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Abstract

Brain tumor is an extraordinary infection, and the scope of individuals
that are death toll because of the brain Tumor which is developing. To
investigation the tumor physically from the magnetic resonance images
(MRIs) is a period taking procedure to detect the tumor. Precise the
segmentation of the MRI image it is indispensable for the examination
of the brain Tumor by methods of any is computer aided clinical tool.
The proposed system for brain tumor detection framework comprises
following steps: pre-processing, feature extraction, segmentation. After
pre-processing morphological operations, brain tumors will appear as
pure white color on the pure black backgrounds. We have utilized Brats
2019 preparing datasets of neuroimages where HGG is 120 MRI brain
images and LGG is 50 MRI brain images to advance our framework
and 76 Brats 2019 approval datasets of neuroimages to test the
framework of our proposed system. The proposed system of tumor
detection framework is seen as ready to precisely detect the brain tumor
in magnetic resonance imaging. The preliminary results demonstrate
how a simple deep learning segmentation with set of simple pixel-based
features can result in high classification accuracy. The preliminary
results also demonstrate the accuracy and F1 score in our brain tumor
detection approach and inspire us to extend this framework to localize
and classify a variety of the other types of tumors in other types of the
medical imagery.

Keywords: Brain Tumor Detection, Magnetic Resonance Imaging,
Preprocessing, Image Segmentation and Detection.

1. Introduction

In general, diagnosing the brain tumor typically starts with
the magnetic resonance imaging (MRI). Once the MRI
shows that there is tumor in the brain, one of the most
common place manner to determine the kind of brain
Tumor is to observe the effects from a sample of tissue
after a biopsy or surgical operation. A brain Tumor is a
set, or mass, of bizarre cells inside the brain. Brain Tumor
may be cancerous(malignant) or noncancerous (benign). A
brain Tumor happens while abnormal cells create inside
the brain. There are two basic assortments of Tumors
which can be cancerous (malignant) Tumor and benign
(non-cancerous) Tumors. Malignant Tumors might be
partitioned into essential Tumor, which start in the brain,
and auxiliary Tumor, which have spread from some other
spot, called brain metastasis Tumor.
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The most common place sorts of number one Tumor in the
adults are meningiomas (typically benign) and
astrocytoma inclusive of glioblastomas. In children, the
most not unusual type is the malignant medulloblastoma.
Benign Tumor handiest develop in a solitary spot, they
will in any case be ways of life compromising because of
their region. Glioblastomas regularly have truly terrible
results, while meningiomas for the most part have
reasonable results.

Essential brain Tumor emerges in cycle 250,000
people per year comprehensively, making up considerably
less than 2 percent of malignant growths. In youths whose
age is around 15 the brain Tumor are second best to
intense lymphoblastic leukemia in the light of the fact that
the greatest basic spot type of most diseases like cancer.
Medical imaging plays out a basic capacity inside the
finding the brain Tumor.
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Early imaging techniques intrusive and every now and
then perilous including pneumoencephalography and
cerebral angiography had been surrendered for non-
obtrusive, unnecessary choice procedures, especially
magnetic resonance imaging (MRI) and the computed
tomography (CT) scans, despite the fact that MRI is
regularly the reference well known utilized. Neoplasms
will regularly show as in any case hued hundreds
(likewise called methodology) in CT or MRI impacts.
Benign brain Tumor every now and again appear as
hypodense (darker than brain tissue) mass sores on CT
scans. On MRI, they seem both hypodense or isointense
(indistinguishable profundity as brain tissue) on T1
weighted outputs, or hyperintense (more brilliant than
brain tissue) on T2 weighted MRI, despite the fact that the
appearance is variable. Differentiation specialist take-up,
every often in trademark styles, might be exhibited on
both CT or MRI checks in most dangerous number one
and metastatic brain Tumor.

Weight zones in which of the brain tissue has been
compacted through a Tumor also appear hyperintense on
T2-weighted sweeps and may suggest the nearness a
diffuse neoplasm in light of a muddled layout. Growing
over the Tumor known as peritumoral edema can likewise
show an equivalent outcome. Evaluating of the Tumor of
the basic terrified gadget by and large occurs on a 4-factor
scale (I-1V) made by utilizing the World Health
Organization in 1993. Grade | Tumor are the least
unreasonable and ordinarily identified with long time
endurance, with seriousness and guess declining on the
grounds that the evaluation will increment. Low grade
Tumor are often benign, while higher grades are either
malignant or metastatic. Other evaluating scales
additionally exist, many depend absolutely upon the
equivalent guidelines in light of the fact that the WHO
scale and reviewed from I-1V. The most extreme not
strange number one brain Tumor are Gliomas (50.4%),
Meningiomas (20.8%), Pituitary adenomas (15%), Nerve
sheath Tumor(eight%). [27]

In computer science, digital picture processing is the
usage of computer algorithms to perform picture
processing on digital photographs. As a subcategory or
subject of digital sign processing, virtual picture
processing has many benefits over analog photograph
processing. It lets in a mile wider range of algorithms to
be carried out to the input information and may keep away
from troubles consisting of the construct-up of noise and
signal distortion at some point of processing. Since
pictures are described over two dimensions (perhaps
greater) virtual photo processing may be modeled inside
the shape of multidimensional systems. In image
processing, snap shots convey the data where input image
is processed as the output is also an image. In this day and
age, the photographs used are in virtual configuration.

In current occasions, the appearance of data age and e-
healthcare gadget in clinical region causes logical
specialists to offer higher medicinal services for patients.
Utilizing image processing the noise is eliminated from
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MRI images. To discover upon inflamed Tumor tissues
from scientific imaging modalities, segmentation is
employed. Segmentation is vital and essential step in
image assessment. The device of placing aside a picture
into one among a kind areas or blocks sharing
commonplace and identical homes, together with
coloration, texture, evaluation, brightness, limitations, and
grey stage. Brain Tumor segmentation includes the
manner of setting aside the Tumor tissues which include
edema and dead cells from regular brain tissues and robust
Tumor, consisting of White Matter (WM), Grey Matter
(GM), and Cerebrospinal Fluid (CSF) with the help of MR
images or unique imaging modalities.[28]

2. Related Work

Fatih Ozyurt et al [5], proposed a hybrid technique using
Neutrosophy and Convolutional Neural Network (NS-
CNN). The important goals in this paper are CNN
structure is used as a function extractor to keep away
from guide feature extraction, These features are used in
diverse classification (SVM-KNN) algorithms. The CNN
shape changed into used with Neutrosophy for image
processing for the first time. A new hybrid approach
known as NS-EMFSE-CNN using segmentation and type
is proposed. The classification overall performance of
Brain Tumor pictures with NS-EMFSE-CNN technique
turned into better compared to conventional CNN class.

The method followed is Neutrosophic Expert
Maximum Fuzzy-Sure Entropy Set-Convolutional Neural
Network (NS-EMFSE-CNN) Classification Approach,
and the era used is Neutrosophic Image, Convolutional
Neural Network architectures via Alex net, SVM and
KNN classifier. The datasets have been taken from the
Cancer Genome Atlas Glioblastoma Multiforme (TCGA-
GBM) statistics series in The Cancer Imaging Archive
(TCIA).

The result confirmed is an accuracy of 95.62 percent
become acquired the usage of NSEMFSE+CNN+SVM
method These are the parameters used for the result to be
received Accuracy, Sensitivity.

AR.A. Abdulrageb et al [13], proposed a
segmentation algorithm for Brain MRI Tumor images.
This novel algorithm is contrasted and strategies like
Threshold and Region Grow techniques. In the Threshold
the authors have proposed a strategy which comprise of
two stages which are Automatic threshold finding and
Automatic Tumor localization. The Threshold technique
was proposed to computerize the strategies for deciding
the division threshold with the target taking out the
reliance of the outcomes on the threshold choice and to
build the adequacy for identifying the neurotic changes in
the brain. The Tumor localization algorithm is based on
the position of the Tumor which has the maximum count
of pixels horizontally and vertically. The testing was
performed between the two real time data sets of MRI
images of brain tumor.

The experimented result of the novel algorithm
showed that the levels of sensitivity and specificity is in
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range off 91 percent to 99 percent. This result shows the
novel algorithm segmentation is accurate which is
compared to of the position and boundaries of brain
pathology.

Hui Tang et al [14], have proposed an automatic
technique to segment brain Tumor on one single T2W
image. he proposed strategy for the cerebrum Tumor
segmentation comprises of three phases. In the underlying
advance, the makers have normalized the image intensity
and enrolled to a standard brain space. Second, they have
played out a pixel-wise arrangement using a random
forest classification technique. For every pixel, 198
highlighted features are separated, including multi scale
power-based  highlights, multi-scale  format-based
highlights, multi-scale shape-based techniques, multi-
scale surface-based highlights similarly as setting mindful
highlights. After the pixel-wise grouping, and they have
additionally prohibited the false positives focuses in a
morphological way. Each self-governing associated
object from the subsequent advance, which either has the
best volume or has a volume more than 10 cm3, is
considered as clear Tumor.

The methodology adapted is Pre-processing, Voxel
wise Classification, and for Feature Selection the methods
used are Random Forest Training, Post-processing and
the technology used are scale and skew registration,
linear scaling, fuzzy C means clustering, context-aware
features. The data sets used for the proposed technique is
Public informational index containing 30 T2w X-ray
brains, including 20 high-grade gliomas and 10 low-grade
gliomas. The Proposed technique effectively recognizes
out Tumor in 28 out of 30 data sets (successful rate =
93.3 percent).

The accuracy for the pixel-wise order is averagely
97.5 percent for low-grade (LGG) Tumor and 96.7
percent for high-grade (HGG) Tumor. The last
segmentation is surveyed using Dice Similarity
Coefficient, which is 78.8 percent for low grade Tumor
and 83.0 percent for high-grade (HGG) Tumor, these are
the parameters used for results dice similarity coefficient,
accuracy for the pixel-wise classification.

Deepak O Patil [15], have proposed another
procedure called KITE which is actualized for cerebrum
Tumor growth analysis. This is done by using gray
images pixel inside kite shape limits. They have likewise
separated gray shading shades to center over the
outgrowth of Tumor. Focus-based ordering and recovery
gives basically better eventual outcomes of 90 percent
precision when appeared differently in relation to existing
ordering also, recovery which gives 78.07 percent
accuracy. In the test, after manual or adjusted constraints
of a live patient's cerebrum picture, the accompanying
bits are named as regions of center (ROF). ROF-based
recovery techniques separate highlights of the cutoff
points and perform likeness connections at the granularity
of the space, with KITE region-based examination it is
amazingly easy to discover just Tumorous region and in
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like manner which is recognized as the disease is based
on gray shade pixels.

The methodology embraced is Kite Region of Focus

Methodology, feature extraction methodology and the
innovation utilized is kite algorithm, region of focus
method, indexing and retrieval technique. The data sets
are taken from Pune Emergency clinic.
The outcome demonstrated is the Focus-based ordering
and recovery gives through and through better delayed
consequences of 90 percent precision when appeared
differently in relation to existing ordering and recovery
which gives 78.07 percent accuracy.

Hayder Saad Abdulbagi et al [16], proposed a novel
methodology of improving the division of cerebrum
Tumor from CT scan. The division and volume
estimation of informational collections are gotten by the
examining the 2D data sets. The authors have decided the
volume of Tumor using another strategy subject to 2D
data sets estimations and voxel space. To endorse the
proposed approach a correlation is done with a manual
strategy utilizing Mango programming in which the noise
or polluting influences are not as much as Mango
programming in estimation of Tumor volume.

The proposed HMRF-EM segmentation is tested and
validated with ROC method; the result obtained is up-to
94 percent accuracy.

3. Methodology

Presently, in Artificial intelligence the deep learning
algorithms are of extensive research significance. Various
Deep learning algorithm techniques enable high
effectiveness and to process various MRIs from
databases. This study mainly focuses on U-Net which
have gotten fame among pros for object affirmation and
biological image segmentation. The created determination
framework for tumor detection.

The detection of tumor is identified in the MRIs
images. Figure 1 shows the proposed system block
diagram.

FEATURE

MRIDATASETS N PREPROCESSING R
EXTRACTION

N SEGMENTATION

'

TUMOR
DETECTION

Figure 1: Block diagram of proposed system

The input for the proposed work is MRI images of
BraTs 2019 datasets, the methodology is Preprocessing,
Feature extraction method used to choose the important
features where the datasets is trained and validated using
MRIs of BraTS 2019 as a standard dataset for tumor
detection.
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A. Brain tumor detection module

The primary strategy utilized is input picture and
preprocessing technique where the limit of magnetic
resonance imaging to give information about the fragile
tissues in the mind, databases of MRIs are utilized as a
contribution to the made system. The objective of the
preprocessing stage is to guarantee the MRI groundwork
for the accompanying stage. It will improve the image
quality and also decreases the noise level this will
upgrade the general image quality by using separating
strategies.

Deep Learning has empowered the field of Computer
Vision to progress quickly over the most recent couple of
years. The U-Net Architecture is one of the deep learning
algorithms.

U-Net algorithm is the proposed system we have used
to detect the tumor in MRI image of Brain. U-Net is a

Fully Convolutional Network Model.
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Figure 2: U-Net Architecture Model

U-Net is more ideal than other customary models, as
far as engineering and in wording pixel-based picture
division formed from convolutional neural framework
layers. It is even amazing with limited dataset pictures.
U-Net name is derived from its architecture, which when
imagined, seems like the letter U, as appeared in the
figure 2.

The main concept of U-Net architecture is its encoder
network and accompanied by a decoder network. The U-
Net segmentation doesn’t discriminate at pixel-level but
also discriminates at different levels where the various
features which it has learnt from the encoder in pixel-
space. Input images is given and output obtained is
segmented image. The most exceptional piece of the
design in the consequent half. The framework doesn't
have a completely associated layer. Simply the
convolution layers are used. Each standard convolution
process is started by a ReLU incitation work. U-Net
contains a contracting way (left side) and an expansive
way (right side). [29]

The encoder is the main half inside the figure 2. It
generally is a pre-prepared characterization organize like
VGG/ResNet wherein we can rehearse convolution
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squares saw by methods for a maxpool downsampling to
encode the information picture into work portrayals at
two or three remarkable levels.

The decoder is the second half inside the figure 2. The
aim is to semantically task the discriminative highlighted
features (lower image quality) which is learnt by utilizing
the encoder onto the pixel space (better image quality) to
get the image classified accurately. The decoder
incorporates upsampling and connection went with by
means of regular convolution tasks. [30]

The pixels in the border area are evenly conveyed
round the pictures with the goal that pictures might be
sectioned constantly. With this methodology, the image is
segmented completely. The padding (pixel adding)
strategy is significant for utilizing the U-Net model to
enormous huge image datasets, something else, the goals
might be constrained by method for the ability of the
GPU memory.

There are numerous uses of U-Net in biomedical
picture division including brain image division ("BraTs").
Varieties of the U-Net have furthermore been actualized
for clinical picture remaking. Here are a few forms and
bundles of U-Net as follows:

o Pixel-clever relapse the use of U-Net and its utility
pansharpening.

e 3D U-Net: Learning Dense Volumetric Segmentation
from Sparse Annotation.

e TernausNet: U-Net with VGG11 Encoder Pre-Trained
on ImageNet for Image Segmentation. [26]

4. Experimental Results

The image database utilized for assessing the tumor
detection which is taken from the BraTs 2019 Neuro MRI
database. To analyze the tumor detection module, a
dataset of one hundred seventy 3-D MRIs in the BraTS
2019 database is utilized for the detection. The database
incorporates 120 high-grade (HGG) and 50 low-grade
(LGG) patients and t1, tlc, t2, seg, and flair types of MRI
modalities.

Figure 3: Detection of tumor

A lot of a 170 MRIs utilized for U-Net model to
prepare for the training and also used for validating, and
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76 MRIs is utilized as validation dataset. The 3D MRI
images are changed over into 2D cuts and the tumor is
identified.

The results are shown in above figure 2, where the
white mark seen in above MRI image is the detection of
tumor.

B. Accuracy Analysis

To look at the two framework stages, the accompanying
favored measurements had been utilized which are as per
the following:
e Accuracy demonstrates to closeness of the estimations
to a particular worth.[24]
e Precision is additionally called as positive prescient
worth which is the division of applicable occasions among
the recovered cases.[24]
o Sensitivity likewise called recall, which speaks to the
level of genuine positives that are effectively
classified.[23]
e F1 score, which shows is a proportion of a test's
precision, which is the level of both genuine positives and
genuine negatives. [25]

These 4 measurements have been determined the use
of Equations separately:

N
Accuracy = ——+ 1 ... Q)
o+ N+ ¢+ ¥
- s 1 t value}n{retrived val
Precision = [lelevant valuelniretrived values)l _ ___ ()

{retrived values}

Sensitivity - |{relevant value}n{retrived values}| . (3)

{relevant value}

_ precision. recall
F1 score = 2. precision + recall )

Where proper positives (o) is the successfully
classified positive cases, false positives (V) is not
correctly classified as high-quality cases, and false
negatives (®) is not correctly classified as negative cases,
true negatives (n) is the effectively classified negative
cases.

The result obtained for detection of tumor is shown in
below table:

Table 1: Results

Parameters Result Obtained
Accuracy 90 percent
Precision 92 percent
Sensitivity 90 percent
F1- score 90 percent
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The exhibition of the U-Net is estimated in each
system layer. The expectation of this progression is to get
mindful of the perfect amount of system layers for
accomplishing the highest precision in shortest feature
extraction time. The system length has been advanced to
give the highest execution in the segmentation stage after
which has been fixed, with the validation and evaluating
stages utilizing the indistinguishable network size as the
learning segment.

5. Conclusion

This paper has proposed a deeplearning-based algorithm
for the system where the brain tumor is identified from
MRIs image datasets of BraTs 2019. The fundamental aim
in this paper are to identify the tumor in MRIs. The U-Net
procedures for feature extraction is used for the tumour
detection and it’s evaluated the usage of 170 MRIs which
is taken from the Brats 2019 Neuro MRI database. The
cultivated results is demonstrated in the proposed deep
learning-based U-Net algorithm for detecting the tumor.

6. Future Work

This work is extended further to localize the tumor in
MRI image of brain and classify the brain MRI images
into cancerous tumor (malignant tumor) and non-
cancerous tumor (bengin tumor).
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