
IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 

Research paper© 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, Iss 11, 2022 

 

 

 

A Review: The Use of MATLAB for A Medical Image 

Segmentation System 

Meenu Pardhan
A
, Dr. Renu Bagoria 

B 
Ms. Sakshi Sharma

C
   

M Tech. Scholar in Jagannath University, Jaipur 

Professor in Jagannath University, Jaipur 

Assistant Professor in Jagannath University, Jaipur  

-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Abstract— A brain tumour is an abnormal growth of tissue caused by the rapid division of 

abnormal cells. It invades the skull and prevents the brain from doing what it's supposed to 

do. Because the tumour may develop into cancer, it is crucial that it be found while it is still 

relatively tiny utilising MRI or CT scanned pictures. In this study, we suggest a technique for 

using magnetic resonance imaging (MRI) scans of patients to identify and localise the precise 

location of any brain tumours that may already be present. Pre-processing, edge detection, 

and segmentation are the three steps that make up the suggested technique. A grayscale 

version of the original picture is created, and any visible or undetected noise is eliminated, all 

during the pre-processing phase. Next, we apply picture enhancing methods to the results of 

our edge detection utilising the Sobel, Prewitt, and Canny algorithms. The MRI images of the 

tumour are then segmented so that the damaged area may be seen clearly. At last, the kmeans 

algorithm is used to group similar pixels together. With this case, we developed the project in 

MATLAB 2021a. Glioma brain images provide a difficult challenge for tumour area 

recognition owing to their low sensitivity border pixels. In this work, we improve upon the 

original brain scan using Non-Sub sampled Contourlet Transform (NSCT), and then we 

extract texture characteristics from that improved scan. These characteristics are then used in 

an ANFIS-based training and classification process to determine whether or not a given brain 

picture is a Glioma. After that, morphological functions are used to segment the tumour 

sections in the Glioma brain picture. 
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INTRODUCTION:  

Brain tumours are defined as the 

uncontrolled, abnormal development of 

cells within the skull. It may be either 

benign (not cancerous) or malignant 

(cancerous). The term "benign" should not 

be used interchangeably with "non-

cancerous," however, since benign 

conditions may still be lethal. As the 

tumour develops or swells within the 

brain, it may either directly destroy brain 

cells or indirectly pressure various sections 

of the brain, producing significant 

discomfort [1]. Both their anatomical 

location and the kind of tissue they're 

made of play a role in categorising these 

structures.  

The cause of a tumour, whether benign or 

malignant, may be genetic or may occur 

prenatally in the case of 

craniopharyngioma. The underlying cause 

of brain tumours is often obscure. 

Headaches, nausea, vomiting, personality 

or behavioural changes, intellectual 

deterioration, anomalies of eyes or double 

vision, weakness, lethargy, swallowing 

trouble, hand tremors, etc., are only some 

of the typical symptoms. 

The brain is the central processing unit. 

The brain is a very intricate organ. The 

brain is made up of a lot of soft, squishy, 

nonreplaceable tissue. Patterns may enter 

and stabilise with ease in this environment. 

The brain is shielded from external danger 

by the skull. This skull protects the brain 

from harm, but it also makes it difficult to 

investigate the role of the brain in health 

and sickness. On the other hand, issues 

might arise that disrupt the brain's typical 

functioning, leading to abnormalities in 

both structure and behaviour.  

Tumors are neoplasms, which are solid 

lesions caused by the improper 

development of cells and have the 

appearance of swelling. A tumour is an 

abnormal collection of tissue that grows in 

spite of the body's natural growth controls. 

A brain tumour is a mass of malignant 

cells that forms in the brain or in the 

tissues immediately surrounding the brain. 

Cancerous tumours may kill every single 

brain cell in an area. By pressing on 

nearby brain structures and triggering 

inflammation, edoema, and intracranial 

pressure, it may also indirectly harm 

healthy cells. Malignancy and tumours are 

not the same thing. Tumors may be either 

benign or pre-malignant, but cancer is 

always malignant. Brain cancer is one of 

several types of cancer whose rates have 

risen faster than the national average over 
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the last two decades, by more than 10% 

according to data from the National Cancer 

Institute (NCIS). There are around 29,000 

new cases of primary brain tumours 

identified annually, with roughly 13,000 

deaths, according to the National Brain 

Tumor Foundation (NBTF) for research. 

One-fourth of all childhood cancer 

fatalities are attributable to brain tumours. 

Incidence rates for primary malignant 

brain tumours are 6–7 per 100,000 persons 

annually, whereas the total incidence rate 

for primary brain tumours is 11–12 per 

100,000. 

Recently, MR images have found 

widespread use in medical image 

processing. Because of the brain tumor's 

abnormal tissue development and 

unchecked cell proliferation, the body's 

normal cycle of cell division and death is 

disrupted. There are two phases to the 

brain tumour: - 1) The beginning 2) The 

middle A brain tumour is a malignant 

growth that has metastasized to the brain. 

Brain tumours are now divided as 

Gliomas, medulloblastomas,epeldymomas, 

CNS lymphomas, and oligodendroglomas 

based on the symptoms they produce, 

which may range from seizures and mood 

swings to problems with walking, hearing, 

and vision.  

The first stage of a tumour may be 

removed safely, but the secondary stage is 

problematic since the tumour has usually 

spread and will likely return if it is 

removed. When does this happen, and 

why? This happens when the tumor's site 

is incorrectly identified. Now we move on 

to methods of detection. One method for 

capturing an image of a brain tumour is 

using magnetic resonance imaging (MRI), 

which uses a powerful magnetic field and 

a computer to create a detailed, high-

resolution picture of the disease. 

Computerized axial tomography 

(sometimes known as CT scanning) It 

makes use of ultrasonic equipment and 

similar technologies. A brain tumour may 

be diagnosed and detected with relative 

ease using one of many available 

techniques. Asymmetry in the brain is one 

method of detecting abnormalities, while 

other methods include the nuclear network 

algorithm's watershed and edge detection 

and the fuzzy c mean algorithm. 

NEUROENDOCRINOMIA:  

A brain tumour is a malignant tumour that 

begins in the nervous system and spreads 

to other parts of the body. Since the brain's 

artery-supplying cells are so closely knit 

together, standard laboratory methods are 
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insufficient for analysing brain chemistry. 

Non-invasive imaging techniques like 

computed tomography (CT) and magnetic 

resonance imaging (MRI) have allowed for 

extensive brain research in both medicine 

and science. An abnormal lump of tissue 

that may be solid or fluid-filled is called a 

tumour. Tumors are abnormal growths of 

tissue that may be either benign (not 

cancerous) or premalignant (in the 

precancerous stage) (cancerous). Tumors 

come in numerous shapes and forms, and 

their many names often reflect that. 

Simply said, a tumour is an abnormal 

growth, although it is not always 

dangerous. 

THE PRINCIPLES OF PROCESS 

The fundamental building blocks for 

recognising and segmenting brain tumours 

are shown in Fig. 1. Brain scans are done 

in order to analyse the data. Pictures are 

acquired with the assumption that the 

patient's MRI scans are colour, grayscale, 

or intensity images, and are shown in a 

default size of 220 x 220. For a colour 

picture to be converted to grayscale, a 

huge matrix is used, with each entry being 

a number between 0 and 255 (0 being 

black and 255 being white, for example). 

Then, there are two primary steps—image 

segmentation and edge detection—in 

identifying a brain tumour in a specific 

patient. Phase one of processing: Noise 

cancellation occurs in the pre-processing 

phase, and it may be accomplished using a 

wide variety of spatial filters, both linear 

and nonlinear (Median filter). A number of 

morphological techniques also eliminate 

textual artefacts. In addition, here is where 

the transformation from RGB to greyscale 

occurs. The median filter is built in to help 

with it. These days, an MRI scan is so 

precise that the likelihood of background 

noise being picked up is quite low. The 

heat effect may have brought it here. 

Smoothing a picture is the process of 

making it easier to see while yet keeping 

relevant details intact. The idea is to 

simplify further analysis by reducing noise 

or irrelevant features without significantly 

increasing distortion. 
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Fig. 1. Schematic of the Core Components 

Used to Identify and Segment Brain 

Tumors 

Image registration is the process of 

aligning two or more pictures such that 

their features are consistent with one 

another (aligning them). Images captured 

with multiple modalities (such as MRI and 

CT), at different periods, or with the 

patient in a different posture may be used 

together thanks to image registration in the 

medical imaging setting. For instance, in 

the field of surgery, pictures are collected 

both in advance (preoperatively) and in 

real time (intraoperatively). Due to time 

restrictions, the resolution of the 

intraoperative pictures captured in real 

time is lower than that of the pre-operative 

imaging. Furthermore, it is challenging to 

link the high-resolution pre-operative 

imaging to the low-resolution intra-

operative anatomy of the patient due to the 

natural deformations that occur during 

surgery. The goal of image registration is 

to aid the surgeon in making connections 

between the two pictures. Segmenting a 

picture is a critical first step in any 

effective analysis of an image, since it 

directly impacts the quality of any 

following analysis. However, accurate 

segmentation is challenging because to the 

wide range of lesion sizes, colours, and 

skin textures. Not all lesions have sharp 

edges; others have a gradual gradation 

from lesion to skin. More than one 

algorithm has been presented as a solution 

to this issue. Classification methods may 

be broken down into many categories, 

including thresholding, edge-based, 

region-based, supervised, and 

unsupervised methods. K-mean clustering 

Fuzzy C-means Gradient vector flow 
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(GVF) Water shed segmentation Threshold 

segmentation Clustering Following 

segmentation, undesirable features are 

removed using morphological operations. 

It includes enlarging, shrinking, blurring, 

and erasing images. The final verdict on 

whether or not the tumour is present in the 

MRI has been made. 

EVALUATION OF THE VARIOUS 

PAPERS  

The 2016 World Health Organization 

(WHO) report on the categorization of 

tumours of the central nervous system 

provides a conceptual and relevant review 

of the work that came before it. molecular 

factors utilised in the categorization of 

central nervous system tumours by the 

World Health Organization. In addition to 

the 2016 CNS WHO presence, additional 

diffuse glomas and other tumours are 

defined, along with new features including 

histology and molecular biology [1]. 

World Health Organization issued the 

fourth version of its categorization of 

tumours of the central nervous system in 

2007. Glioma, papillary glioma, 

glioneuronal tumour, etc. are only a few of 

the new names and lists available. Edge 

distribution, localization, symptoms, and 

behavioural and clinical outcomes may all 

vary between histological subtypes [2]. In 

the field of biomedicine, fuzzy clustering 

is a popular technique for detecting 

images. Disturbed MR brain images are 

segmented with the use of a powerful 

fuzzy clustering technique. When 

diagnosing the location of cancer in the 

brain, clustering may be used to pinpoint 

the exact area where the disease is present. 

Magnetic resonance imaging (MRI) is 

used to help diagnose brain tumours [3]. 

Detection of brain tumours, one of the 

most dangerous illnesses today, has to be 

quick and precise. Automated tumour 

identification methods may be used on 

medical imaging to identify tumours, with 

MRI scans serving as one example of such 

a method due to its ability to define the 

tumour growing zone and detect its 

boundaries. When a tumour is detected by 

this method, it may be removed with more 

precision and clarity than with previous 

methods [4]. Neuronal networks are a 

cutting-edge innovation in computing. The 

integration of neurons into layers enables 

for artificial neural network, which is a 

"HOT" study topic like cardiology, 

radiology, cancer, etc. Neural networks, 

including ANNs and the like, are used to 

transform data into action in the medical 

field [5]. It's a novel method for detecting 
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brain tumours, and it has shown promising 

results thus far. Combining the watershed 

technique with an edge detection 

procedure. This approach may be used to 

get colour brain MRI scans. Here, we 

divide the RGB picture into its component 

hue, saturation, and intensity by converting 

it to an HSV colour image. In this 

technique, an output picture undergoes a 

reconstruction of its edges using a savvy 

edge detector. Finally, after integrating the 

three photos, a segmented image of the 

brain tumour is generated. Twenty 

magnetic resonance imaging (MRI) scans 

of the brain are put through this algorithm, 

with impressive results [6]. Images 

obtained using MRI technology reveal the 

very uneven borders of tumour tissues. 

The deformable modes and region based 

techniques are employed for medical 

picture segmentation. Some of the most 

common issues with MRI scans include a 

quiet edge that isn't fully extended, data 

loss at image edges, and a tumor's position 

that isn't well characterised. Once the 

tumor's border is established using this 

approach, the tumor's exact position may 

be pinpointed. Following that, the tumour 

may be surgically excised [7]. 

An detailed survey on the topic of brain 

tumour segmentation and classification is 

available. The breadth of this individual 

project does not permit us to conduct a 

comprehensive literature review. The 

primary goal of this project is to explain 

why and how to choose a certain picture 

type for a given processing task. This 

section reviews and discusses experimental 

findings of a wide range of different 

phenomena. There are two sections in this 

write-up. The first step is picking an 

appropriate input picture that has all the 

information that will be needed. The 

second aspect addresses the selection of a 

reliable procedure that works in tandem 

with this representation to produce the 

desired result. The key to the success of 

this research is the input picture chosen to 

undergo the segmentation and 

classification of brain tumour images; 

several ideas have been presented in this 

area. When choosing an input picture, 

make sure it is crystal clear and includes 

every little detail. Therefore, the preferred 

picture should facilitate an easier 

segmentation and classification procedure. 

The MR picture was chosen because it best 

served the intended purpose. 
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CONCLUSION 

Several methods are suggested in this 

work for identifying and segmenting Brain 

tumours in MRI scans. SOM Clustering, k-

means clustering, the Fuzzy C-means 

algorithm, and the curvelet transform were 

only some of the methods we employed to 

extract and segment the tumour. Brain 

tumour identification using MRI scans 

may be done in a number of ways, as 

shown above; other automated algorithms 

may be developed in the future to improve 

detection accuracy and efficiency. 
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