
ABSTRACT
The uncontrolled growth of cells in the brain causes brain tumour, there are two different types of tumours : 
malignant and benign. Malignant brings the cancerous type and spreads to other regions. At present, processing 
and developing of medical images is an important field. It categorises many types of imaging methods. Some of 
them are Magnetic Resonance Imaging (MRI), X- rays and computed Tomography scans (CT scans) and so forth. 
The important goal of medical image processing is to identify accurate and meaningful information using images 
with the minimum error possible.MRI has high resolution and better quality images compared with other imaging 
techniques. So that, this technique is used to detect cancer tissues and to scan any part of the body. In this paper, 
neural network method is used for segmenting the brain tumours. The images were pre-processed for removal 
of noise and contrast-enhanced for better image. Accuracy, PSNR, Sensitivity were parameters calculated for the 
analysis of image quality.

KEY WORDS: Brain Tumour, Magnetic Resonance Imaging (MRI), X- Rays, Computed Tomography scans 
(CT scans), Malignant and Benign Tumour, Image Processing.
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INTRODUCTION

The uncontrolled growth of cancerous cells in the brain 
causes brain tumours. Tumours are classified as two 
types, they are malignant and benign. Malignant brings 
the cancerous type and spreads to other regions of the 
brain. The gliomas and meningioma are the examples 
for benign tumour and astrocytma and glioblastomas 
are high level tumours classified as malignant type. 
According to the World Health Organization (Loius et al., 

2018 WHO,2018), brain tumours are graded from grade 
I to grade IV to classify them as benign or malignant 
type. Usually, benign tumours fall under grade I and 
grade II and Grade III to grade IV glioma are classified 
as malignant type. All types of brain tumour produce 
symptoms like seizures, headache, problem with vision 
and hearing. Early diagnosis and treatment of tumour is 
very important, Due to the complex structure of the brain, 
detection and extraction of tumour is very important. 
There is a revolutionary development in the field of 
Medical Image analysis and computer vision within the 
past two decades. CT scans and MRI are used for the 
diagnosis of brain tumours,( Szil´agyi,.et al., 2018, Akter 
et al., 2018, Al-Ashwal et al., 2018).

This advance technology in the field of medical image 
processing can be used for segmentation of brain tumours. 
Brain tumour segmentation can be done by computer-
aided systems for further medical analysis. Based on 
region, contrast, texture and colour the image is divided 
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brain pictures. In this technique, the different conversion is 
called a contour transformation that is the through canny 
edge detection. In this research work, the distribution 
techniqueacquired for the improved method on contour  
constants through the canny edge detection approach. 
Experimental analysis was done on improvement of 
contour let conversion through the segmentation process 
using canny edge detection technique.

Melissa and Srilatha, (2016) presented a novel fuzzy c 
mean clustering approach that is also known as possible 
fuzzy c mean clustering technique. They separate of the 
database through middle free fuzzy c mean clustering 
into fuzzy c means clustering technique. The proposed 
method is less prone to interference. In this research, 
it was analysed that the proposed method helps in the 
segmentation of the magnetic resonance imaging brain 
pictures along with intervention.

Szil´agyi et al., (2011, 2018) proposed segmentation of 
brain tumour from MRI using fast marching method. 
This method derives the gradients based on weights of 
each pixel in an image. The segmented image is done by 
watershed algorithm. This method acquires accuracy of 
98.83%. Hamamci et al, (2012) and Akers et al, (1978) 
had proposed a method of segmentation of brain tumour 
using watershed technique and self-organizing maps. 
In this paper the brain images were skull stripped to 
eliminate the non-cerebral region, stationary wavelet 
transform (SWT) was used for feature extraction .then 
the tumour region was segmented using the watershed 
algorithm. This method combined with self-organizing 
maps achieved a segmentation accuracy of 95.93%.

MATERIAL AND METHODS

The Block diagram shown in figure 1 represents the 
methodology for brain tumour segmentation. In the 
proposed work, The images were initially considered and 
tumour part is detected. Before segmenting the image, 
image is pre-processed by using gray scale, noise removal 
and CLAHE enhancement techniques. It is followed by 
the segmentation residual neural network technique and 
the performance analysis like accuracy, sensitivity and 
PSNR were calculated.

Data Search: Select an input image from data base or 
folder using Matlab. The selected input may be a colour 
image or binary image FIGURE.1.

and it is called as segmentation. In this residual neural 
network method is used for segmentation of brain 
tumours, (Srilatha et al, 2019).

Brain MRI images with tumours like glioblastoma, 
cerebral metastasis, medulloblastoma were considered 
for segmentation. Mostly images are treated as two-
dimensional signals and for manipulation processing 
techniques are applied. MATLAB, WINGRASS, and 
ArcGIS, MathCAD are the image-based analysis research 
software’s used to process images and to make an 
analysis on it, Kilic, et al, (2018).

A multi-paradigm numerical computing environment and 
proprietary programming language are the product of 
works in MATLAB. When images are as twodimensional 
data, this matrix laboratory is a useful tool for making 
analysis over images. Medical image processing is able 
to view the internal structure of the hidden organs in the 
body which are covered by skins and bones to predict 
the exact cause of the disease for further treatment 
procedure. The biological image is obtained from 
radiology (Ferlay et al, 2008), which uses technologies 
like X-ray, radiography, magnetic resonance imaging 
medical ultrasonography and endoscopy.

Srilatha. et al, (2019) and Al-Ashwal et al (2018) have 
proposed a system for early detection of brain tumour 
with image segmentation technique. The system uses a 
K-means clustering technique integrated with Fuzzy C 
means algorithm for brain MRI segmentation. They use 
two further segmentation such as threshold and level 
set segmentation to make an accurate brain tumour 
diagnosis. The system provides improved accuracy in 
various datasets.

Louis et al (20018) have proposed research on two-stage 
authenticated technique for detection of brain tumour. 
Right now, proposed system is a validated plan for the 
detection of a brain tumour, called a watershed matched 
methodology.The segmentation of brain tumour area was 
done through classification approach of the watershed 
algorithm. In addition, scale invariant feature transform 
technique was also used to extract feature regions and 
matching divided area of brain tumour with an actual 
picture.

Kilic, et al, (2018) have carried research on the detection 
and visualization of the tissues of the brain. Detect the 
dimension of the tumour of the brain image, different 
stages of the brain can be determined. The step may 
be cancerous or noncancerous. To perceive the size 
of the brain, a tumour of the brain can be recognized 
utilizing a k means clustering algorithm dependent 
on the detachment and morphological procedure. The 
morphological method used for the extraction of the 
features of the parts of the  body through MRI scanning. 
Experimental analysis on calculating the extracted 
features of the portion of the brain disease.

Akter et al, (2018) have proposed a novel distributed 
picture segmentation technique for magnetic resonance 

Figure 1: Brain Tumour Input Image
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Pre-Processing: The MRI images are altered by the bias 
field distortion. This makes the intensity of the same 
tissues vary across the image. Pre processing mainly 
focus on removing the noise present in the selected 
image. Conversion of the selected image is to gray scale 
representation is an important process in the technique. 
In gray scale the 3D image is converted to 2D image 
for fast process. The pictures were resized to 512×512 
pixels.

CLAHE (Contrast Limited Adaptive Histogram 
Equalization): In Contrast Limited Adaptive Histogram 
Equalization is utilized to enhance the contrast of the 
image. CLAHE works on little districts in the picture, 
called tiles, instead of the whole picture. Each tile’s 
difference is upgraded, with the goal that the histogram 
of the yield area around matches the histogram indicated 
by the ‘Appropriation’ parameter. The neighbouring tiles 
are then joined utilizing bilinear shown in FIGURE.3.

Residual Neural Network Segmentation: A Residual 
Neural Network is nothing but  Artificial neural network 
of a kind that builds on constructs know from pyramidal 
cells in the cerebral cortex. This Neural Network work 
by utilizing skip connections, or shortcuts to jump over 
some layers. Extra weight matrix might be utilized to 
become familiar with the skip weights, these models are 
well known as Highway Nets.
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Figure 2: Brain Tumour Pre-processing Image

Removal of Noise In pre-processing noise is to be created 
in considered image. To remove that noise we are using 
Median filter. For digital image processing this Median 
filter is widely used because, It preserves the edges 
while removing noise, under certain conditions. The 
idea of using median filter is to run through the single 
entry by entry, replacing each entry with the median 
of neighbouring entries. patterns of the neighbours is 
known as “Window”, which slides entry by entry over 
the entire signal for 1D signals, the most obvious window 
is just the few preceding and following entries, where 
for 2D data the window must include all entries within 
a given radius shown in FIGURE.2.

Figure 3: Brain Tumour CLAHE Image

Figure 4: Flow Chart of Proposed System

In the context of residual neural networks, a non-residual 
neural network may be described as aplain network. In 
Residual Neural network the are three main layers they 
are Input Layer: The functionality of these layers are 
, where the images first entered into input layer after 
doing all function process like conversion of image in 
to grey scale, filtering, CLAHE for improve resolution 
of the image. Hidden Layer: After the image passes into 
next layer called hidden layer, the segmentation process 
done under this layer. The hidden layer consists many 
processing techniques. These processes can be done layer 
by layer Input layer: This image is put in this layer.

Binary Convolution layer: it comprises in including a 
sign or a picture with piece to get highlight maps. Thus, 
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a section in a component map is connected to the past 
layer through the loads of the parts. The loads of the 
parts are adjust during the preparation stage by back 
proliferation, so as to upgrade certain attributes of the 
info. Since the bits are shared among all units of the 
same feature maps, Convolutional layers have fewer 
loads to prepare than thick FC layers, making simpler 
to prepare and less inclined to over fitting. In addition, 
since a similar portion is convolved over the whole 
picture, a similar element is recognized freely of the area 
interpretation in variance.

Activation Function: it is liable for Non- Linearly 
transforming the information.

Rectifier linear units (ReLU) defined as,

f(x) = max(0, x)

and subsequent modification of the loads. We adapt to 
these confinements utilizing a variation called flawed 
rectifier direct unit (LReLU) that presents a little incline 
on the negative piece of the capacity. This capacity is 
characterized as Where α is the brokenness parameter. 
In the last FC layer, we utilize delicate max. Pooling: It 
consolidates spatially close by features in the component 
maps. This combination of possibly redundant features 
makes the representation more compact and invariant 
to small image changes, such as insignificant details; it 
also decreases the computational load of the next stages. 
The common pooling techniques to use maxpooling or 
average-pooling. In max-pooling the maximum pixel is 
taken into account and remaining all is removed.

Training: To train the RNN the loss function must 
be minimized, but it is highly nonlinear. We utilize 
Stochastic Slope Drop as a streamlining calculation, 
which makes strides relatively to the negative of the angle 
toward neighbourhood minima. All things considered, in 
districts of low ebb and flow it tends to be moderate.

Figure 5: Brain Tumour Identification and Detection 
Image (a-d)

Figure 6: Brain Tumour comparison with various methods 
Accuracy bar chart

Were found to accomplish preferred outcomes over 
the more traditional sigmoid, or hyperbolic digression 
capacities, and accelerate preparing. Be that as it may, 
forcing a steady 0 can impede the angle streaming 

Table 1. Performance evaluation of segmentation

In this way, we utilized Nesterov’s Quickened Force to 
quicken the calculation in those areas. The force ν is 
kept consistent, while the learning rate ε was straight 
diminished, after every age. We consider an age as a 
total ignore all the preparation tests. Residual layer: In 
this based on their weights the image pixels is skipped. 
If layers are not necessary we can skip and reduce the 
time of execution. This is very important layer in this 
segmentation process shown in FIGURE.4.

Figure 4: Block diagram of Proposed Methodology The 
process technique layers in the hidden layer are repeated 
until the image is extracted perfectly. Output Layer: 
The segmented image is shown is the output layer. The 
tumour detected image is compared with all the existing 
methods.
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sensitivity and specificity. This segmentation reduces 
the error rate of MRI brain image. The number of 
layers used in this neural network is less and executes 
fast. The accuracy values also high compared to other 
techniques.
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RESULTS AND DISCUSSION

In this paper Neural Network Method is used for 
segmentation of brain tumour by considering the 
gradient weight of each pixel. The MRI images of brain 
are taken from radiopedia. The MRI images of the brain 
with Glioblastoma, cerebral metastasis and meningioma 
are considered for research purpose. The performance 
analysis is calculated based on the segmented image. 
The calculated values are to be compared with existing 
methods.

FIUGURE.5. (a)input image(b)filtered image(c) enhanced 
image with seed point(d)Tumour segmented and 
extracted image.

This process mainly focused to correct the intensity of t 
he image and removing the noise of the image. The above 
figures shows that how the segmented image is extracted 
from the input image. The filtered image removes the 
noise from the original image and enhanced image for the 
resolution of image .The RGB colour image for displaying 
the segmentation part of the tumour image. This RGB 
colour model used for MRI scanned images to display the 
result of the tumour. Bar Chart and Comparison Graph 
shown in Fig.6.

The above graph shows that accuracy values in the 
existing methods and the proposed methods and 
specificity has been calculated and compared with 
other methods. The highest and lowest accuracy values 
of the tumour images are displayed. The comparision 
of accuracy, sensitivity and Specificity values. The 
accuracy and specificity can be calculated by following 
equations.

Accuracy=(TP+TN)/(TP+TN+FP+FN)

Specificity=TN/(TN+FN)

Sensitivity=TP/(TP+FN)

The below TABLE.1. shows that comparison of existing 
and proposed methods for different parameters. It also 
displays high accuracy values and specificity values to 
identify tumour.

CONCLUSION

The proposed system is used to detect brain tumour using 
residual neural network segmentation technique. The 
proposed method produces exact location of the tumour 
in the image. To get an MRI input image a GUI is created 
pre-processed which includes conversion of gray scale 
filtering of image using median filter to remove noise 
enhancement can be done using CLAHE for resolution of 
image and segmentation using residual neural network 
technique. Then the results were analysed. The median 
filter and CLAHE also employed to get clear image of 
brain affected by tumour. The residual neural network 
segmentation used for layerization of every pixel of 
images. The accuracy is analysed in terms of PSNR, 
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