fusion algorithm that provides fused images. 

Quality image of human brain detected as result. The nook 

and corner of brain image is determined for further 



Extraction of Salient Brain Patterns for Image Based Classification by Fusion of Images 

 (IJSRD/Vol. 8/Issue 4/2020/047) 

  

 All rights reserved by www.ijsrd.com 214 

diagnosis and treatment to the radiologists. The hard and 

tender portion of brain established in the single pattern with 

sharpness and high quality extraction. The figure 1 

represents the flow chart of fusion process below. 

 
Fig. 1: Flow Chart of Fusion process 

The two essential processes involved here are: 

 Box Filtering Process  

 Pixel Level Fusion Process 

A. BOX FILTERING PROCESS  

The filtering process involves filtration of pixel values of 

images. That is an average value of the surrounding pixel is 

filtered using the box filtering process. A mathematical 

function convolutes the images. A test image of human 

brain and kernel filter procreated to get filtered output from 

box filtering. They provide sharpened images that determine 

the nook and corner, edges of the brain portion. 

B. PIXEL LEVEL FUSION PROCESS 

The two input images of the brain are fused to get a single 

image in this process. The image fused produced by 

calculation value of every pixel in and around the 

neighbouring image value of the pixel. It provides 

betterment of image quality when compared with other 

images. Also, the data of each image pixel improved in 

pixel-level fusion method. When data of fused image 

compared to any other individual image, there is betterment 

in the extraction of the feature of the brain, segmentation of 

brain image.  

The merging process takes place by weighing the 

pixel value. High-frequency factors considered for 

determining the average pixel value compared with lower 

frequency factor. The images obtained from MRI and CT 

report taken for the sample fusion process.  

1) Steps Involved in Flow Chart: 

In the above fig 1, two inputs considered. The image 

received from MRI and CT taken. The first input image 

considered as X ( i, j) and Y ( i,j). Other input images as X ( 

i, j) and Y ( i,j) gathered from MRI and CT. 

These two image input passed into the filtering 

process, which after filtering provides GFt,f(X, Y) and 

GFt,f(Y, X).  

They separately involved into fusion process in X 

and Y axis that produces XB(t,f) and YB(t,f) that is the soft 

and hard portion of the brain image. 

XB(t,f) and YB(t,f) is let into summer that decides 

the value XD(t,f) and YD(t,f) for calculation the weights. 

From this, the weight of the image for both x and y 

value determined as Wx(i,j) and Wy(i,j) 

The fused detailed image value calculated from 

their surrounding statistical properties.  

X(i,j)* Wx(i,j)+ Y(i,j)* Wy(i,j) / Wx(i,j)+Wy(i,j) It is 

mathematical function involved in fusion process. 

The final fused image is produced as F(i,j). 

These are the mathematical steps involved to determine the 

weights of detailed images—the statistical property of each 

input image when fused provide sharp and quality output 

image. During a fusion, the pixel value of each image and 

surround image is weighted and calculated.  

The X and Y-axis considered as the variable for 

two different image input. For fusion, the summer involved. 

W indicates the weight of each image that is ( i,j) for each 

pixel-level values. 

IV. RESULTS AND DISCUSSION 

The quality images extracted using the fusion process using 

box filtering. Magnetic Resonance Imaging and Computer 

tomography images gathered for the process. The bright and 

sharp edges of the hard and soft part of human brain 

extracted as a result. This output is useful for future 

diagnosis and treatment process like blocks in a blood vessel 

in the brain and damages between soft tissue, and hard 

tissues of the brain detected. The sample images of the 

human brain are collected for our work and displayed the 

difference below. 

Initially, the image obtained from CT enriched. 

This image represented below in fig 2. 

 
Fig. 2: CT Image 

Next, the image obtained from MRI. It is 

represented below in fig 3. 
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Fig. 3: MRI Image 

`These two images fed into the program separately. 

In this paper, we have established the result using Mat lab 

software. Since the computation is multinomial and the 

iteration is more straightforward in each image. 

 
Fig. 4: Fused Image 

The fused image obtained as mew quality image 

with sharpness. The thicker and thinner structure of the 

human brain obtained. Mat lab software used to implement 

this project. 

 
Fig. 5: Graph 

The Variance and Co-Variance of X and Y-axis 

plotted using the software. 

V. CONCLUSION 

This paper presents an improved quality image with sharp 

edges and nook. The salient feature of brain images 

extracted using the fusion process. Box filtering employed 

that performs a mathematical function. The filtering process 

made using an image sample with kernel filtering. The 

fusion process is involved. The detailed layers of human 

brain images considered for the process. The image of 

Computer tomography and Magnetic resonance imaging fed 

for the fusion process. The quality image obtained so that 

the tender and hard portions of the brain viewed clearly. It 

helps the radiologist to detect the problems, diagnose, and 

provide treatment accordingly. The future work is to inquire 

about other different methodologies for the extraction of the 

medical image process. 
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