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Abstract—Brain image segmentation is one of the 

important parts of medical diagnostic tools. In brain 

images noise, inhomogeneity and occasionally deviance 

are usually present. The exact segmentation of MRI 

pictures is therefore extremely difficult. However, for 

the correct diagnosis using clinical tools, the precise 

segmentation process of these images is extremely 

important and vital. We present in this paper a study of 

the methods used in the segmentation of brain MRI 

images. The analysis involves a classification of multiple 

segmentation algorithms, which range as deformable 

methods, classification methods and graph based 

approaches from basic threats through to high level 

Segmentation approaches. The analysis concluded with 

the easiest and quickest implementation of thresholding 

methods. The growing method in the region is also fast 

and works quite well in finding high contrast limits. 

Methods for clustering are suitable for spatially 

restricted implementation. 
 

Keywords—image segmentation; Brain MRI images, FCM, 

Region growing, Thresholding, Tumor segmentation. 

I.  INTRODUCTION  

Various kinds of digital images (DI) as of dissimilar 
cameras and sensors with different properties are enhanced 
by the advancement of sensors and camera technology. For 
instance, we have satellite images (SI) like panchromatic 
and multispectral photographs, medical images (MI) like CT 
and MRI [1] that, depending on the application they are 
used, have been used for a different purpose. 

In the field of medical imagery, imaging (IP) is widely 
used for image analysis. The processing of photographs 
usually needs to be segmented into homogeneous regions 
for the retrieval and interpretation of the feats (under 
consideration). IMs are obtained using various modes such 
as CT, MRI, X - ray, polyethylene terephthalate (PET), and 
functional MRIs (fMRI) in the most commonly used 
computed tomography modalities. This study focuses on 
how MRI images are viewed. The radio wave energy and 
the magnetic field are used in the MRI image. Images are 
generated from the MRI image. It's a non - invasive imaging 
technique used for structures of the human body [1]. MRIs 
can provide information that no other technology can 
provide, these include X - ray and CT scanning and 
ultrasound screening. CT details the bony structures and 
MRI gives tissue level information. Typically three 
orthogonal orientations acquire MRI pictures of the human 
brain. It is called the image slices of axially, coronally and 
signally, depending on its orientation (views). The human 
brain is composed of several parts, only a few of which are 

considered for automatic segmentation, depending on the 
need. The most frequently investigated segmentation 
components are: grey matter (GM), Cerebrospinal Fluid 
(CSF) and white matter (WM). The segmented portions of 
the tumor regions are more thoroughly analyzed [2]. 

 

Fig.1. The presence of a brain tumor 

Medical image processing is a gift to human beings for 
preplanning their medical treatments. Brain tumor disease is 
a dangerous disease for human life-cycle because it emerges 
as a dominant disease all over the world. The advanced 
medical diagnosis system detects the brain tumor in patients 
through MRI scanning, but in some cases, the radiologist 
can’t detect tumors even though they may be experienced 
pathologists [3]. Having various sizes, forms and 
manifestations at different sites is the big obstacle in brain 
tumor segmentation. Brain tumor segregation is also 
complicated by the distortion of surroundings in the brain 
due to mass or oedema. Many barriers in brain tumor 
segmentation include objects and noise. The technique of 
recognition is widely used for segmentation patterns. As the 
tissues are outlined, the tumor can be segmented. The effect 
of tumor mass can affect the tissue as usual. The glioma 
section is critical for therapy. Photos may be examined with 
the MRI or CT scanning. For clinical diagnosis, a specific 
classification of medical imaging is needed. Many papers 
are discussed and many researchers are unaware of the best 
paper for further research on this subject. This paper 
advanced with a solution that would educate young 
researchers about recent state-of-the-art articles. [3]. 

Radiologists use (CT scan) and MRI to actually test the 
patient. The brain structures, tumor size, and area appeared 
in the MRI pictures. The detail, for example, the area of 
tumors given radiologists from the MRI pictures was a 
helpful method to analyze the tumor and prepare the 
surgical method to remove it[4]. 

This paper's outline is as follows: Section II 
segmentation of the image. Section III. Part III of the MRI 
pictures Brain Mr Pictures. Section V deals with a review of 
the literature. Section VI provides a study of methods for 
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segmentation of tumors in brain MRI. Part VII. This paper 
ends. 

II. IMAGE SEGMENTATION 

Image segmentation is the main technology for processing 

of the image. A lot of programs either or not on fusion of 

the object or computer images need specific segmentation. 

The segmentation partition the image into specific elements 

of each pixel with comparable features [5]. The adequate 

image segmentation is more complicated assignment. Image 

segmentation has interpreted in another way for diverse 

features. For example, in feature of machine vision, it's far 

observe as a connection among high and low level vision 

subsystems, in medical imaging as a tool to outline 

anatomical configuration and different areas of significance 

whose realize information is usually existing and statistical 

analysis, it's far posed as a stochastic evaluation trouble, 

with hypothetical previous distributions on image form 

which is broadly utilized in remote sensing. The remote 

sensing, additionally it is viewed as a useful resource to 

landscape alternate detection and land use/cover type noted 

examples specific that image segmentation is found in each 

form of photo analysis. This constitutes a number of 

literatures on the photo segmentation. 

 

 
Fig. 3 Block diagram of Image Segmentation process.  

 

III. MAGNETIC RESONANCE IMAGING (MRI) 

In the clinical field, MRI is regularly utilized for the 

identification and representation of body structure subtleties. 

It is utilized fundamentally to recognize varieties in the 

body's tissues, which are obviously superior to figured 

tomography. This procedure along these lines turns into a 

unique method for the location and imaging of tumors in the 

cerebrum [6]. CT essentially utilizes ionizing radiation 

while MRI utilizes a solid attractive field to organize atomic 

magnetization, trailed by changes in radio recurrence 

arrangement distinguished by the scanner. The produced 

sign can be handled further later so as to get extra body data. 

This paper explores tumor detection based on an image. The 

authors then analyze tumor identification in images and 

report on the techniques used to detect colors and to detect 

type. They provide insight and insights into future research 

guidance in tumor detection based on images [6]. 

IV. BRAIN MR IMAGES  

MRI is a propelled procedure of MI that gives rich statistics 

about the life structures of human delicate matter. It has 

various preferences over other imaging strategies that 

empower it to furnish high balance between delicate tissues 

with 3-dimensional information. The amount of data, be that 

as it may, is to an extreme degree a lot for manual 

investigation/elucidation, and this has been one of the 

greatest barriers to efficient MRI use. For this reason, 

computer-aided image analysis automatic or semi-automatic 

methods are needed. It is a significant job to segment MR 

portraits into numerous tissue groups, mainly GM, WM & 

CSF. Brain MR Images have the number of highlights, 

specifically the accompanying: first, they are factually 

basic; with few classes,MR Images are theoretically piece-

wise constant. Second, the contrast between the distinct 

tissues is comparatively high. The MR image contrast relies 

on how the picture is obtained. By changing the RF and 

gradient beats and thoroughly selecting relaxation timing, 

distinct components can be highlighted in the object being 

pictured and produced. 

V. LITERATURE SURVEY 

One of the highly focused fields in the medical community 

is the MRI method for segmenting tumors from a brain 

image. A comprehensive literature review of recent brain 

tumor segregation methods based on images of brain MRIs 

will be discussed. The results and the analysis of state-of-

the-art methods are included. With the recent contribution of 

numerous researchers, different methods of image 

segmentation are briefly clarified. In this regard the readers 

are seeking to open new dimensions to explore the research 

field concerned. It has been shown, during the complete 

review process, to increase efficiency in the tumor 

separation of the brain MRI images by the combining of the 

CRF with the Fully Convolutional Neural Network (FCNN) 

and CRF with Deep Medic or Ensemble. Segmentation is 

the process by which brain parts are extracted or classified. 

The segmentation part depends on the problem hand. 

Segmentation is the main step in the image analysis. 

Imaging segmentation can be widely divided into simple 

and advanced methods.  

At a finer point, they may be divided further into the 

categories 1) Thresholding 2) method based on the edges, 3) 

methods based on the area, 3) methods based on clusters. 4) 

Method based on morphology, 5) neural networks, 6) 

deformation patterns and 7) genetic algorithms.  

The study in this paper also relies on these definitions and 

on its applicability to brain MRI images. The strategy for 

division is additionally affected by the nearness of articles in 

the pictures. Pictures of human mind MRIs have fluctuating 

degrees of disability, for example, power or force 

inhomogeneity Non-consistency (INU). Due to tononic 

uniformity in the acquisition of data, the INU results in 

MRI, images (human brain parts) being shaded. The level 

inhomogeneity of area dependent methods[4, 5] is highly 

affected. 

 

VI. SEGMENTATION TECHNIQUES 

 

The tumor of the brain is also described in various forms. In 

the laboratory, the strategies of brain tumor segmentation 

are typically categorized into three major groups namely the 

degree of human involvement, semi-automated 

segmentation and manual segmentation [20]. The details 

shown in brain tumor images, and some other details like 

anatomy must have been learned by brain tumor experts for 

manual brain segmentation as a result of manual brain tumor 

segmentation, Brain tumor boundaries are drawn manually, 

and different label paintings contain anatomical features. 

Semi - automatic and completely automatic segmentation of 

the brain tumor pictures were analyzed due to questionable 

and sporadic limits, with discontinuities and fractional 

volume impacts in the brain tumor pictures. A portion of the 

regular techniques utilized in picture division are:- 
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6.1 Conventional methods  

The paper utilizes for the most part standard IP procedures 

for sectioning traditional cerebrum tumors, for example, 

limit - based strategies and locale - based techniques. Edge 

and locale - based strategies are broadly utilized for two - 

dimensional picture division. 

 

6.2 Threshold-based methods  

This is used to convert gray picture into binary picture. 

Thresholding: thresholding. This segmentation approach 

corresponds with a single defined requirement for all image 

pixels. 

 

 

 

6.3 Global Thresholding  

Suppose that image f (x , y) histogram is a dark background 

of light objects. The intention and the background pixel 

intensity are divided into two dominant modes. A T-bulb 

value is chosen so that the target and context are isolated. In 

the global thresholding. When pixels from different 

segments overlap in intensity, globally speaking 

thresholding does not produce the desired efficiency. 

Intensity overlap can be caused by (a) noise (b) variation in 

image lighting. 

 

6.4 Local Thresholding  

When the background lighting is inconsistent, the global 

threshold approach is not suitable. The T threshold value in 

locally-based threshold techniques depends on the f(x, y) 

gray levels and certain local pixel image quality, such as 

mean or modification. 

 

6.5 Genetic Algorithm (GA) 

Genetic algorithm is a characteristic heuristic meta 

calculation propelled. Through arrangement of chromosome 

is established in GA and every genetic comprises of 

qualities. The following round will incorporate the best 

arrangements made while dismissing the bad arrangements. 

By using the algorithm their solution is better developed so 

that it converges with a nearly optimum solution. A GA is 

usually divided into five phases: population, fitness 

assessment, range, melt, mutation and finishing. The initial 

population is spontaneously created and genes can be 

unpredictable. After initialization process, the state of each 

chromosome is evaluated. 

 

6.6 Watershed Algorithm (WA) 

The division of Watersheds is a procedure of inclination 

division. The image's gradient map is called a relief map. 

This breaks the image into a bombardment. The separated 

areas are known as watersheds. The Watershed 

segmentation tackles a different problem of image 

segmentation. This is ideal for pictures of greater severity. 

The segmentation of the wetlands is caused by lines. Marker 

regulated watershed segmentation is used to regulate 

segmentation. The Sobel operator is edge detection suitable. 

The sobel operator is used to isolate the edge of the target in 

marker-controlled watershed segmentation. 

 

6.7 Morphological Operation (MO) 

The morphological picture preparing is an assortment of non 

direct systems concerning the shape or morphology of the 

components of an image. A binary image MO generates an 

image that is a binary, with a non-null value in the pixel. 

Disintegration and enlargement are two central MO. The 

image is diminished and the image is expanded by erosion. 

 

 

6.8 Fuzzy C-means Algorithm  

FuZzy C - means algorithm is a clustering technology that is 

induced by Dunn and which is further stimulated by Matteo 

Matteucci, as an ' n' cluster number and brain image voxels 

groups (MR).. The nearest pixels are given a low member 

grade and are hierarchically evolved around the center value 

with a lower mean distance from the center pixel. The 

composition and the cluster centers are iteratively changed 

to. the voxel group's objective function. 

 

6.9 Self-Organizing Map  

SOM can project the prototypes in 2D or 3D spaces. SOM 

can project them. This show is based on the output layer 

dimension. The designs are initially grouped using SOM. 

Similar designs are similar to the area of production. The 

prototypes are generally positioned using the measurement 

of the Euclidean distance. The prototype son location of the 

output region is typically a worthwhile source of data and 

can be used for clustering the SOM. The linear initialization 

of the SOM prototypes is achieved using the own-values 

and the self-vectors of training results. 

 

6.10 Neutrosophic sets  

Neutrosophical theory shows that each occurrence not only 

has a certain degree of validity but also a level of falsity and 

indeterminacy which must be taken into account 

autonomously. This hypothesis takes into account each 

thought < A > along with its < antiA > reverse and with a 

set of neutralities (< neutA >) in the center of it. Together 

they are referred to as < neutA > and < antiA > thinks. For 

neutrosophical sets U is a system of expressions, and M is a 

set for U. A variable x of U can be noted in respect of set M 

as x (T, I, F) with M as follows: t% of the set is true, f% is 

uncertain, and f% is incorrect. In this case, t changes to T, I 

varies from I, f varies from F. Statical T, I, F are subsets, but 

slowly T, I, F are capabilities / administrators that depend 

on several known or obscure parameters. 

 

VII. SURVEY BASED ON ALGORITHMS 

 

FCM algorithms  

FCM is a clustering method which divides an individual 

data group into two or more cluster groups. The approach of 

pattern recognition is used. It ensures that each data point 

for each cluster center is given a Member Value according 

to the distance between the cluster and the data point. The 

more membership possible for the individual cluster center 

is based on the data close to the cluster center. A clustering 

algorithm of unmonitored FCM was used to investigates the 

segmentation of brain tumor into active cells, the necrotic 

center (necrotic centre). edema. 

 

Atlas-based algorithms  

First, to record the different images, the Atlas-based 

algorithm was introduced. This was then commonly used as 

a guideline for the segmentation of brain tumors. Tumor 

location restrictions and classification models may be used 

with atlases. It consists of three steps: stage 1. The atlas and 

patient are taken into global communications through a 

streamlined registration. Phase 2. When synthetic tumor is 

planting into the brain atlas, a brain tumor scheduler is 

created. step three. Step three. The seeded map book 

twisting depends on the standards of cerebrum tumor and 

optical stream. A probabilistic tissue model for the 

identification of cerebrum tumors is frequently utilized in 

map books notwithstanding the implementation of spatial 

limitations. Like MRF calculations, MRF was proposed to 

remember spatial data for the bunching or gathering process. 
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The technique of clustering reduces the potential overlap 

problem and the noise impact on the result. MRF determines 

whether the nearby region is the same as the tumor or tumor 

in a strongly labeled area. The proposal for the creation of 

probabilistic models for segment and sequence data was for 

Conditional Random Fields (CRFs). The model for tumor 

growth, formulated to reduce mesh-free MRF energy, 

ensures that the atlas and picture of patients are correlated 

before registration. In comparison to other methods, the 

procedure is not parametric, simple and quick. SVM 

algorithms SVM have been used to resolve supervised 

classification issues as a parametrically kernel-based tool. In 

general, it is used primarily because of the classification 

property in the area of brain tumor segmentation. Another 

way of segmenting images is called one SVM class. 

Without any prior knowledge, it has an ability to learn the 

non-linear distribution of image data through automatic 

SVM parameter procedures. Not only are healthy tissues 

segmented by this process, they are also divided into 

subfacings of healthy and tumor tissues. This algorithm 

takes two steps:- Step 1. Classification of the area of the 

tumor using a multi-phase core. Step 2 Gets relative 

multiple results and improves the tumor area contour using 

measures of both distance and overall likelihood. Any fairly 

successful MRI segmentation algorithms. 

VIII. EXISTING MRI BRAIN IMAGE SEGMENTATION 

TECHNIQUES 

Existing brain tumor segmentation strategies from MRI 

images can be broadly classified into four groups, i.e. 

Segmentation based on thresholds, segmentation founded on 

margins, segmentation founded on regions and 

segmentation based on clusters. In threshold-based 

segmentation techniques, the objects from the image are 

take out on the basis of a particular threshold. In edge-based 

segmentation techniques, the abrupt change in intensity 

values is taken into consideration for object extraction. In 

region-based segmentation (RBS) methods, the picture is 

divided into regions having different properties. On account 

of bunching based division (CBS) procedures and picture is 

separated into various groups dependent on the significance 

of participation capacities assigned to every pixel in the 

image. Fig. 4 connotes the characterization of these division 

methods. 

 
 

Fig.4: Classification of segmentation techniques on the basis of pixel 

intensity. 

6.1 Thresholding  

Thresholding is one of the object segmentation approaches 

that are commonly used. This approach is suitable for pixel-

intensive images. Using this approach, the picture is 

alienated into dissimilar regions founded on the pixel 

strength values. 

 

 

 

(A) Global thresholding (GT) 

The GT scheme selects for the entire picture only one 

threshold value. For bimodal images, GT is used. Only 

when the image has a uniform distribution of brightness and 

high contrast between foreground and background is it 

simpler and quicker in processing time. 

 Otsu’s thresholding  

The thresholding method of Otsu relies on a discriminating 

methodology that divides the object into two classes based 

on the gray-level strength of the image. Otsu's method's 

main advantage is that implementation is simple and 

effective. While the method of Otsu can segment only larger 

objects from the context and fails if the image has a variable 

distribution of contrast. 

 

                            (a)                                                                            (b)  

Fig.5: Otsu’s thresholding method: (a) original input image; (b) Output of 

Otsu’s method. 

 

(B) Local thresholding (LT) 

The threshold values are locally selected by dividing the 

image into sub-images and the threshold value for each 

component is determined. This takes more processing power 

for an LT approach than the GT. The outcome is a picture 

by which context differences are acceptable. Only lesser 

areas can be removed. 

 Histogram thresholding (HT) 

The segmentation of the histogram threshold is founded on 

the thresholding of histogram characteristics and the 

thresholding of the gray level in an image. It results better, 

but the computational time for HT is higher 

 

 (a)                                                        (b)  

Fig.6: Histogram thresholding method: (a) original input image; (b) Output 
of histogram thresholding 

 

6.2 Edge Based Segmentation (EBS) 

EBSmethods of segmentation split a picture founded on 

abrupt alterations in pixel power near the edges. The effect 

is a binary picture that senses the edges of the objects. There 

are two simple EBS approaches, viz., based on the theory. 

Black histograms (BH) and methods focused on gradients. 

(A) Gray Histogram Technique (GHT) 

The output of the gray histogram procedure depends 

primarily on threshold (T) selection. The picture is 

transformed into a gray-scale image (GSI) & added to the 

histogram of that image after that gray-level thresholding 

(GLT). 

(B) Gradient-Based Method (GBM) 

In GBM it is noted that there is a discrepancy between the 

adjacent pixel strength values. So if a brightness change 

suddenly happens in an image area and the image noise is 

much lower than GBM works very well. Such processes 

involve the application of gradient operators to the image. 

The specific operators used in this process include Sobel 

(SO), Canny (CO), Laplace (LO), Laplacian Gaussian 
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operator (LOG). The SO and CO provide better results Edge 

detection methods display a balance between accuracy and 

immunity from noise. If the accurate border detection rates 

are too high, noise can create counterfeit edges and if the 

noise immunity is too high, parts of the picture containing 

essential information may not be detected. 

 

(a) (b)  

Fig.7: Edge-based method: (a) original input image; (b) Output of Sobel 
operator. 

6.3 Region-Based Segmentation (RBM) 

Region founded methods divide an object into dissimilar 

regions founded on a set of specific criteria. The current 

strategies for area segmentation consist mainly of the next 

approaches: 

(A) Region growing (RG) 

One of the most widely used segmentation approaches is a 

region-wide approach. That approach starts with a seed 

pixel and builds the area by adding the neighboring pixels 

based on certain threshold value. When all of the pixels 

come from other places the RG is discontinued. The RG 

segmentation of tumors and injuries is typically utilized in 

small and basic structures. 

(B) Region splitting and merging  

The image is alienated by a criterion into a number of 

different areas and is split together. The entire picture first is 

treated as a single region and then, the standard deviation 

defines the internal similitude of the image. The picture is 

divided into regions with a certain limit value if the variance 

is very large. This is repeated until the area can not be 

further divided. The quadtree is a common data structure 

used for division. 

(C) Watershed segmentation (WS) 

Watershed segmentation algorithm (WSA) can be used if 

the picture has a uniform differentiation appropriation and 

recognizes the recurrence of the frontal area and foundation. 

Likewise utilized is the Watershed calculation to find the 

weak edges in the images. 

 

(a) (b)  

Fig.8: Region-based segmentation: (a) original input image; (b) Output of 
region growing. 

6.4 Clustering  

Clustering is the method most widely used in the MRI 

Segmentation, where it separates pixels into groups, without 

prior information or preparation. This classifies the pixels 

that are most likely to be in the same class. In the clustering 

method, the practice is conducted using the pixel 

characteristics of each group of identified pixels. 

(A) K-means (KM) 

K-means clustering (KMC)calculation is the least complex 

of current clustering algorithms (CA) that can group pixels 

into various locales dependent on pixel properties. This 

technique is called hard grouping since bunches must be 

adequately removed from one another and every pixel is 

appointed a participation work so that it has a place with just 

a single specific district.[22] 

(B) Fuzzy C-means (FCM)  

FCM grouping is an unaided strategy for dissecting a given 

information picture. The FCM CA allows enrollment 

capacities to every pixel in a picture relating to each group 

focus dependent on the separation of the bunch focus from 

that particular pixel. The pixels shut the bunch focus have 

lower participation include (MF) towards the group focus. 

(C) Hierarchical clustering (HC) 

The hierarchical method of clustering works by grouping in 

the image data object into a cluster tree. HC does not need 

to define in advance the number of clusters. 

 

(a) (b)  

Fig.9: Clustering-based segmentation: (a) original input image; (b) Output 
of fuzzy c-means clustering 

 

 

 

6.5 ContourletTransform (CT) 

CT defeats the inconveniences of ordinarily utilized 

convenient augmentations of one-dimensional variations, 

for sample, Wavelet & Fourier change, when processing the 

geometry of the picture edges. This change has been made 

by Minh Do et. Al., where it assessed a "genuine" 2D 

change that could catch the major geometrical structure that 

is the fundamental point in visual information. They made a 

circumspect change that stretches an uncommon expansion 

to conventional pictures with a relentless layout. By 

utilizing consonant investigation and vision, two key 

qualities of the new picture model are watched, which 

outflanks the separable 2D WT, characterized as 

directionality and anisotropy. In view of this test, they 

additionally made another channel bank configuration, 

called a contourlet channel bank, which can make the 

picture's multiscale and directional disintegration versatile. 

Sub-band pictures created by multi-scale disintegration are 

then handled by a directional channel bank to uncover 

directional unobtrusive components at each extraordinary 

scale level [21]. The contourlet coefficients are the data 

obtained from the directional filter register. 
 

6.6 CannyEdgeDetection (CED) 

In the wake of applying CT and improvement highlight to an 

institutionalized picture, we applied CED to the proposed 

incorporated strategy in this stage. The CED strategy works 

in five stages. From the outset, the Gaussian channel is 

utilized to expel clamor, and after that the inclination of the 

picture is determined to distinguish sharp edges. From that 

point onward, the calculation manages thick edges to make 

them flimsy by utilizing non-most extreme concealment. As 

a subsequent stage, this method sets 2 edges esteems as per 

the edge an incentive for the edge region. In the last phase, 

this methodology endeavors to expel false edges that are not 

associated with an exceptionally solid edge utilizing the 

hysteresis procedure. 
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IX. SUMMARY OF BRAIN TUMOR SEGMENTATION 

TECHNIQUES 

TABLE 1: SUMMARY OF BRAIN TUMOR 

SEGMENTATION METHODS[22] 

Segmentation 

Methods 

Merits Demerits 

Region Based It's best because 

the regions have 

similar properties 

and generate 

related areas are 

properly 

segmented. 

The calculation of 

time and memory 

is very expensive. 

Effect of partial 

volume. 

Threshold based Easier, quicker 

and less 

complicated 

measurements. 

Therefore there is 

an uncertainty that 

areas are linked in 

order to improve 

the tumor area. 

The spatial 

domain is not 

considered. 

Fuzzy C Means Not tracked. The 

tumor boundaries 

overlap. 

Long machine 

time, noise 

sensitivity. 

Artificial Neural 

Networks 

Fähigkeit to 

model non-trivial 

and non-linear 

distributions. 

Training samples 

are not easy to 

collect, and 

learning is slow. 

Convolution al 

Neural Network 

(CNN) 

1. Compared to a 

regular NN, it 

minimizes 

calculation. 2. 

Convolution 

greatly simplifies 

computation 

without losing the 

essence of the 

data. 5. It can 

effectively 

manage grading of 

pictures. 4. They 

use the same 

expertise at all 

picture sites 5. It 

can predict very 

quickly, once 

training has taken 

place. 6. With all 

inputs and layers, 

the CNN can 

work. 

1. CNN is 

computer-

consuming. The 

speedier execution 

can be done with 

improved 

computer 

hardware such as 

GPUs and 

neuromorphic 

chips. 2. If the 

network is very 

deep, it's a bit 

slower. 3. To 

work well, CNN 

needs a high 

volume of data 

Decision Tree 

(DT) 

1. Simple to read. 

Quick to 

understand. 2. For 

continuous and 

categorical inputs 

it is true. 3. 

Without much 

calculation, 

Classificatio n can 

be done. 4. It can 

produce rules for 

experts to 

officialize their 

knowledge. 

1. When training 

sets are low 

relative to the 

number of 

students, the error 

rate is high. 2. If 

the problem 

grows, the growth 

of calculations is 

exponential. 

Support Vector 1. Compared to 1. It is not suitable 

Machine (SVM) Naïve Bayes, it 

offers a high 

degree of accuracy 

and accelerates 

the prediction. 2. 

It can be used in 

both problems of 

classification and 

regression. 3. It 

exceeds with a 

wide area and a 

strong margin of 

separation. 

for large datasets. 

2. Training takes 

longer. 3. The 

overlapping 

groups don't fit 

well. 

Conclusion 

In recent decades many image segmentation methods for the 

segmentation of MRI brain pictures have been developed, 

but it remains a challenge. For one MRI image, but not for 

the other images of the same types, a segmentation method 

may work well. Thus, a standardized segmentation approach 

that can be used consistently for all MRI brain images is 

very difficult to achieve. This research explores in depth the 

advantages and drawbacks of specific automated brain 

tumor detection techniques. Through the ideas presented in 

this paper, many new hybrid solutions can be created. The 

survey shows that a fast and accurate classification for 

segmenting MRI brain images is available which can be 

used efficiently for high-precision segmentations. 
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