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ABSTRACT 

 
Engineers have been actively developing tools to detect tumors and to process medical images. Medical 

image segmentation is a powerful tool that is often used to detect tumors. Many scientists and researchers 

are working to develop and add more features to this tool. This project is about detecting Brain tumors from 

MRI images using an interface of GUI in Matlab. Using the GUI, this program can use various 

combinations of segmentation, filters, and other image processing algorithms to achieve the best results. We 

start with filtering the image using Prewitt horizontal edge-emphasizing filter. The next step for detecting 

tumor is "watershed pixels." The most important part of this project is that all the Matlab programs work 

with GUI “Matlab guide”. This allows us to use various combinations of filters, and other image processing 

techniques to arrive at the best result that can help us detect brain tumors in their early stages. 
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1. INTRODUCTION 
 

In these days, the interest in digital biomedical image processing methods takes a most important 
position in two principal and important areas[1]. The most important one is an improvement of 

pictorial information for human studies and processing of biomedical image data for storage. A 
biomedical image sometimes is defined as a two-dimensional function, Ϝ (x,y), where x and y are 
the value or gray level of a biomedical image at a specific point. Ϝ are all finite, discrete quantities. 
We should know that to say an image is a digital image is when it is composed of a finite number 

of elements, each of which has a particular location and value. For example figure  
(1) shows the setting date for an MRI image with a gray level according to researchers at the 
University at Buffalo School of Medicine and Biomedical Sciences. They have reported the MRI 

results of patients who were diagnosed with multiple sclerosis in childhood. They take MRI 
images during the year to diagnose and study the progress of brain disease [2]. 

 
Biomedical images are as different as the areas of the human body. For example, to study soft 
tissue in the human body, we have to use the MRI scan for soft tissue images such as Brain liver 
and other soft tissue in the human body. However, those interested in studying hard tissue such as 
bone or cartilage should use X-ray for a hard tissue image rather than the MRI. The difference in 
the biomedical image is not just in the area but also different in the manner of processing. In  

 
 
 
 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

           Volume: 04 Issue: 06 | June -2020                                                                                                          ISSN: 2582-3930                                     

 

© 2020, IJSREM      | www.ijsrem.com Page 2 

 

 

other words, to process an MRI image it is necessary to use a different method than for 
processing an X-ray image. 

І
input − −T − −→ 

І
output= T [Іinput] 

 
Original MRI image take during the year  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 .showing one example of studying the brain during the year using MRI images. 

 

2. SPECIFIC PROBLEM WITH MRI IMAGE SEGMENTATION 
 

As all the development of biomedical image processing has gained attention from the scientists, 
there are some problems with biomedical image processing that have appeared, particularly with 
MRI imaging. The one general problem with the biomedical image segmentation (MRI image) 
method for image segmentation is that it varies widely depending on the specific application  
[2]. For example, the segmentation program that is used with MRI imaging has different 
requirements from segmentation of CT scan imaging. Furthermore, each image, even if it is from 

the same image application, such as MRI, has its own idiosyncrasies. These can be different from 
other MRI images, which when read by the same segmentation program will give a different 

result. In fact, there is no segmentation method that yields acceptable results for every medical 
image that are more general and can be applied to a variety of data. However, segmentation 

methods that are specialized to one imaging application can often achieve better results by taking 
into account prior knowledge [3]. The image processing segmentation which applies to Magnetic 

resonance images (MRI) are complicated due to the limitation of the imaging equipment. 

 

There is a further problem with segmentation in the MIR image which exists in the homogeneous 
aspects of pixels in imaging regions that make getting information about the image’s subject  
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difficult because the MRI image is all about soft tissue such as brain tissue or liver tissue. 
Homogeneous aspects of pixels in the MRI image make the segmentation program unsuccessful 
with all the MRI image, so the result for one image might be different from another image. In this 
case, we have to change the setting information for the segmentation program [12]. 

 

3. SOME IDEAS FOR MRI IMAGE PROCESSING 
 

Detecting brain tumor and automatic brain tissue classification from magnetic resonance images 
(MRI) is very important for research and clinical studies of the normal and diseased human brain  
[14]. The most important method used to processes an MRI image is segmentation of image 
which works by dividing the objects in the image and processing them separately. There are three 
important segmentation methods used with MRI imaging: 

 

1. Classification based  
2. Region based  
3. Contour based 

 

The complexity and reality of anatomical information presented by MRI have made it a powerful 

tool for medical diagnosis in recent years. However, usually, the researcher is looking for a better 

result so he tries to build and create a more powerful tool that can give a clear idea of an MRI 

image and also to aid in the study and diagnosis of disease. One of those powerful tools used with 

MRI image processing is image segmentation [15]. Image segmentation can be used in different 

ways and can provide different results. For example the way of using region growing 

segmentation is different from watershed segmentation; even the result is different. However, 

using segmentation programs sometimes is complicated because it takes the time to process the 

image and it is difficult to use the same program with all images. The Manual segmentation 

program has also some problems with MRI image making the segmentation impossible to 

reproduce and/or deteriorating the result of the segmentation. Hence, there is a real need for 

automated MRI segmentation tools which save time and provide better and more consistent results 

[15]. 

 

4. COMBINE MRI IMAGE PROCESSING METHODS IN ONE PLACE 
 

This study is about comparing MRI image processing methods with detecting the brain tumor 
from MRI image. Start researching the idea to have the methods in one place showing their results 
at the same time [19]. If the GUI program is easy to control, add segmentation and other MRI 

image processing methods as function tool to the GUI ―guide‖ as shown in figure (12).  
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Figure15. interface for GUI to control MRI image processing 

 

As can be seen in the figure, there are six push buttons. Each button has a function as part of the 
program and also there are six axes showing the resulting image starting with loading the original 

image of the MRI [18]. With help from GUI, we can have a program that runs fast and provides a 
better result with more methods. 

 

5. DETECTING BRAIN TUMOR USING IMAGE SEGMENTATION WITH GUI 

“MATLAB GUIDE”. 
 

The first thing to know is what is the GUIDE program ―GUI‖? It is the Matlab interface File used 
to hold and process information, a function for GUI FIG-files created or modified using 

MATLAB. The GUI is a modern tool that can be found with 0.7 versions or a later MATLAB 
version not automatically compatible with Version 6.5 and earlier versions[19]. GUIDE 

automatically generates two kinds of Matlab files; one is for Matlab interface figures and another 

is for M-file, used to store the command function of the Matlab program [16]. Before, a Matlab 

user had to write the Matlab logarithm in an M-file and if there were any changes they had to go 

back to the M-file to make the change. But now, using GUI we can use the logarithm as a function 

in the GUI file [12]. Writing the function that we need the GUI Matlab file to do: first, we should 

organize the most important part. There are many ways to start GUIDE. You can start GUIDE 

from the Command line by typing guide or start menu by selecting MATLAB > GUIDE (GUI 

Builder). However you start GUIDE, it displays the GUIDE Quick Start dialog box as shown in 

figure(13).  
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Figure16. Showing GUI blank function file 

 

By using the GUI Layout Editor, you can populate a GUI by clicking and dragging GUI 

components—such as axes, panels, buttons, text fields, sliders, and so on—into the layout area. 

You can also create menus and context menus for the GUI [19]. From the Layout Editor, you can 
change the size of GUI interface. How the GUI program working GUIDE automatically generates 

an M-file that controls how the GUI operates. This M-file provides code to initialize the GUI and 

contains a framework for the GUI click-backs, the routines that execute when a user interacts with 

a GUI component. Using the M-file editor, you can add code to the click-backs to perform the 

functions you want [18]. After we site the GUI interface function as in figure (14), we have to 

write the click-back function that will be the tumor segmentation program.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure17. Showing the GUI interface for MRI segmentation program.  
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6. METHODS OF DETECTING BRAIN TUMOR FROM MRI. 
 

Methods that we use to detect brain tumor from MRI images (figure 15) are watershed 
segmentation and contour of the image [17]. Before we start the segmentation we have to filter the 
MRI image noise. We use in this step the digital filter from Matlab (―Sobel edge masks‖) which 
will show the gradient is high at the borders of the MRI objects and low (mostly) inside the image 
as shown in figure(16). 

 
Original image of MRI Brain tumore  

 
 
 
 
 
 
 
 
 
 
 

Image co 

 
 
 
 
 

Figure 18. Original MRI images for brain tumor 

 
Gradient magnitude (gradmag)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 19. Showing MRI image after using of ―Sobel‖ edge mask 

 

Next step is using the contour program to see the contour of the objects in the MRI image 
As can be seen in figure (20)  
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Figure 20. Contour of the MRI image 

 

After we have filtered the noise of the MRI image the next step is finding the gradient magnitude 
in this step we will find the different in the pixels of the image as shown in figure (21) 

 
Watershed transform of gradient magnitude (Lrgb)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 21. Gradient magnitude of MRI image 

 

Compute the Watershed Transform of the Segmentation Function as clear segmentation for the 

MRI image. We use the watershed method starting with the transform of gradient Magnitude as 
can be seen in figure(22) Now we have to make the different pixels as in different region in the 

MRI image in this way we can detect the region of the tumor as it can be seen in figure (23).  
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Markers and object boundaries superimposed on original image (I4)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 22. MRI image region’s using watershed segmentation 

 

7. THE RESULTS BEFORE USING GUI PROGRAM 

 
Gradient magnitude (gradmag)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 23. Original Mri Images for Brain Tumor  
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Original MRI Image for Brain  

 
 
 
 
 
 
 
 
 
 
 

 
Image co 

 
 
 
 

 

Figure 24. MRI image using Soble Makes 

 
Watershed transform of gradient magnitude (Lrgb)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 25. Watershed transform of gradient magnitude (Lrgb) 

 
Opening (Io)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 26. Opening for faltering  
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Opening-by-reconstruction (Iobr)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 27. Opening by reconstruction (lobr) 

 
Opening-closing (Ioc)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 28. Using Matlab function of (loc) 

 
Opening-closing by reconstruction (Iobrcbr)  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 29. using Matlab function of (lobrcbr)  
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Regional maxima of opening-closing by reconstruction (fgm)  

 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 30. Using reconstruction (fgm) 

 
Regional maxima superimposed on original image (I2)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 31. using of superimposed on original MRI image 

 
Thresholded opening-closing by reconstruction (bw)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 32. using thresholded  
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Markers and object boundaries superimposed on original image (I4)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 33. Boundaries of MRI regions 

 

8. THE FINAL RESULT USING THE GUI PROGRAM  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 34. Result after using of GUI with watershed segmentation and contour of MRI image  
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9. TO GIVE CLEAR IDEA ABOUT PROGRAM WE USE DIFFERENT MRI 
IMAGES  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 35. the result after using GUI with another MRI image with a clear Brain tumor 

 

10. CONCLUSION 

 

We see that using the GUI based program, we obtain far superior results than the traditional 
techniques for tumor detection. Using the GUI based programs allows us to change the parameters 
without rewriting the program and allows fast and efficient detection of tumors. The results are 
clearly more accurate and faster. 
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