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ABSTRACT 

Brain tumor segmentation is a very important task in medical image 
processing. Early diagnosis of brain tumors plays a crucial role in improving 
treatment possibilities and increases the survival rate of the patients. For the 
study of tumor detection and segmentation, MRI Images are very useful in 
recent years. One of the foremost crucial tasks in any brain tumor detection 
system is that the detachment of abnormal tissues from normal brain tissues. 
Because of MRI Images, we will detect the brain tumor. Detection of unusual 
growth of tissues and blocks of blood within the system is seen in an MRI 
Imaging. Brain tumor detection using MRI images may be a challenging task 
due to the brain's complex structure. 

In this paper, we propose an image segmentation method to detect tumors 
from MRI images using an interface of GUI in MATLAB. The method of 
distinguishing brain tumors through MRI images is often sorted into four 
sections of image processing as pre-processing, feature extraction, image 
segmentation, and image classification. During this paper, we've used various 
algorithms for the partial fulfillment of the necessities to hit the simplest 
results that may help us to detect brain tumors within the early stage. 
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1. INTRODUCTION 

Because brain tumors are the most common type of cancer 
in humans, research into them is crucial. 
It is the primary cause of the rise in child and adult death rat
es. Headaches, nausea, vomiting, personality and behavioral 
changes, memory loss, sensory disruption, weakness, and 
numbness is among the signs of brain tumors. 

The term "tumor" refers to abnormal tissue growth. Brain 
tumors are divided into two categories: benign and 
malignant tumors. In the case of a brain tumor, MRI imaging 
is crucial for analysis, diagnosis, and therapy planning. When 
compared to other commonly used X-ray scanners, the 
images produced by an MRI scan are better at exhibiting 
small details and so have a greater diagnostic quality. 

In this paper, we will primarily focus on improving existing 
image processing algorithms or designing a better strategy 
for tumor diagnosis with a reliable graphical user interface.  

 
Now that we have a scanned image of the brain, we must 
precisely identify the tumor, its size, and its position. The 
Neurosurgeon will need all of this information to complete 
his diagnosis. This is where CIP (Computerized Image 
Processing) can assist. We can accurately detect the tumor 
using various segmentation approaches and feature 
extraction methods. 

Tumors can damage all healthy brain cells directly, and they 
can also harm healthy cells indirectly by crowding other 
sections of the brain. The proposed approaches are applied 
to an MRI scan of the human brain, which serves as the 
system's input images or original images. At the same time 
as histogram equalization methods are being processed, the 
RGB input photos will be converted to grayscale in the pre-
processing stage. 
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2. Methodology: 
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2.1. Preprocessing: 

The pre-processing stage improves an image by removing 
undesired distortions and showing observable areas of the 
image. The input image is converted to grayscale, which 
improves image quality. It's a catch-all term for operations 
on images at the most basic level of abstraction. To increase 
the detection of the problematic region from an MRI, 
preprocessing techniques are applied. 

Before we begin processing our image, we must ensure that 
it is free of extraneous data and in the correct format for 
processing in order for the results to be accurate. Pre-
processing is the term used to describe this procedure. 

Conversion to grayscale, noise reduction and noise removal, 
picture reconstruction, image augmentation, and, in the case 
of medical pictures, steps such as skull removal from an MRI 
are all examples of pre-processing. 

Converting a picture to grayscale is one of the most used pre-
processing techniques. A grayscale image is frequently 
mistaken for a black and white image, but this is not the case. 
Because a black and white image has only two hues, black 
and white, the intensity can be either 1 or 0. A grayscale 
image, on the other hand, is made up of shades of grey with 
no apparent color. 

This means that without revealing any color, each pixel 
indicates the intensity value at that pixel. A grayscale image, 
unlike a black and white image, has a variety of colors, with 
white being the lightest and black being the deepest. The 
intensity values of a pixel in a grayscale image are also not 
absolute and can be infractions. 

So basically we are dividing preprocessing stage into 3 main 
steps: 
1. Converting MRI images to grayscale image: 
We are converting MRI images into grayscale for the 
following reasons - 
An RGB color image requires 8*3 = 24 bits to store a single 
color pixel (8 bits for each color component); however, when  

 
converting an RGB image to a grayscale image, only 8 bits are 
required to save a single pixel of the image. As a result, 
storing a grayscale image will take up 33% less memory than 
storing an RGB image.  

Grayscale images are far more convenient to work within a 
variety of situations, like as It is easier to deal with a single-
layered image (Grayscale image) than a three-layered image 
in many morphological processes and image segmentation 
problems (RGB color image ) because it is easier to detect 
features in a grayscale image rather than MRI images 

2. Anisotropic diffusion 
Anisotropic diffusion reduces visual noise without deleting 
substantial portions of the image information, such as edges, 
lines, or other crucial elements for visual interpretation. 

3. Image enhancement 
Before processing, image enhancement is the process of 
increasing the quality and information content of raw data. 
Contrast enhancement, density slicing, spatial filtering, are 
all common techniques for image enhancement 

 

2.2. Feature extraction: 

The most important part of image processing is feature 
extraction. It is done for reducing the original dataset by 
measuring and extracting certain features. Feature 
extraction starts from an initial set of data and builds 
features that are informative and non-redundant. 
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It entails reducing the number of resources required to 
accurately describe a huge quantity of data. When 
performing an analysis of complex data the major problems 
stem from a number of variables involved. When input data 
to an algorithm is too large to be processed and data is 
redundant, feature extraction is used. 

While handling images, feature extraction is done, if the 
feature dimension is high, then feature selection or feature 
transformation is done where high-quality discriminant 
features are extracted. 

In this stage, the input image is transformed into squashed 
form, it extracts features. These features include contrast, 
energy, entropy, smoothness, variance, standard deviation, 
etc which are useful in the classification stage. The output 
from the feature extraction stage can be used as an input to 
the classification stage. 

The existence of tumors can be detected using features. 
These features are analyzed and detection of tumor region is 
done. This is how the tumor region is extracted in the MRI 
Image. When features for tumor and non-tumor MRI images 
are extracted, they are used to train the different algorithms. 

2.3. Image segmentation: 

The segmentation is the most important stage for analyzing 
images properly since it affects the accuracy of the 
subsequent steps. Pathologists use hematoxylin and eosin to 
stain body tissue during cancer diagnosis to distinguish 
between tissue types. As a result, we apply image 
segmentation to identify the different tissue types in their 
images. Converting an image into a collection of pixels 
represented by a mask or a labeled image is the process of 
image segmentation. By dividing an image into segments, we 
can identify the important segments of the image. However, 
proper segmentation of images is difficult because of the 
great varieties of lesion shapes, sizes, and colors along with 
different skin types and textures. In addition to this, some 
lesions have irregular boundaries and in some cases, there is 
a smooth transition between the lesion and the skin so this 
creates problems while doing image processing. To solve 
these problems, several techniques have been developed to 
overcome this problem. 

They can be broadly classified as thresholding, region-based, 
supervised, and unsupervised classification techniques:- 

Threshold segmentation  

Watershed segmentation  

Gradient Vector Flow (GVF)  

Clustering 

K-mean Clustering 

 

2.4. Classification: 

The tumor is additionally classified in two: malignant and 
benign. Benign tumors are non-cancerous cells that do not 
infiltrate healthy tissue around them. The growth is very 
slow and the periphery or edge of the benign tumor can be 
clearly visualized. Benign brain tumors are sometimes life-
threatening when they press the sensitive region of the 
brain. Malignant tumors are cancerous cells, which do invade 
surrounding healthy tissue and spread to another part of the 
brain or spine. This tumor grows very faster and more fatal 
than a benign tumor. In order to treat tumors in the brain, a 
classification technique is used which can easily detect the 
type of tumor. 

Based on the existing papers on brain tumor classification, 
various techniques can be used for classification such as 
SVM, ANN, SOM, Fuzzy, PNN, MRF, RF, and CNN. In this 
paper, the SVM technique is used. The classification method 
categorizes all pixels in a digital image. SVM is a supervised 
learning method that is used for data analysis and 
classification. It operates based on a decision plane, 
separating things with distinct class properties.  

This technique can be used for very large data as well due to 
its fast learning speed. The classification of brain tumors is 
used to identify the tumor class present in the MRI image. It 
has two basic steps of training and testing. After this phase, 
accurate tumor type is found in the input image. Because of 
its high generalization, the Support Vector Machine (SVM) 
approach is considered a good candidate performance, 
especially when the feature space's dimension is very large. 

 
    Normal Image         Benign tumor    Malignant tumor  

3. Conclusion & Future Scope: 

In the medical field, manual identification of brain tumors by 
doctors referring to the MRI images is a very time-
consuming task and can be inappropriate for a large amount 
of data. Instead of manual identification, image processing 
can be used to identify the tumor from the images. 
Therefore, this model helps in understanding the creation of 
a system that will carry out image processing and identify 
the brain tumor MATLAB tools. And also show the location of 
the tumor in the highlighted area of the image. 

In near future, a database can be created for different 
patients having different types of brain tumors and locate 
them. Tumor growth can be analyzed by plotting a graph 
which can be obtained by studying sequential images of 
tumor effect. A possible extension of the presented work 
could use more features. Connecting the system to the 
hospital's cloud storage of patient data would be helpful. 
This application can be enhanced to provide mobile phone 
accessibility and usability.  

If this application is developed to analyze all types of MRI 
scans of the same patient and the results of all scans are 
integrated, it can suggest appropriate treatment and 
medication as well. 
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