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ABSTRACT 

The primary goal of this thesis is to diagnose brain tumors based on MRI scans. After a tumor 

has been successfully located, a computer-aided diagnosis (CAD) system is developed using 

artificial intelligence methods so that a diagnosis may be made automatically. Pre-screening 

the MRI images with such CAD systems is necessary since brain tumors are so common in 

humans. Traditional methods of diagnosing brain tumors are more time-consuming, and their 

findings have now become mostly irrelevant. The project made use of a massive database of 

MRI scans, but only the most relevant scans were considered by applying a filter based on the 

tumor's textual and spectroscopic characteristics. Brain tumors may be detected early with the 

use of MRI scans so that patients can get the therapy they need.   
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I. INTRODUCTION 

Changes in mental capacity, loss of sight 

or hearing, and convulsions are common 

signs of brain tumors in humans.  Medical 

imaging methods are only one of several 

that are used to learn more about the 

human body and how it functions in health 

and illness. MRI, NMRI, CT, MRT and 

PET are some of the medical imaging 

methods aid to explore into the problems. 

The human brain can be seen in three 

dimensions thanks to MRI. The inspection, 

detection, diagnosis, and categorization of 

brain diseases all benefit from its exact 

usage. Radiation therapy based on MRI 

tissue segmentation is used in the 

treatment of tumors. This is how we 

determine whether or not the MRI finding 

is a tumor or healthy tissue. Without 

exposing patients to harmful ionizing 

radiation, these methods are routinely 

employed in hospitals for anything from 

initial diagnosis to monitoring illness 

progression. PET utilizes MRI, CT, FMRI, 

DTI, Brain Scans, and MRS to swiftly and 

correctly display the tumor. The size, 

location, and form of tumors may vary 

widely. It develops the characteristics of 

normal tissue and begins to overlap with it. 

This causes abnormally shaped growths of 

brain tissue.   

The annual rate at which new cases of 

primary brain tumors are diagnosed in the 

United States. Only primary tumors that 

are malignant provide a significant health 

risk; not all primary tumors are dangerous. 

Malignant tumors grow rapidly and 

ruthlessly at the expense of surrounding 

healthy tissue. Cancer treatment is not 

necessary for a benign tumor since they 

are not life-threatening and do not spread. 

However, every tumor of any sort is 

harmful because of its hostile and 

infiltrative behavior inside the confines of 

the cerebral cavity. Early detection of 

cancerous tumors allows for prompt 
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treatment, perhaps adding years to a 

person's life span.    

Brain tumors are becoming easier to see 

and diagnose because to advancements in 

medical imaging technology. The CT scan 

is a routine and reasonable procedure that 

is effective, safe, and generally well-

tolerated. This is achieved by having the 

brain decipher visual information. CT has 

several drawbacks since it exposes patients 

to substantial radiation. The destructive 

nature of idleness and the destruction it 

sows when misunderstood.  Consequently, 

CAD-based solutions are created to aid 

radiologists in detecting malignant cells 

inside an MRI picture.    

In comparison to CT, MRI allows for a 

more precise reconstruction of the original 

picture. There are primarily three 

electromagnetic fields used in an MRI 

scanner. Static field (i), gradient field (ii), 

and weak radio frequency field (iii) are the 

three types. Hydrogen nuclei are polarized 

and favored with the application of strong 

magnets. Images of the body may be 

created from the above three 

electromagnetic fields because water 

molecules, which make up human tissue, 

emit a detectable signal that is stored 

spatially.    

II. 1 MRI AND MRI BASED 

BRAIN TUMOR DETECTION  

Brain tumor detection and segmentation in 

MRI images (Figure 1.1) is a laborious 

process that requires the expertise of 

medical professionals. The great degree of 

intensity and textural similarity between 

normal regions and malignant areas makes 

it difficult to automate this operation. 

Although it is not immediately clear what 

kinds of aligned information should be 

employed, some recent initiatives have 

investigated the possibility of using an 

aligned spatial 'template' picture to 

combine spatial anatomic information 

about the brain. Using spatial anatomical 

information as an example, this study 

conducts a quantitative evaluation of the 

efficacy of four distinct alignment-based 

(AB) features for supervised pixel 

classification. There hasn't been any prior 

work that does the following: (1) compares 

various AB feature types; (2) investigates 

possible combinations of AB feature types; 

and (3) investigates the potential benefits 

of mixing AB features with textural 

information in a learning framework. 

When previous approaches fail, this thesis 

investigates the possibility of integrating 

textural and AB information to get 

segmentations that nearly approximate 

expert annotations.  

 
Figurer 1.1 Magnetic resonance imaging 

 The only presently accessible technology 

for accurate assessment of temperature 

changes in vivo is RI-based temperature 

imaging, which takes use of the 

temperature-sensitive water proton 

resonant frequency shift. This approach of 

directing thermal therapy has been 

extensively tested in preclinical settings. 

This study demonstrates the efficacy of the 

method across the entire thermal therapy 

process, from detecting and resolving 

heating below the damage threshold to 

ensuring that thermal exposure is adequate 
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within the target volume while protecting 

surrounding critical structures and making 

precise predictions about the volume to be 

ablated. In this piece, we'll take a look 

back at those validation efforts. Also 

discussed will be clinical trials that have 

shown the method's viability in treating 

humans.   

Magnetic resonance imaging (MRI) is now 

one of the most effective methods for 

detecting and diagnosing an advanced 

brain tumor. Extracting a questionable area 

from a large medical picture requires a 

method known as segmentation. Automatic 

MRI brain tumor identification offers the 

promising prospect of early, accurate 

diagnosis. Using Fuzzy C Means and other 

image processing clustering techniques 

and intelligent optimization tools like 

Genetic Algorithm (GA) and Particle 

Swarm Optimization (PSO), this study 

creates an intelligent system for MRI-

based diagnosis of brain tumors. Pre-

processing and enhancement are the initial 

steps in tumor identification, followed by 

segmentation and classification.   

MRI scan pictures were processed using 

adapted image segmentation methods for 

tumor detection. To automate the process 

of classifying brain tumors from MRI 

images, this study also proposes a 

Probabilistic Neural Network (PNN) 

model based on learning vector 

quantization (LVQ) with image and data 

analysis and manipulation methods. 

Training, performance, classification 

accuracies, and computing time are used to 

evaluate the improved PNN classifier's 

efficacy. The improved PNN, as shown by 

the simulation results, provides a faster 

and more accurate classification than the 

image processing and published traditional 

PNN methods. As shown by simulation 

findings (Liang et al., 2006), the suggested 

system works better than the similar PNN 

system given and is able to classify brain 

tumors in MRI images with a perfect rate 

of success when the spread value is set to 

1. These findings also suggest that when 

compared to traditional PNN, the proposed 

LVQ-based system reduces processing 

time by about 79%, making it a highly 

attractive option for in-vivo brain tumor 

detection and identification.  

III. IMAGE PROCESSING  

Simply put, image processing is any 

procedure wherein an image is altered or 

information is extracted from it. It's a kind 

of signal processing where the input is an 

image and the output might be the same 

picture or some of the image's attributes. 

One of the technologies that is expanding 

quickly nowadays is image processing.  

Standardized procedures for processing 

images:  

1. get the Image by means of cameras 

or other means of importation;  

2. Improve it by applying different 

image processes  

3. Modify it so that self-perceiving 

machines may make better use of it.  

Types of Image Processing  

Analog Image Processing  

The term "Analog Image Processing" 

describes the practice of making changes 

to a picture using electrical signals. The 

picture on television is the most typical 

instance of this. The TV signal is a voltage 

with varying amplitude that represents the 

image's brightness. Modifying the look of 

a picture on screen by electrical means The 

brightness and contrast settings of a TV set 

allow the viewer to modify the displayed 

image's brightness range by adjusting the 

amplitude and reference of the video 

signal.   
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Digital Image Processing   

Images are processed digitally on 

computers in this method. The picture will 

be scanned onto a computer using a 

digitizer (KMM et al., 1997) and 

converted to digital format before further 

processing. It's the process of applying a 

sequence of operations on numerical 

representations of items in order to achieve 

a certain goal. From a single input picture, 

it generates a slightly altered copy of the 

original. It's a transformation from one 

kind of picture to another.   

Processing a two-dimensional image using 

a digital computer is what is meant by 

"digital image processing" (Anil 1989; 

Gonzalez 1999). In a wider sense, it refers 

to the digital processing of any data that 

occupies just two dimensions. The bits that 

make up a digital picture constitute a 

matrix of real numbers. The fundamental 

benefit of using Digital Image Processing 

techniques is that they are flexible, 

repeatable, and keep the accuracy of the 

original data untouched.   

Many surveillance applications now also 

make use of digital video processing, 

which is an extension of digital image 

processing. We'll talk more about medical 

imaging and how digital image processing 

may be put to good use in a bit. The field 

of medical imaging is the topic of this 

study.  

IV. CONCLUSION 

Noise and information are common 

components of the input picture. In order 

to locate the intended subject, preliminary 

processing is necessary.  Initial image 

preprocessing is examined with the goal of 

eliminating noise and improving the 

picture so that it can be normalized. The 

improved picture makes it easier to see 

important details. The use of MR imaging 

in the diagnosis of brain tumors is highly 

regarded. Together, the black and white 

pictures from an MR scan will be 

interpreted as the binary value 0, and the 

white images will be interpreted as the 

binary value 1. Numerous photos were 

taken into account, and those were further 

divided into smaller images so that the 

equalized matrix could be generated.  The 

image's borders, regions, and curved 

sections that will be assigned a number 

value may be more easily identified using 

a binary operation. Typically implemented 

as a 3x3 matrix, this organizing component 

conveys information on the image's 

morphology. Here, we assume a 

normalized value that is consistent with 

the values of binary images. The choice of 

the threshold factor for the first 

assumption achieves this. The surface 

areas on the inside, the outside, and the 

border are all taken into account while 

defining the threshold. Typically, a 

transform function is applied to each half 

of the image separately. When an image's 

template is very robust, the histogram's 

peak value may drop to a valley; this point 

is known as the image's threshold. It is 

possible to discover and identify the same 

using a cropping technique. When the 

picture is enlarged, the thickness increases, 

and when the image is eroded, the opposite 

occurs. If the pixel data is in the 

foreground, the organizing component will 

locate the surrounding pixels and provide 

relevant insights. Selecting features from a 

noise-free picture is the feature extraction 

process. 
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