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Abstract
Image processing is an active research area in which medical image processing is a highly challenging field. Medical imaging
techniques are used to image the inner portions of the human body for medical diagnosis. Brain tumor is a serious life altering
disease condition. Image segmentation plays a significant role in image processing as it helps in the extraction of suspicious regions
from the medical images. In this paper we have proposed segmentation of brain MRI image using K-means clustering algorithm
followed by morphological filtering which avoids the misclustered regions that can inevitably be formed after segmentation of the

brain MRI image for detection of tumor location.
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1. INTRODUCTION

Information is conveyed through images. Image @Beicg is
a process where input image is processed to gptibatso as
an image. Main aim of all image processing techesqis to
recognize the image or object under consideratianiee
visually [1].All the images used in today’'s worldeain the
digital format. Medical images are images that shihw
physical attributes distribution. Medical imagingdalities as
in MRI, CT scan mostly depend on computer technpltmy
generate or display digital images of the inteorglans of the
human body which helps the doctors to visualize itireer
portions of the body. CT scanner, Ultrasound andyMétic
Resonance Imaging took over conventional x-ray in@gdoy
allowing the doctors see the body's third dimen§in.

1.1 Magnetic Resonance Imaging

Protons and neutrons of the nucleus of an atonahasgular
momentum which is known as a spin. These spinsoaiticel
when the number of subatomic particles in a nuclswsen.
Nuclei with odd number will have a resultant spihis forms
the basis of magnetic resonance imaging. A magnetic
resonance imaging (MRI) scanner uses powerful ntagioe
polarise and excite hydrogen nuclei (single proionfuman
tissue, which produces a signal that can be deteantd it is
encoded spatially, resulting in images of the bodye MRI
machine emits radio frequency (RF) pulse that dfipady
binds only to hydrogen. The system sends the plolsthat
specific area of the body that needs to be examibed to the
RF pulse, protons in that area absorb the energdetk to
make them spin in a different direction. This isameby the
resonance of MRI. The RF pulse makes the protoimsagghe

larmour frequency, in a specific direction. Thieduency is
found based on the particular tissue being imagedl the
strength of the main magnetic field. MRI uses three
electromagnetic fields: static field which is aywstrong static
magnetic field which polarizes the hydrogen nuctgadient
field which is a weaker time-varying field used fepatial
encoding; and a weak radio frequency field for rpaldtion

of the hydrogen nuclei to produce measurable sigmvehich
are collected through radio frequency antenna.

1.2 Challenges

The brain is the anterior most part of the centraivous
system. Brain tumor is an intracranial solid nesplaTumors
are created by an abnormal and uncontrolled ceisidn in
the brain. In this work, we have used axial viewtlt# brain
image (2D) from MRI scan because MRI scan is lessful
than CT brain scan. A patient is subjected to ciffe
diagnostic methods to determine the cause of thg®yms
mentioned by him. Techniques like performing a bigp
performing imaging, like taking a MRI or CT scantbé brain
will be done. In biopsy, pathologists take a spetinof the
brain tissue under consideration for checking tresgnce of
tumor. A pathologist looks at the tissue cells unde
microscope to check for presence of abnormalityoubin
biopsy will show the presence of tumor and its pldty,
when doctors go for surgery, they must know thedmuaxtent
and the exact location of tumor in the brain, whadn be
found by taking MRI scan of the patient as MRI does
involve the use of harmful radiations when compa@®CT
scan. Traditional method in hospitals is to segmtrd
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medical image under consideration, manually areldepends
on how well the physician can perceive the imageeun
consideration to get the required region extraotgtd which is
made difficult because of minute variations ancenglslance
between the original and affected biological parthie image.
The shortage of radiologists and the large volui#RBI to
be analyzed make these readings labor intensivelandcost
expensive. It also depends on the expertise otdblenician
examining the images [10]. Estimates also indictiat
between 10 and 30% of tumors are missed by theloaists
during the routine screening.

During the acquisition of medical images, there are
possibilities that the medical image one gets miglt
degraded because of problems that can occur duhieg
acquisition stage. So the original image may notbigable
for analysis. Image segmentation can be definedthas
partition or segmentation of a digital image intonitar
regions with a main aim to simplify the image under
consideration into something that is more meaningfud
easier to analyze visually. Image segmentatiorhés rhain
significant process in the majority of medical ireagnalysis.
Image segmentation methods can be classified eshbiding,
region based, supervised and unsupervised clagsific
techniques.

Various approaches have been carried out in the diebrain
tumor detection. Sindhushree. K.S, et al[14] haseetbped a
brain tumor segmentation method and validated setatien

on two dimensional MRI data. Also, detected tumars
represented in 3-Dimensional view. High pass fitigr
histogram  equalization,  thresholding, = morphological
operations and segmentation using connected compone
labeling was carried out to detect tumor. The tivoethsional
extracted tumor images were reconstructed into ethre
dimensional volumetric data and the volume of thadr was
also calculated. M.C. Jobin Christ and R.M.S. Pthi{&]
proposed a methodology that integrates K Meanstaring
with marker controlled watershed segmentation @lgorand
integrates Fuzzy C Means clustering with markemtrcdled
watershed segmentation algorithm separately for icakd
image segmentation. The proposed methodologyi® stage
process. First K-means clustering (Fuzzy C Meass)sed to
get a primary segmentation of the input image, sexbndly
marker controlled watershed segmentation algoritisn
applied to the primary segmentation to get thel fiegmented
image.

P.Vasuda, S.Satheesh [12], proposed a techniqueettect
tumors from MR images using fuzzy clustering tegnsei.
This algorithm uses fuzzy C-means but the majowbesck of
this algorithm is the computational time requir€@lassifiers
are also known as supervised methods since theyireeq
training data that are manually segmented and tlsen as
references for automatically segmenting new date. Use of
the same training data for classifying a large nembf

images, may lead to biased result. Supervised segtiun
method requires considerable amount of training t&sting
data which comparatively complicates the procegs[13

2. PROPOSED METHODOLOGY

We have proposed segmentation of the brain MRI éadgr
detection of tumors using clustering techniqueluster can
be defined as a group of pixels where all the gixelcertain
group defined by a similar relationship [1]. Clustg is also
known as unsupervised classification technique. hhme
unsupervised classification because the  algorithm
automatically classifies objects based on userngistiteria.
Here K-means clustering algorithm for segmentatidrthe
image followed by morphological filtering is usear ftumor
detection from the brain MRI images. The proposéatk
diagram is as shown.

[nput MRI Preprocessing K-means
o o .
[mage Clustering
Y
OutputTmage |, | Tumor |, | Morphological
(Monitor) Detected Filtering

Fig-1: Proposed block diagram

MRI scans of the human brain forms the input imageour
system where the grey scale MRI input images avengas
the input. The preprocessing stage will convertRIE&B input
image to grey scale. Noise present if any, will reenoved
using a median filter. The preprocessed image vergifor
image segmentation using K-means clustering algoritAs
there are chances of occurrence of misclustereidnegfter
the application of K-means clustering algorithm[1%&E have
proposed morphological filtering which is performafter the
image is segmented by K-means clustering algorithm.

2.1 Proposed Algorithm

The algorithm that we have proposed is as follows:

1. Letx,..., Xv are N data points in the input image, let
k be the number of clusters which is given by the
user.

2. Chooseg..., & cluster centres.

3. Distance between each pixel and each cluster centre
is found.

4. The distance function is given by
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J=|x-gj| for i=1,...,N and for j=1,....k, where |
x-cj|, the absolute difference of the distance
between a data point and the cluster centrg

indicates the distance of the N data points frogirth
respective cluster centers.
5. Distribute the datapoints x among the k clusteisgus
the relation
G if [X-gjl<[x-g] for i=1,2,...,k, #], whereG;
denotes the set of data points whose cluster centre
':'_i-
6. Updated cluster centre is given as,
= Yyec,® for i=1,...k, wherem; is the

m;
number of objects in the dataggwhereC; is theit™
cluster anc:; is the centre of clusté.
7. Repeat from Step 5 to Step 8 till convergence is me
8. After segmentation and detection of the desired
region, there are chances for misclustered regions
occur after the segmentation algorithm, hence
morphological filtering is performed for enhancernen
of the tumor detected portion. Here structuring
element used is disk shaped.

2.2 Morphological Filtering

Morphology is the study of shapes and structuresnfra
scientific perspective. Morphological filters arerrhed from
the basic morphology operations. A structuring eetnis
mainly required for any morphological operation.
Morphological operations operate on two imagesjcsiiring
element and the input image. Structuring elemerdgssanall
images that are used to probe an input image faopgsties of
interest. Origin of a structuring element is definby the
centre pixel of the structuring element. In morglgy, the
structuring element defined will pass over a sectid the
input image where this section is defined by the
neighbourhood window of the structuring element dhe
structuring element either fits or not fits the uhpmage.
Wherever the fit takes place, corresponding imabat t
represents the input image’s structure is got apgession of
the geometric features of the input image that Wodg the
structuring element’s neighbourhood takes placeo Taain
morphology operations are erosion and dilation whaosion
results in the thinning of the objects in the imagasidered
and dilation results in thickening of the objeactsthe image.
Dilation uses the highest value of all the pixeis the
neighbourhood of the input image defined by thecstring
element and erosion uses the lowest value of alptkels in
the neighbourhood of the input image.

3. SSIMULATION RESULTS

Some of the brain MR images containing tumor takem
testing our proposed algorithm are shown.

Fig-2: Brain MR images containing tumor

The brain tumor location is found out by applyingiro
proposed algorithm using Matlab Simulator. A GUI
(Graphical User Interface) is created to make ffs¢esn user-
friendly. Collect the required input brain MR imafyem the
database which is shown in Fig 2. In our desigrhasxe taken
the number of clusters as four. Fig 4 shows thal fifustering
of brain MR image after being processed by ourritlgm. Fig

5 shows the final tumor detected portion from braiR
image.

: u kmeans = | 25

‘ K-Weans

No of clusters 4

Fig- 3: Original brain MR image with tumor
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Fig-4: Clustering of brain tumor MR image
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Fig -5: Tumor detected

4. CONCLUSIONS

Segmentation of brain image is imperative in suagic
planning and treatment planning in the field of mege. In
this work, we have proposed a computer aided sys$tam
brain MR image segmentation for detection of tuthecation
using K - means clustering algorithm followed by
morphological filtering. We were able to segmemhdn from

different brain MRI images from our database.
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