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ABSTRACT

Medical image segmentation isachallenging task in fuzzy image process-
ing. Tumor detection isthe first phase to solve the segmentation problem.
This paper describesthe detection of the brain tumor by using fuzzy image
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segmentation. In this paper we present a novel technique for the detection
of tumor in brain using fuzzy morphology and watershed segmentation.
The proposed method can be successfully applied to detect the geometri-

cal dimension of the tumor.

INTRODUCTION

A braintumor, defined as an abnormal growth of
cdlswithinthebrain or thecentra spind cand. Tumor
detection needsto befast enough asthe patient cannot
recover if the damage is more than 50%. Now days
one of themain causefor increasing mortality among
children and adultsisbrain tumor. A brain cancerisa
diseaseinwhich cdlsgrow uncontrollably inthebrain.
Braintumorsareof two maintypes: (i) Benigntumors
(i) Mdignant tumors. Benign tumorsinthe brain usu-
ally do not need to betreated and their growth is self
limited. Mdignant tumorsaretypicaly called brain can-
cer which spread outside of the brain. Malignant tu-
morsof thebrainaremost harmful, if not detect early.

Medical image segmentation isan important step
for medical image processing. TheAccurate measure-
mentsin brain diagnosisare quitedifficult dueto di-
verse shapes, Sizesand appearancesof tumors. Almost
simultaneously to CT, MRI has been introduced to
medicine. Itisbased on electromagnetic effects of the
nucleus¥. Sincethe human body consistsof about 70%
water. Itsnucleusiscomposed of only one proton. As
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mentioned before, the particlesforming thenucleusare
continuoudy moving. For hydrogen, thismovementisa
self rotation (spin), which has a magnetic moment.
M agnetic Resonance Imaging (MRI) isan advanced
medical imagingtechniqueusedto producehigh quality
images of the parts contained in the human body. MRI
imagingisoften used when tregting brain tumors, ankle,
and foot. Now a days several methodology used in
medicd field by dassfyingMRimages?d. Thecdlassfi-
cation mainly done by image segmentationi*”. Brain
tumor cellshavehigh prote naceousfluidwhich hasvery
highintensty; thereforefuzzy water ssgmentationisthe
best tool to classify tumorsof brain.

Theideaof fuzzylogicisto extendthebinary (TRUE
or FALSE) computer model with someuncertainty or
blur, which existsinthereal world, too. Many of our
sensory impressionsare quaitative and impreciseand,
therefore, unsuitablefor accurate measurements. For
example, apixd isperceived as“dark”, “bright” or even
“very bright”, but not asa pixelswith the gray scale
vaue*231”. Fuzzy quantitiesare based mathematicaly
on thefuzzy set theory, in which thebelonging of an
element to aset of eementsisnot restricted tothe abso-
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lutestatesTRUE (1) or FALSE (0), but continuoudly
defined withintheentireinterva [0..1].

In genera mathematical morphol ogy operation defi-
nitionsaresimilar structures set theory and set opera-
tionsdefinitions. For thisreason fuzzy set theory iseas-
ily gpplied to themathematica morphol ogy. Mathemati-
ca morphology isacollection of operationswhich pro-
ducesuseful outcomesinimageprocessingared®. Itis
completely based on set theory. For thisreason all of
the operationsin morphology aredefined onthesimple
Set operation rulesto apply them onimagepixels. The
basic mathematical morphological operatorsaredila
tion, erosion and watershed segmentation(.

Pre-processing of MRI imagesisthe primary step
inimage anaysiswhich perform image enhancement,
then somemorphologica operationsare gppliedto de-
tect thetumor intheimage. Themorphological opera-
tionsarebasi cally applied on someassumptions about
the size and shape of thetumor.

Section lintroducesthe concept of different meth-
ods used for brain tumor detection. Proposed algo-
rithmisexplainedin Section 2. Section 3will presentin
detail of theresult and discussion. Finally, Section 4
containssome conclusion.

PROPOSED WORK

The proposed work isbased mainly on segmenta-
tion and extraction of thetumor regionfor futureandy-
ss. TheMRI image can be obtained from the patient’s
database. Usualy MRI images|ookslikeablack and
whiteimages. Sothelmageeasily fuzzified toimprove
theimage quality and to reduce the miscal cul ationf®l.
Segmentation isthe processwhereanimageisdivided
into different regionson the somesimilarity bases. In
this paper both gray threshol ding™® and Water shed
segmentation are used ontheintensity bases®. Asev-
ery pixel hasdifferent intensitiescompared to each other.
So the pixelsare grouped based ontheir intensitiesto
separatethetumor fromimeage. After ssgmentation some
of themorphol ogicd operationsare performed to sepa-
ratethetumor regionfrom theimage. Theagorithmfor
the proposed work comprises of thefollowing steps.

1) TakeMRI imageof brain asinput.
2) Convertittogray scaeimage.
4) Fuzzify gray scaleimage using membership

d—mn

functionr = ———

Where d=double (image) mn=min (min (im-
age)), mx=max (max (image))

5) Apply gray thresholding to computethresh-
old segmentation.

6) Compute watershed segmentation to find
segmentedimage.

7) Apply morphological operationto find the
position of tumor.

Figure2: (Fuzzified Tumor)
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Figure3: (Thresed Tumor)

Figure5: (ErodeTumor)
RESULT AND DISCUSSION

Inthispaper real time patient Tumor istaken for
andyss. Astumor inMRI imagehaveanintensity more
than that of itsbackground so it becomevery easy lo-
cateit and extract it. Theoriginal image considered for
our experimentisillustrated in Figure 1 and fuzzified
imageisillustrated in Figure 2. Our proposed method
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Figure4: (Water shed Tumor)

Figure6: (Dilate Tumor)

isdepicted in Figure 3-6. The performance of our pro-
posed algorithm using fuzzy prove that the accuracy
rate of proposed methodol ogy to be better compared
with other methodol ogies.

CONCLUSION

A fuzzy based segmentation processto detect brain
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tumor wasimplemented. Thetarget areais segmented
and helpsthedoctorsin diagnosis. Theoutput of the
images of theimage segmentation based on black and
whitearea. Black represented asnormal areaand the
white arearepresented astumor area. Simulation re-
sultsusing the new algorithm provethat brain tumor
can bedetected in shorter time.
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