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I. INTRODUCTION 
 

Brain tumors are the most common issue in children. 

Approximately 3,410 children and adolescents under 

age 20 are diagnosed with primary brain tumors each 

year. Brain tumors, either malignant or benign, that 

originate in the cells of the brain.  

 

Brain tumor detection and segmentation in magnetic 

resonance images (MRI) because it provides 

information associated with anatomical structures as 

well as potential abnormal tissues necessary to 

treatment planning and patient follow-up. The 

segmentation of brain tumors can likewise be useful 

for general demonstrating of neurotic brains and the 

development of obsessive cerebrum brain atlases. [1] 

 Upgrades in database innovation, figuring execution 

and man-made brainpower have added to the 

improvement of clever information investigation. 

 

 The support vector machine has been created as a 

hearty apparatus for order and relapse in loud, 

complex spaces. Not at all like conventional strategies 

which limit the observational preparing mistake. 

Bolster vector machine goes for limiting an upper 

bound of the speculation mistake through amplifying 

the edge between isolating hyper plane and the 

information.  

 

 

 

 

 

 

 

This can be viewed as a surmised usage of the 

Structure Risk Minimization guideline. 

 By picking various types of bits, bolster vector 

machine can understand Radial Basis Function (RBF), 

polynomial, straight, and multi-layer preceptor 

classifiers. 

  

Simulink demonstrates is created for tumor grouping 

where is characterizes whether the tumor is 

dangerous or non-carcinogenic. Where Simulink is a 

piece chart condition for multi area reenactment and 

model-based plan. It bolsters reenactment, 

programmed code era and consistent test and check 

of implanted frameworks. Simulink gives a graphical 

proofreader, adaptable piece libraries, and solvers for 

demonstrating and reenacting dynamic frameworks,  

 

Image segmentation is based on a technique which 

divides the image into different regions based on 

image intensity values: discontinuity and similarity, in 

the explicit manner segmentation of image based on 

intensity in discontinuity based segmentation includes 

methods like edge detection that segments an image 

by detecting the edges or pixels between dissimilar 
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regions that have curt variation in intensity, these 

techniques do not require any preceding information 

about the image content and it is faster in 

computation when compared to others[6]. The other 

segmentation based similarity states that the image is 

partitioned to regions which are based on similar 

depending on a set of reformulate criteria, these 

includes the methods like region growing, 

unsupervised, and thresholidng.  

 

Region growing states as simple with higher noise 

immunity than edge detection method, generally it is 

used to partition an image into regions that have 

similar properties according to some predefined 

criteria. Thresholding based segmentation is easy and 

adequate technique but some preceding knowledge 

is required about image. Un-supervised classification 

algorithm is efficient and less error sensitive, such as 

k-means, hierarchical. clustering, self organizing map 

(SOM), normalized cut algorithm, fuzzy c-means and 

so on [7]. 

 

1. Brain Tumor 

 

The word tumor, also referred to as neoplasm, means 

the abnormal expansion of the tissues that results 

when cells divide more than they need to or do not 

die after they should [3]. Brain tumor can be an 

abnormal mass of tissue through which cells grow and 

multiply uncontrollably, seemingly unchecked by the 

mechanisms that control normal cells. Two large 

individuals are recognized and which rely on the 

origin with the tumors (primary, metastatic) in 

addition to their styles of growth of malignity (benign, 

malignant). 

 

II. LITRERATURE SURVEY 

 

Geetanjali Birare et.al (2018) Over thousands of 

people annually, diagnosed with brain cancer. It is a 

primary concern to segment, detect, and extract of 

infected area of tumor from magnetic resonance 

images but as we look the diagnosis rating then it is 

time consuming and risk of human error. Currently 

the semiautomatic and automatic methods are using 

for segmentation and classification to overcome these 

limitations. In our proposed method k-means 

clustering and Otsu thresholding is used for 

segmentation. Further by extracting textural based 

features, images are classified by gray level 

occurrence matrix and support vector machine. We 

get input images from TCIA Collections publically 

available dataset and some images are collected from 

Regional diagnostic center of 20 patients. The 

experimental results achieved 98.51% accuracy by 

identifying malignant and benign cells using SVM..[8] 

 

Parasuraman et al (2019) Brain tumor is a group of 

tissue that is prearranged by a slow addition of 

irregular cells. It occurs when cell get abnormal 

formation within the brain. Recently it is becoming a 

major cause of death of many people. The seriousness 

of brain tumor is very big among all the variety of 

cancers, so to save a life immediate detection and 

proper treatment to be done.  

 

Detection of these cells is a difficult problem, because 

of the formation of the tumor cells. It is very essential 

to compare brain tumor from the MRI treatment. It is 

very difficult to have vision about the abnormal 

structures of human brain using simple imaging 

techniques. Ensemble methods have been called the 

most influential development in Data Mining and 

Machine Learning in the past decade. They combine 

multiple models into one usually more accurate than 

the best of its components. Ensemble methods 

combine the procedure of neural network, extreme 

learning machine (ELM) and support vector machine 

classifiers..[9] 

 

Tonmoy Hossain et al (2019) Brain Tumor 

segmentation is one of the most crucial and arduous 

tasks in the terrain of medical image processing as a 

human-assisted manual classification can result in 

inaccurate prediction and diagnosis. Moreover, it is an 

aggravating task when there is a large amount of data 

present to be assisted. Brain tumors have high 

diversity in appearance and there is a similarity 

between tumor and normal tissues and thus the 

extraction of tumor regions from images becomes 

unyielding. In this paper, we proposed a method to 

extract brain tumor from 2D Magnetic Resonance 

brain Images (MRI) by Fuzzy C-Means clustering 

algorithm which was followed by traditional classifiers 

and convolutional neural network. The experimental 

study was carried on a real-time dataset with diverse 

tumor sizes, locations, shapes, and different image 

intensities. In traditional classifier part, we applied six 

traditional classifiers namely Support Vector Machine 

(SVM), K-Nearest Neighbor (KNN), Multilayer 

Perceptron (MLP), Logistic Regression, Naïve Bayes 

and Random Forest which was implemented in scikit-

learn. Afterward, we moved on to Convolutional 

Neural Network (CNN) which is implemented using 
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Keras and Tensorflow because it yields to a better 

performance than the traditional ones. In our work, 

CNN gained an accuracy of 97.87%, which is very 

compelling.[10] 

 

 

III. IMAGE SEGMENTATION 
 

Image segmentation is an important technology for 

processing of 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 feature [3]. The adequite image 

segmentation is more complicated assignment. Image 

segmentation has interpret 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 an 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. 1 Block diagram of Image Segmentation process. 

 

IV. BRAIN MRI IMAGES 
 

MRI is a advanced medical imaging technique 

providing rich information about the human soft 

tissue anatomy. It has a several advantages over the 

other imaging techniques enabling it to provide 3-

dimensional data with high contrast between soft 

tissues. However, the amount of the data is far too 

much for manual analysis/interpretation, and this has 

been one of the biggest obstacles in the effective use 

of MRI. For this reason, automatic or semi-automatic 

techniques of the computer-aided image analysis are 

necessary. Segmentation of MR images into different 

tissue classes, especially gray matter (GM), white 

matter (WM) and cerebrospinal fluid (CSF), is an 

important task. Brain MR images have the number of 

features, especially the following: Firstly, they are 

statistically simple; MR Images are theoretically 

piecewise constant with a small number of classes. 

Secondly, they have relatively high contrast between 

the different tissues. The contrast between MR image 

depends upon the way the image is acquired. By 

altering the radio frequency and gradient pulses and 

by carefully choosing relaxation timing, it is possible 

to highlight different component in the object being 

imaged and produce 

 

V.  USING IMAGE SEGMENTATION 

METHODS 
 

Now days, image segmentation is important role in 

medical image segmentations. The image 

segmentation of brain tumor from magnetic 

resonance images is an important task. The image 

segmentation is one of the techniques for finding 

tumor from the MRI. It is time consuming but also 

generates errors. The image Segmentation by expert 

is variable. Several automated technique have been 

developed for MRI image segmentation. In this paper 

several automated image segmentation techniques 

are discussed below: 

 

1. Thresholding  

Threshloding is one of the simple image 

segmentation technique. It is process of separating 

the pixels in different classes depending on their 

pixels gray levels. A thresholding method determines 

the intensity value, called threshold, which separate 

the desired classes. Segmentation is achieved by 

taking threshold value. Based on threshold value, the 

pixels are grouping with intensity greater than the 

threshold into one class and remain pixels grouping 

into another class. The main disadvantage is the 

simplest form only two classes are generated and it 

cannot be applied to multichannel images. In 

thresholding technique, image having only two values 

black and white. The MR image contains 0 to 255 grey 

values. Hence, the thresholding of MR images ignores 

the tumor cells [4]. 
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2. Region growing  

It is a region based image segmentation method. This 

process is first requirement of manually select the 

seed points. Selection of the seed points is based on 

user criteria. It is also an iteration based method, like 

clustering algorithms. The algorithm steps for region 

growing technique are describe below: [5] 1 .In the 

first step manually select the seed points. 2. In next 

steps pixels in the region of seeds are examined and it 

is added to the region accordance with the 

homogeneity criteria. This process is continued until 

all the pixels belong to some region. 3. In last step the 

object illustration is done by growing the regions of 

pixels. The region growing technique is applied in 

medical image segmentation. In medical field, it can 

be applied in kidney segmentation, extraction of brain 

surface and cardiac images. The main disadvantage of 

this method is, it requires the user interface for 

selection of seed the points.[6] Thus for each region 

that selection of the seed is requires the user interface 

and very time consuming process. 

 

3. Convert Image to Grayscale  

Image Before performing the enhancement stage, the 

MRI image needs to be converted first into a 

grayscale image. RGB image conversion to grayscale 

by using rgb2gray () function. Figure 2 is the result of 

the conversion of the MRI image to grayscale. 

  

 
 

Fig. 2 Grayscale MRI image. 

 

4. Morphological Enhancement and Noise 

Removal 

The technique of pre-processing morphological 

applied is the technique of opening and closing 

image structure. First generated the morphologic 

structure element by using the strel function, then 

applying the imclose function is a function to close 

the gap between the adjacent pixels by using 

previously generated structural elements. Then 

formed a diamond-shaped morphologic structure 

element using the strel function. Parameter distance 

between the points of the image morphology 

structure with the diamond center of 2, then applies 

the imopen function to eliminate pixels that have a 

distance less than the parameters, resulting in a 

smoother image. For noise removal method, we use 

adaptive filtering using Wiener filter. Adaptive filtering 

is fragmented because it is good at maintaining the 

corners of the image, but it takes more computation 

time [7]. The image generated from this process is 

more smooth and less noisy but retains the shape 

from the corners of the image and does not reduce 

the detail in the image, as shown in Figure 3. 

 

 
 

Fig. 3 Enhanced MRI image using Morphological  

and noise removal. 

 

5. Contrast Adjustment  

To support the results of the CNN segmentation, 

increasing the contrast in the image becomes an 

important step because it will strengthen the level of 

the contrast value of each pixel, so the image 

becomes more contrast between the black and white 

parts. Increased contrast using the imadjust function, 

the result of this process is shown in figure 4, and 

figure 5. 

 

 
 

Fig. 4 Contrast Adjustment MRI image. 

 

6. Convert Image to Intensity Matrix  
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The next step in the process of converting a grayscale 

image matrix to a value between 0 and 255 becomes 

an intensity matrix that has a value between 0 and 1. 

Where 1 is the highest value and whereas 0 represents 

the lowest gray intensity value of the MRI grayscale 

image. The conversion process uses the mat2gray 

function. Figure 5shows the results of a grayscale 

image conversion to an intensity matrix. 

  

 
 

Fig. 5 The result of convert image to intensity matrix. 

 

7. Convert image to binary image 

At this stage, the intensity matrix is transformed into a 

binary image following the value of the intensity of 

the image. If the intensity is close to 0 then the 

intensity will be made to 0 and represented as black 

color as well as for the intensity of the image 

approaching the value of 1 the intensity will be made 

into 1 represented as white. The binary process uses 

the imbinarize function. The result of the conversion 

process to the binary image can be seen in Figure 6. 

 

 
 

Fig. 6 The result after binarization MRI image. 

 

8. Morphological operations  

During segmentation, the image is converted into 

binary format based on the threshold value. Dilation 

and erosion of the morphological operations are 

applied on the segmented image. The purpose of the 

morphological operators is to separate the tumor part 

from the image. This portion has the highest intensity 

than other regions of the image. The dilation “grows” 

or “thickens” the objects in a binary image. The 

Erosion “shrinks” or “thins” the objects in a binary 

image. In this morphological process, the commands 

imitate, improve and steel are used. By using this 

morphological operations able to get tumor 

recognized image. 

 

Morphology has two fundamental operations[8], 

dilation, which fills holes and smoothens the contour 

lines, and erosion which removes small objects and 

disconnects objects connected by a small bridge . 

Such operations are defined in terms of a structuring 

element, a small window that scans the image and 

alters the pixels in function of its window content. 

 

VI. METHODOLOGY 
 

1. Convolutional neural networking 

Convolutional Neural Network CNN was used to 

achieve some breakthrough results and win well-

known contests. The application of convolutional 

layers consists in convolving a signal or an image with 

kernels to obtain feature maps. So, a unit in a feature 

map is connected to the previous layer through the 

weights of the kernels. By using kernels, information 

of the neighborhood is taken into account, which is a 

useful source of context information. Usually, a non-

linear activation function is applied on the output of 

each neural unit.  

 

If we stack several convolutional layers, the extracted 

features become more abstract with the increasing 

depth. The first layers enhance features such as edges, 

which are aggregated in the following layers as 

motifs, parts, or objects. Use max pooling or average-

pooling it is used to reduce over fitting. In each 

training step, it removes nodes rum the network with 

probability. In this way, it forces all nodes of the FC 

layers to learn better representations of the data, 

preventing nodes from co adapting to each other. At 

test time, all nodes are used. Dropout can be seen as 

an ensemble of different networks and a form of 

bagging, since each network is trained with a portion 

of the training data.The proposed methodology 

contains three main stages corresponding to 

preprocessing followed by a CNN and a post-

processing step. 

Pre-processing 

Convolutional Neural Networks 

Hybrid CNN 

Post-processing 

2.1 PRE-PROCESSING 
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MR images can acquire artifacts, such as bias field 

distortion and motion heterogeneity, because of the 

movements made by subject during acquisition or the 

limitations of MRI machine. The induction of false 

intensity levels is caused by such artifacts leading to 

false positives in segmented image 

 

  
Figure 7 pre-processing. 

 

VII. POST PROCESSING 
 

Post-Processing some small clusters may be 

erroneously classified as tumor. To deal with that, we 

impose volumetric constrains by removing clusters in 

the segmentation obtained by the CNN that are 

smaller than a predefined threshold gain. 

 

In this section, we analyze the effect of key 

components and the choice of the plane over which 

we extract patches on the performance of the 

proposed method. Also, we compare our method with 

the state of the art using the same database, including 

also methods based on deep learning for brain tumor 

segmentation. 

 

We evaluate the effect of each component on the 

proposed approach by studying the improvement in 

performance. This increment in performance is 

evaluated as the mean gain in the metrics DSC, PPV 

and Sensitivity, which is obtained in the following way 

we compute all metrics using the proposed method 

for the data sets then we remove or substitute the 

component under study, and compute the metrics for 

this alternative method. Finally, we subtract each 

metric for the two systems and calculate the average 

across the subtractions, obtaining the mean gain. 

 

The metric of each experiment is present the box 

plots in the Leader board and Challenge data set, 

respectively and we exemplify the effect of the 

experiments in the segmentation of tumor in two 

patients HGG and LGG. In the experiments, we 

maintained the hyper parameters presented as 

possible to preserve the same conditions. Also, only 

the images in the Training data set are used in the 

learning phase of the intensity normalization method. 

All tests in this section use patches extracted from 

planes perpendicular to the axial axis of the MRI 

image, where it is evaluated the choice of the best 

axis. 

 

The effect of the pre-processing on the segmentation 

was evaluated by comparing with an alternative 

method described . We chose this method, because it 

is also utilized in a CNN-based brain tumor 

segmentation method . This alternative pre-

processing. 

 

  
Figure Fig. 8 Flow chart on Propose work. 

 

starts by applying a 1% win sorizing over the 

intensities within the brain. Then, the N4ITK is used to 

correct the bias field in each MRI sequence and the 

intensities are linearly transformed to. Finally, we 

normalized each sequence to have zero mean and 

unit variance. During the training stage of the CNN 

with this pre-processing for LGG, we found to be 

necessary to decrease the initial and final learning rate 

to and, respectively, otherwise the optimization would 

diverge the pre-processing using the intensity 

normalization method improved most of the metrics, 

obtaining a mean gain of 4.6% Leader board: 4.2% 

Challenge: 4.9%. This improvement was specially 

larger for LGG, indicating that the proposed pre 

processing increased the detection of the complete as 

well as the core of the tumor, which is considered a 

difficult task. Also, comparing the drop in 
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performance, when removing our pre-processing and 

the one verified when removing any other 

component, we verify that this pre processing was the 

key component for improving the segmentation in 

LGG. 

 

Grades is interesting, because we know that the 

features learned by the CNN are computed in local 

regions by a bank of band-pass filters at different 

scales, instead of point-wise properties as an intensity. 

Shah presented a study regarding the segmentation 

of multiple sclerosis 

based on MRI images, showing that classifiers based 

on point-wise features, as intensity, improved after 

normalization. This improvement was obtained by 

minimizing the data heterogeneity from multi-stimuli 

scanner MRI acquisitions. 

 

VIII. RESULT ANALYSIS 
 

The experimental analysis use MRI Brain Tumor 

Segmentation pictures for performance evaluation. To 

quantitatively compare the results of the above 

mentioned methods, our apply Hybrid Deep Learning 

Algorithm and the Adaptive regularized CNN is 

applied to contain several overlapping regions of 

cells. The algorithm is designed on MATLABR18 b 

using Image Processing toolbox. 

F. Evaluation The evaluation we use in the form of a 

confusion matrix with the following conditions:  

• True Positive (TP): MRI images of the brain that have 

no tumors and undetectable have tumors.  

• True Negative (TN): MRI images of the brain that 

actually have tumors and are successfully detected.  

• False Positive (FP): MRI images of the brain that 

actually have tumors but are detectable have no 

tumors.  

• False Negative (FN): MRI images of the brain that do 

not have tumors but are detected have tumors from 

the segmentation results.  As a benchmark for the 

performance of our algorithm, accuracy level 

measurements are needed so that they can serve as a 

benchmark for the performance of these algorithms. 

The degree of accuracy in a can with equation (4). 

 

  
There are 10 steps in this toolbar 

 

 
Fig. 10 First we browse the image from dataset. 

 

 
Fig. 11 Convert RGB image into grayscale. 

 

 
 

Fig. 12 Apply morphological enhancement and noise 

removal. 
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Fig. 13 Contrast adjustment. 

  

 
Fig. 14 Convert image into intensity matrix 

 

 
Fig. 15 Convert image into binary. 

  

 
Fig. 16 Apply approach. 

 

 
Fig. 17 Apply Propose hybrid deep learning. 

 

Table 1 Comparison Between Base Accuracy And 

Propose Accuracy  

Image name Base Accuracy Propose 

Accuracy 

1.jpg 70.5345 84.0394 

2.jpg 74.3234 89.7543 

Capture 72.3947 87.4974 

IMAGE 74.3493 91.9374 

 

 
 

Fig. 18 Comparison between Base Accuracy and 

Propose Accuracy. 

 

IX. CONCLUSION 
 

Automated brain tumor segmentation plays a key role 

in computer-aided diagnosis for patients.  To improve 

the efficiency and efficacy of these methods, an 

automated hybrid model for brain tumor 

segmentation has been presented in this paper. The 

hybrid model exploits the effectiveness of deep 

convolutional neural networks and takes advantage of 

multimodal MRI data to segment MRI images in 
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different dataset.  The hybrid model has been formed 

by combining two- and three-path CNNs and has 

been verified to outperform the state-of-the-art 

techniques in all major performance parameters. 
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