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Abstract— Brain is highly specialized organ which helps as
control center for functions of the body. Tumor is aick
uncontrolled growth of cells. MRI imaging plays animportant
role in brain tumor analysis and diagnosis. Two dimasional
MRI images are used to process and identify tumoragion. MRI
images are generally degraded with different typesf noise. So
these noise are removed using pre-processing techués which
improves the visual appearance of image without digrbing
original image attributes. Pre-Processing will be erformed at
early stages before dealing with tumor detection ah
segmentation. MRI image segmentation will be perfened to
accurately identify region of interest from the images. Feature
extraction will be done to capture visual content bimage by
using GLCM and region prop method. Later segmentation
shape and texture features associated will image Wibe
extracted. Based on these extracted features braimage will be
classified into abnormal and normal. The performanceof this
system is evaluated based on training performancéassification
accuracies to provide the precise and accurate relst

Index Terms— Image processing, Magnetic Resonance
Imaging(MRI), K-Means clustering, Thresholding, watrshed
segmentation, morphological operators,high pass fédr, median
filter.

I. INTRODUCTION

Brain is the most essential part of the centevous
system. Brain Tumor is uncontrolled developmentissues
within the brain and inside the skull. Brain tundisgnosis is
quite challenging because of its complex shape, &zation
and appearance of tumor in brain. Brain Tumor deteds
very hard in initial stage. There are differenttsaf brain
tumors which settles on the choice cofounded exmesty.
So grouping of cerebrum tumor becomes very impbritan
order to overcome this difficulty. The principleas®n for
grouping is to classify the MRI image in order édl tvhether
it is normal or abnormal.

There are different kinds of test related to dethet brain
tumor such as MRI, computed tomography (CT) scaop®/

and many more. Among all these test MRI image heatgr

potential for classification of brain. When comphte other
image modalities like CT, MRI provides higher castrand
resolution for different brain tissues. A corretassification

process of brain prompts right choice and givetgaad right
treatment. Treatment might be diverse for eachautas a
rule it is dictated by
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» Age, general wellbeing and medicinal history
» Tumor sort, area and size
» Tolerances for particular prescriptions and treatme

A. Brain Tumor:

Irregular development of cells which possessesesipeitie
skull and interferes with ordinary cells of braindacreates
pressure in the brain is known as brain tumor. Bu¢his
pressure some tissues are shifted to skull whichedas the
nerves of other brain tissues. Classification ahdu is
according to type of tissue and location of tumor.
Classification is also done based on origin of bekavior of
cell. Primary tumor are the tumors that are origgdan the
brain itself. They are benign (generous) and malign
(dangerous). Auxiliary (Secondary) cerebrum tumars
tumors which are originated from the other partthefbody.
They may be lung cancer, kidney cancer, breastecasic.

Figure 1.2: MRl image of abnormal brain

B. Diagnosis of Brain tumor:

There are various modalities used to diagnose brain
tumor like CT scan, MRI, and PET etc. The choice of

modality for brain imaging is dependent on the pgip

of examination. CT and MRI are most complimentary

practices where each has its own strengths andneeak

C. Neurological examination:

The Neurological Examination is series of simple
qguestions and tests that deliver vital informataoout
the nervous system. It is an inexpensive way of
determining of what might be wrong. This method is
divided into different components whereas each
component focused on different parts of centralmes
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system mental status, cranial nerves, cerebellensasy
system, motor system and coordination.

D. Magnetic Resonance Imaging:

Magnetic Resonance

Imaging is a radiation-based system which charaeter
the internal structure of the body in terms of msigy
variation of radiated wave produced by the biolab&ystem
when it is visible to radio frequency pulses. Magne
resonance imaging is used for the identificatiordiskases
related to soft tissues. Magnetic Resonance Imaging

(MRI) is one of the power full imagining system, ialnis
for the most part utilized for the treatment of can Primarily
MRI is used for recognize the structural featurehef brain
with high spatial resolution.

a) Advantages of MRl

> MRI

typical method for upgrading the appearance of #sag
Histogram equalization is a gray-level transformatinethod
that outcomes a yield image with a more or legshfltogram.
Histogram equalization is a method by which image
intensities can be changed to increase contrastogtam
thresholding based techniques are extremely comgell
when contrasted to other image segmentation teagblsiq
because they usually require a single go througlpikels.

2.Contrast Enhancement: Contrast enhancement
technique used to adjust the local contrast iredsfft regions
of the image so that information in dark or brightkground
are took and revealed to the viewers.

2.3Noise detection and filtering technique

Noise is defined as random variations in intensityhe
image. Noise is generated in sensors or througisrmesion
channel during acquisition process. Noise shoulteb®ved
from the image in order to recover the originabiattion from
the image. It is important to remove noise whilesarving

is

images provide detailed diagnosticedges.

picture of most important organs and tissues in

our body.
>

2.4Morphological Operations: The term morphology

MRI images of brain help physicians to leanmeans deforming or reconstructing the structurshape of

size and number of tumor and exact locatio®n object. Morphological operations are appliedbarary

of tumor.

to show like MRI show provide information
about blood circulation throughout the body.

There is no involvement of any kind of
radiations in the MRI so it is safe for people.

b) Disadvantages of MRI
» MRI scan images involve noise.

> MRl is expensive.

Image enhancement is accomplished to enhancedhal vi
appearance of image and to convey better portrafyain

IMAGE ENHANCEMENT

MRI images are sometimes able to show th
unique information that other tests are unabl

images to get representation of shape of obje&y &he used
ien pre or post processing such as filtering, tmgror pruning
ar for getting a representation or descriptionhaf shape of
objects or regions. The major morphological opersiare
erosion, dilation, opening and closing.

1.Erosion: is a morphology operation applied on the
binary images which erodes away the boundariesgins of
foreground pixels .Areas of foreground pixels skiiim size
and holes within. Erosion operator takes 2 inpingt fs the
image to be eroded, second is the structuring elenmie
compute erosion of binary image by this structugment
we superimpose the structuring element on top efinput
image so that origin of structuring element coiesidvith
input pixel.

2.Dilation: is a morphology operation which add pixels to
the boundaries of objects in image to fill the solBilation

image which is suited for examination by human leagPPerator takes 2 pieces of data as inputs. Fiigtage to be

enhancement helps to study the background infoomakiat

dilated, second is structuring element. For eaakdraund

is necessary to understand the object behaviorgamaPiXel structuring element is superimposed on inpage so

enhancement carried out on low quality imagester@sting

problem because of some reasons. In line to lowrasinwe

cannot clearly extract objects from the dark baclgd.

Image enhancement techniques are classified into

categories.

2.1 Spatial based domain:The technique which directly
operates on pixels. Advantages of this domainngpks

to understand and low complexity. Disadvantages are

lack of robustness. Ex- gray level transformatitog
transformation, image negative.
2.2Frequency based domain:The technique which
directly operates directly on transform coefficerdf the
image. Advantage of this technique is low compigxaase of

that origin of structuring element coincides witiput pixel
position. Basic effect of dilation on binary imageo enlarge
the area of foreground pixels. The problem witimgglilation
operation is that operation might completely clope

2. Criginal b. Erosion ¢. Dilation

viewing. Ex- image sharpening, image smoothing, Noise

reduction by domain filtering.
1.Histogram Equalization: Histogram equalization is
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Fig.examples of erosion and dilation
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2.4 Segmentation

Segmentation is process of separating a digitagj@mato
multiple regions (sets of
segmentation to improve or change the portrayahafnage
into something that is more important and simmextamine.
Image segmentation is isolatihng an image
non-overlapping, constituent regions that are hamegus
with respect to some features. In an initial states
segmentation is used to separate the image in plats
characterizes an interest object that may be ugeé i
particular study. Several approaches have beerapmadfor
segmentation. Some of those approaches are EdgetDat
Method, Region Based Segmentation Method, thresigld
Method, and Clustering Method.

1.Thresholding Method:

Threshold is one of the widely used technique foage
Segmentation. Image segmentation by thresholdisgriple
but powerful method for segmenting images havimggtli
objects on dark background. Thresholding processear a
multilevel image into a binary image i.e. dividitltge image
pixels into different regions and separate it froackground
based on chosen threshold value

2.Region growing approach:

Region growing technique segments image pixelsahat
belong to an object into regions. Segmentatiorei$opmed
based on some predefined criteria. Two pixels eagrbuped
together if they have the same intensity charaattesi or if
they are close to each other. It is assumed tlatgpihat are
closed to each other and have similar intensityeslare
likely to belong to the same object. The simplesirf of the

enormous datasets.
2.5 Feature Extraction: Features are the properties which

pixels).The objective ofdescribe about the whole image. So for image aisdiyature

extraction is required to reduce the processinge tand
complexity. Most of the image retrieval systemslzased on

intghape, color and texture features. Shape refephysical

structure of an object. Texture refers to strudtpedtern of
the surface area of the object. Shape and textateres are
very important features for image retrieval becansages
may lose their ability when image or database do¢dave
these attributes.

1. Texture Feature Extraction: Texture features are
extracted using 2 methods, stastical and structural

structural approach textures are repeated accotalisgme
rules or they may be random also. In stastical @gogr
textures are random in nature they possess camisiste
properties. GLCM (gray level co-occurrence matibgne of
the method used to extract the texture feature€Nbis 2D
histogram of gray levels for a pair of pixels whistseparated
by spatial relationship. GLCM is a matrix where tfoen of
rows and columns are equal to gray level or imagepin an
image. For example given an image GLCM determirmeg h
often the gray levels occur in surface of that
image.co-occurrence matrix is dependent on tworpeters
i.e. relative distance between the pixel pairs asldtive
orientation. Stastical methods are classified dtgpes i.e. T
order (deals with one pixel),"2order (deals with pair of
pixels) and higher order (deals with more thanx2lg)).

1.1st order features provide different stasticalperties
such as intensity of histogram of an image. Theatfes are
mean, variance, skewness etc.

segmentation can be achieved through thresholdimdy a 2.2nd order features are extracted using GLCM. GLCM

component labeling. Another method is to find regio
boundaries using edge detection. Segmentation gsptien,
uses region boundary information to extract theoregy The
main disadvantage of region growing approach isitlwten
requires a seed point as the starting point ofdmgmentation
process. This requires user interaction. Due tovér@tions
in image intensities and noise, region growing megult in
holes and over segmentation. Thus, it sometimesines)
post-processing of the segmentation result.

3.Clustering method: Clustering can be defined as
unsupervised learning problem which partitionsdhéa into
number of clusters and organizes objects of inftionanto
clusters whose members are similar in some way. main
methods used for clustering based segmentatioli-areans
and fuzzy C-means.

1.Adaptive K means:

1.1t is a method that allows the division of a givdata set
without having to depend on the initial identificat of
elements to characterize clusters. This methodaged on
Euclidian distance.

2.Modified K-means method is based on reorganizimey t
clusters to better represent the partitions whem eélements
are added.

3.In Adaptive clustering technique cluster valueskead not
have to be specified. It is directly applied to geaand
centroid of different clusters is calculated.

4.Pros of this algorithm are its straightforwardnasd low
computational cost, which permits it to run effitlg on
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has 14 second order features are. Most importaures
among them are contrast, correlation, entropy aiedgy.

1. Shape Feature Extraction: Shape is most
important property that is perceived about
objects. Shape features allow to predict more
facts about an object compared other features
such as color. Shape is a visual feature which is
used to describe image content. Shape feature
extraction are classified into 2 categories one is
region based and other is contour based method.
Shape features are also extracted using region
props function in matlab. Region props
measures properties of image regions. Some of
the shape features are area, perimeter,
roundness.

2.6 Problem Statement

Brain cancer is one of the dangerous disease iwadiniel.
So early recognition of the cancer is key to iteecihs human
brain is very complex structure analysis of tumorthis
region is difficult process. Medical images havéfedent
textures depending on area of body consideredifitag®n
of images becomes challenging problem. Existingesys
uses different algorithms like k-means, fuzzy c-nseéor
segmentation which has more disadvantages lilsesioiw, it
expects user to specify cluster number, heavilyeddpnt on
initial cluster centers. A very difficult problenin
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classification is choice of features to distinguisbtween power based thresholding to offer the fringes betwe
classes. So this current procedure is extremelye tinterebrospinal liquid (CSF), dark matter (GM), whitatter
consuming and more inclined to mistakes. In order t(WM) of brain.This papers concludes that good reabte
overcome the drawbacks of existing system thisgotajims segmentation is achieved using this method. Ttatesy has

to provide an efficient system by using adaptivexéans worked only on normal MRI images of brain.

clustering method for segmentation and SVM and AN
accurate classification of MRI scan into normal abdormal
based on features. A correct classification of rogiompts
right choice and give great and right treatment.

2.6.1 Generic Proposed Solution

3.1 High Level Block Diagram

SYSTEMDESIGNAND ANALYSIS

1.Pre-Processing of data which includes gray scale | mmputimage | Pml:::;ing Segmentation | | E:f::;:m
conversion, resizing of gray scale images, contrast
enhancement of images and elimination of noise fkdRi
image in order _to improve the quahty of image. N Output i
2.Segmentation is accomplished to segment theatligit Tmage |*

image into multiple parts so as to discover theoregmf
interest from the image using Adaptive k-means oekth
3.Feature extraction is done to extract shape exiire

Figure 3.1: High level block diagram

features from the segmented image using GLCM agithme 3.2 SYSTEM ARCHITECTURE

props method.
4 .Classification is accomplished to identify thaibrclass

Training

Testing

based on extracted features using SVM and ANN ifieiss ]I;l;';‘e Pre -Processing Test image |- Pre-Processing
5.Performance is evaluated by comparing accurabptbf Gray Seale Gray Scale
the classifiers. C""‘frs“’" C°“"I“'°“
A. LITERATURE SURVEY l\I?d‘::Etll:lleter MeAdt:::t;ﬁer
[1].This paper describes that brain cancer extractiorita T l
analysis are challenging tasks because brain iy ver Ennanced Enbanced
complicated structure and it can be examined bjleski Tmage Tmage
radiologists. Segmentation plays an important piart l 1
processing of medical images. MRI is clinical toskd for Post_Processing Post Processing
diagnosis of brain. This paper describes aboutivelatudy Segmentation Segmentation

of three division methods which are used for tudetection.
The methods discussed are k-means clustering witbrahed
algorithm, optimized k-means clustering with geneti
algorithm and optimized c-means clustering with egin
algorithm. Drawbacks of k-means method are disclsHeis
paper concludes that segmentation using K-meansbias
given accurate results because they are sensdiveitial
cluster center, require prior initialization of stars and fail to
work with large datasets.

i

Morphological
Operations

l

Feature
Extraction

» Database

[2].This paper describes that segmentation of images isl.Pre-Processing:
Basic pre-processing techniques are applied suchazge

significant area in image processing while dealimigh
medical images. This paper describes an effectathod i.e.
combination of k-means and diffusion model for awdtic

3

Morphological
Operations

!

Feature
Extraction

[

Classification

1

enhancement, scale Changing, noise removal etc. The
purpose of these steps is essential to enhancémihge

brain tumor segmentation. This approach providdidbie quality to get more surety and simplicity in idéyitig the
results. This paper concludes that due to unsugevi tumor. Data that has been collected are varyirgizie which

approach this system is more efficient and less sensitive.
Main drawback of this system is it works only fommum
amount of data to get reliable results.

different segmentation approaches that exist tgnfient the

becomes difficult to process so each image is edsip
uniform size 256X256 pixels.

1.1 Gray scale ConversionMRI image is converted into
[3].This paper describes that MRI segmentation precisegray scale image for further processing. For mangge
perceive the tissue structures in these imagesreThee processing applications color images doesn't helmentify

cerebrum. One of these method is not chosen be¢hege conversion is done for following reasons:
1.Simplicity: many image processing work on plarfe o

require human interface for reliable segmentat®n.other
hand unsupervised methods do not require humaraatien
and gives accurate segmentation results. In th tiy this

important features or edges from image. Gray scale

image data. Suppose we have RGBA image which has fo
planes and operation must be applied on each plagh¢hen

reality, a novel technique is built up. This notethnique is combine the results but gray scale image contain one
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plane.

1. Texture Features: Texture features provides unique

2.Data reduction: suppose we have RGBA image aisd itinformation about intensity variations in pixels wfedical

converted to gray scale then we need to procegsloft of
the data compared to RGBA image.

3.The gray scale image contains all detailed in&diom. It
is easy to understand and don’t have any ambiguijigical
black and white images.

4.Gray scale reduces complexity from 3D pixel veRJe&5,
B) to 1D value.

1.2 Adaptive median filter: Noise is an unwanted signal
which gets announced into data via any electrigstlesn used
for transmission and storage. Pixel which is déferfrom its
neighboring pixels and not structurally aligned hwiither
similar pixels is considered as noise pixels. At@mmedian
filter are used to define which pixels of image affected by
noise. Adaptive median filter categorizes pixelmase by

images. Texture features are extracted using GLGhaod.
Important texture features are autocorrelation, rgne
covariance, contrast, entropy, homogeneity etc.

2.Shape features:shape is basic visual feature which
describes the image content. Shape offers the dgeoaie
information of an object in an image. Shape featyay an
important role in shape recognition and -classiiicat
category. After image segmentation shape features a
extracted from the segmented region using regioop pr
function.

3. Classification: Classification is process of categorizing
objects in images into separate classes which plaital role
in medical imaging especially for tumor detectionda
classification. This module classifies the MRI sciato
normal and abnormal based on extracted featurag /M

comparing each pixels with surrounding pixels. Theplassifier. The use of SVM involves training andtileg

adaptive median filter replaces noisy pixels witledian
pixels of neighborhood. Main objective of adaptimedian
filter is to eliminate impulse noise, decreaseatigins

1.3 Enhanced image:After removing noise, contrast of
image is adjusted in different regions so that da#t bright
regions are took and make it view better for humé&rse of
the contrast enhancement method is histogram eatialn.
Histogram is graphical representation of the imadain
objective of this method is to accomplish uniforistbgram
by using cumulative distributive function of image.

2.Segmentation:Segmentation is process of separating
digital image into multiple regions (sets of pixel$he
objective of segmentation to improve or changepthitrayal
of an image into something that is more importact simpler
to examine. After the pre-processing is done erdgrhimage
is given as input to segmentation which separateastd
different parts for ex- abnormal part from MRI ineaghich is
used for further processing. Clustering based satatien

phase. During training phase SVM module is traiméith

known data with the help of extracted features.nT8&M

finds the optimal hyper plane to separate theitrgidata to
the class it belongs. During testing phase unkndeta is
given to classifier and it is classified into notrmend
abnormal by comparing test data features with échidata
features.

IV. IMPLEMENTATION

4.1 Algorithm for implementing Pre-Processing module

Proposed work is to implement Pre-Processing module
which resize the image, converts it to gray scabage,
femoves the noise from image and increases theasorior
further processing.

1.MRI image is taken as input image.

2.Input image is resized to 256 X 256.

3.After resizing it is converted to gray scale imag

4.Noise is removed from the image using adaptivdiame
filter.

5.Contrast enhancement is performed using histogram

method is used. Clustering is done based on dmereequalization method.

attributes of image such as color, intensity, textédaptive
K-means method is used to separate the regionteifetst
from the gray scale image. Adaptive K-means metbaged
since it is appropriate for biomedical image segation as
number of group is known for particular areas oagms of
human anatomy. Segmentation is performed to exteagius
features of image which can be merged or splitroteo to
build object of interest and to perform analysis.

4.2Algorithm for implementing segmentation module

Proposed work is to implement segmentation whigldds
the pre-processed image into meaningful parts. $atation
process separates the region of interest (i.e. rtuemgion)
from other region.

Segment image (input image)

1.Initialize K clusters and randomly select theipos of
centers for each cluster.

3. Feature Extraction: Unique characteristics of an image 2 pivide the cluster into sub cluster.
are known as featureBeature extraction method decreases 3 compute the distance between each pixel andpsset

size of image data by obtaining necessary infolmnafiom

4.Group the pixels to the minimum distance cluster.

the segmented image. Main objective of any medical 5 ypdate the centroids.

examination is tissue characterization which camdmee by
texture analysis. This module extracts meaningatidres
from the segmented image in order to categorizebthén
MRI scan. The extracted features ought to offeradtteristic
of input type to the classifier by considering imjpot
properties of input image into feature vectors. Tdifferent

6.Compute the new distance and again update the new
centroid.

7.Repeat step 4 to step 7 until all the elements lheen
clustered.

8.Separate the images into k sub images according t
clustered index image.

types of features are extracted from MRI image for 43 Algorithm for implementing classification moduk

classification purpose.
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Proposed work is to classify MRI scan into normadl a
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abnormal based on features extracted using S\éekifier. [6]
Extracted Features are given as input to the S\ddsdfier to
train the data. Classification is to identify themor class
present in the image. SVM involves 2 basic stegigitrg and  [7]
testing.
1. Obtain the normal and abnormal image dataset[%]
2. Separate training set and testing set images.
3. Create labels(normal and abnormal) for SVM
train to distinct class
4. Training SVM using extracted features which are
stored in database.
5. Classify test set images by using stored features
of trained images.

V. CONCLUSIONAND FUTUREENHANCEMENT

MRI brain classification is implemented using SVMda
ANN classifier. Dataset contains normal and abnbrma
images. These images are pre-processed usings fitter
remove the noise and segmentation is carried oimgus
adaptive k-means method. After segmentation festare
extracted using GLCM region props technique ancestin
database. These features are used as input foing&VM
and ANN model. During testing stored features ampared
with test image features and classified into norraad
abnormal. The proposed system classifies brain type
normal and abnormal from images taken under diftere
clinical circumstances using SVM and ANN. The
experimental result shows that the proposed systews a
high accuracy rate and less error rate. The prapsgsem is
highly effective for classification to classify moal or
abnormal brain with high sensitivity, specificitgchaccuracy
rate. In future the system can be improved to stippther
types of cancer images with few modification either
segmentation and classification stage. It is necgsso
support large number of input and should improve th
accuracy rate. To achieve this more number of featcan be
added with the utilization swarm based featurecsele to
improve the tumor detection and the classificatesult.
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