Available online www.jocpr.com

Jour nal of Chemical and Phar maceutical Research, 2015, 7(2):62-69

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Segmentation of brain MR images for tumor area and size detection by using
of clustering algorithm

Shinu Sadeyone*and S. Freeda®

'EIE, Sathyabama University, Chennai
%EIE, A. C. T. Engineering College, Chngalpattu

ABSTRACT

There are different types of tumors are availalstrocytoma is the most common type of tumor (30&dl drain
tumor) and is usually a malignant one. Astrocytoraa be subdivided into four grades. Each grade ite®wn
characteristics and unique treatment. If any wrargatment is given to these grades that leads &hdeSo finding
the position and shape of tumor is very importanttfie further treatment. The proposed systemisfghper is to
find the exact position and shape of the tumorscdlhat helps the physician for further treatmémtthe proposed
system, it consists of four modules (i) Pre-procgss(ii) Segmentation of brain in MR Images,(i@uality
extraction and (iv) Approximate reasoning. Pre msging is done by filtering. Segmentation is dopadvanced
K-means and Fuzzy C-means algorithms. Quality etitm is by thresholding. Finally, Approximate reagg
method to recognize the tumor shape and positioMRi image. If the tumor is a mass in shape thenelans
algorithm is enough to extract it from brain cel&uppose if it is a malignant (spread over the fiyy@ine then the
Fuzzy C-means algorithm will be used for accuratadr diagnosis, since the Fuzzy method is useéldating
point prediction of the tumor cells. At the endifué process the tumor shape, position, area andtége will be
determined. In this project the two strong algomis areused for segmentation. So, the entire system foottu
segmentation is more accurate than other methods.
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INTRODUCTION

The incidence of brain tumors has increased owetithe and differs according to gender, age, racd,geography.
Most of this to increase attributable to improvetseim diagnostic imaging methods, increased aviithalof

medical care and neurosurgeons, changing approathesatment of older patients, and changes iasdiaations
of specific histology’s of brain tumors. Survivaine after brain tumor diagnosis varies greatly stdiogic type
and age at diagnosis [1]. Moreover, some of matigbeain tumors such as Glioblastomas may devaldgenly or
by way of malignant progression from lower graddserefore, diagnosing the brain tumors in an apaigtime
is very essential for further treatments. In recgrdrs, neurology and basic neuroscience have $igeificantly

advanced by imaging tools that enable in vivo naimg of the brain. In particular, Magnetic Resotetmaging
(MRI) has proven to be a powerful and flexible hramnaging modality that allows non invasive longditual and 3D
assessment of tissue morphology, metabolism, pleggioand function [2]. The information MRI provislehas
greatly increased the knowledge of normal and dsganatomy for medical research, and is a criticaiponent
in diagnosis and treatment planning. The proposethod is a combination of two algorithms. In thterkture
survey many algorithms were developed for segmientaBut they are not good for all types of the MRRges. So

62



Shinu Sadeyoneand S. Freeda J. Chem. Pharm. Res,, 2015, 7(2):62-69

we went for combination of two algorithms that wakkgment the malignant tumor such as astrocytomarturhe
proposed method consists of five modules.

They are

Pre-processing
Segmentation using K-means
Segmentation using FCM
Feature extraction

Tumour Area calculation

I. System model
In this section fig 1. Gives the complete procemsedin the proposed work.

‘ Input MR Images ‘

/|

Preprocessing

Segmentation using

Segmentation using
k-means algorithm

fuzzv c-means

algorithm

Feature extraction from segmented
region

Tumor region highlighted and calculation
of tumor areain brain

Fig 1. Proposed work flow chart

Segmentation of Brain MR Images for Tumor Extractity Combining K-Means Clustering and Fuzzy C-Means
can be done in four modules: pre-processing, setien, Feature extraction, and approximate reagprit first
MR Images get pre-process, this is done to makinage perfect for the process done in the nextl land the
process done here is noise filter. Segmentatiocaised out by both advanced K-means and Fuzzye@am
algorithms. Feature extraction is by thresholdimgl dinally, approximate reasoning method is to ggipe the
tumor shape and position in MR image.

. Pre-processing

Pre-processing is the process of making an imaagegtsuitable for the next level. It performsdfiihg of noise and
other artifacts in the image and sharpening thegdgthe image. RGP to GRAY conversion and repsrang also
take place here. The pre-processing of data takderurule-based filtering (inference) system so ithage is
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enhanced. But the possibilities for the noise inllifikages are very less. Here we are using theahélder for the
noise removal

a)Removing Noise by means of Median Filtering:

Median filtering is similar to using an averagirfjef, in that each output pixel is set to an ageraf the pixel
values in the neighbourhood of the correspondipgtipixel. However, with median filtering, the velof an output
pixel is determined by the median of the neighboathpixels, rather than the mean. The median ishnless
sensitive than the mean to extreme values (callgliers). Median filtering is therefore better able to mna these
outliers without reducing the sharpness of the inddne medfilt22 function implements median filteyi

Since there is no possibility for noise in the imago the output of pre-processed image same tsfttiee original
image. This image given as a input to the nextllévat is segmentation level done by both advariceteans
clustering and fuzzy c-means clustering. But ferhole system we artificially add and remove thise

K-means segmentation
K-means is one of the simplest unsupervised legraigorithms that solve the well known clusteringtgem

[3]4].

Algorithm:

1. At first it decide on a value fde

2. Initialize thek cluster centres (randomly, if necessary).

3. Decide the class memberships of Mhebjects by assigning them to the nearest clustgree
4. Re-estimate thlecluster centres, by assuming the memberships fabode are correct.

5. If none of theM objects changed membership in the last iterativih, ®therwise go to step 3.

For a given assignmedi compute the cluster meass
q = 0K g K )

M

For a current set of cluster means, assign easéredtion as,
d(i) = arg min}§; ok ||, i=1,....... N (2)

Iterate above two steps until convergence.
Advantages of using k-means algorithm Technique:

» With a large number of variables, K-Means may bmpatationally faster than hierarchical clusteriifgk(is

small).
» K-Means may produce tighter clusters than hierasathilustering, especially if the clusters are glab
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Fig2. Flowchart for k-means algorithm

After the removal of salt and pepper from the injmiage having noise 0.02% by using of median fiketaken to
the segmentation process done by using of k-melastedng. The results shown from the segmentatiohrain
MR Image with k value as 5. K-means algorithm isgtouping pixels taking any as a centre point,adisé is
measured and pixels which are near to centre geingrouped in same [5].

IV. Fuzzy c-means segmentation
Fuzzy c-means (FCM) is a data clustering technighere in each data point belongs to a cluster toesdegree
that is specified by a membership grade.This algworiworks by assigning membership to each datatpoin
corresponding to each cluster centre on the bésistance between the cluster centre and theptatd [6]. More
the data is near to the cluster centre more imésbership towards the particular cluster centrgrdivides a
method that shows how to group data points thatlade some multidimensional space into a specifimiver of
different clusters.

Fuzzy C-Means Algorithm:

Let U ={uy, W, W ..., W} be the set of data points and V = {w,, vs ..., &} be the set of centres.
1.Randomly select’ cluster centres.

2.Calculate the fuzzy membership' using
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M j=ﬁ ®3)
bi\q~
Sh=1bpy

3.Compute the fuzzy centrég using
e i)y

vy = 2t K (4)

J DECTHE

4.Repeat step 2 and 3 until the minim{jnvalue is achieved or
U2 - U0 < g 5)

where,

‘" is the iteration step.

‘n’ is the termination criterion between [0, 1].
‘U = (U jn" is the fuzzy membership matrix.

|’ is the objective function.
After each iteration membership and cluster cerdreupdated based on the above conditions.

Advantages of using this Technique:

» Gives best result for overlapped data set and cratipaly better then k-means algorithm.

e Unlike k-means where data point must exclusivelyloig to one cluster centre here data point is
assigned membership to each cluster centre asuli odswhich data point may belong to more than chester
centre.

V. Tumor area calculation
The tumour detected image is converted to binarggienby thresholding (binarisation).By using the dum
detection formula the area is calculated. Basettherarea the various stages of tumours are idedtf] - [10].
Tumor Calculation formula:

Binary image = Y225 ¥2>%[f(0) + f(1)] Where,
Pixels = Length (L)x Breadth (B) = 256x 256.
f(0) = white pixel (digit 0)

f(1) = black pixel (digit 1)

Number of white pixels, Y253 255 [£(0)]
Size of tumor,

S = [(W)*0.264] mm

Where,
W = number of white pixels(width*height)
1Pixel = 0.264 mm

Different stages of tumour:

« If the detected white pixels< 50, then no tumor @etected. The result gives ‘activity found normal’

« If the detected white pixels>50, and detected <s8@h tumor was in initial stage. The result giesial stage
of brain tumor detected’.

* If the detected white pixels>300, and detected0&sBhen tumor was in intermediate stage. The rgsegs
‘intermediate stage of brain tumor detected'.

« If the detected white pixels>=500, then tumor wasritical stage. The result gives ‘critical stagédorain tumor
detected'.

RESULTS

The MR images does not have more noises in ndtucase when unintentional attacks happen, theaesagll get
some noises. So the input image contains sométtifioises. It is taken to the pre-processingibiyng of median
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filter, the output gives an image without noiseeTddvantage of median filter is, it can reduce bayalount of
noise present in an image.

Fig4. Output of pre-processing level

In this section fig.3 is the image with salt anghper noise of 0.02% is given to the pre-proceskngl to get an
image without noise then fig.4 gives the noise redoimage using median filter as an output fromyguacessing
level.
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Fig5. Combined output for pre-processing and K-meanswith K=5

In this section, fig 5 gives the clustered image®IB Images. In which the pixels are get groupedhenbasis of k-
means clustering algorithm when the tumor is insieasel.

B i finals (=] fms)

Fuzzy C-Means Clustering

IHPUT IMAGE

A

Fig6. Output image of for Fuzzy c-meansalgorithm

In this section, when the tumor is in malignantridhen fuzzy ¢ means algorithm is used. Fig 6 giliesclustered
image based on the fuzzy ¢ means clustering.
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Fig7. Size detection (Output image detected white pixels> 50 & detected <= 300, I nitial Stage of Brain Tumor)

In this section, it gives the output of stages whor level. Fig 7 gives the output of tumor levalsbd on the
quantity of white pixels.

CONCLUSION

There are different types of tumors are availableey may be as mass in brain or malignant ovebtha. This
project deals with the mass tumor detection andaetibn. This project is used to extract the ntassor from
Brain MRI scan image and it can find out the are&his will help the physician for further treatntein future,
mass tumor volume can be calculated by using soarphnological operation and 3D slicer.
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