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ABSTRACT

Enhancing brain tumor segmentation is a challenging task due to this large
variation of tumor size and shape, which makes it difficult to incorporate prior
knowledge commonly used by other medical image segmentation tasks. In this paper, a
technique is proposed for the precise segmentation of normal and pathological tissues in
the MRI brain images. The methodology consists of two steps: enhancement,
segmentation. To improve the quality of images and limit the risk of distinct regions
fusion in the segmentation phase an enhancement process is applied. Image
enhancement of the median filtered images has been achieved using mathematical
morphology to increase the contrast in MRI images... At last, the k-means algorithm is
implemented to extract the suspicious regions or tumors. This system provides an
efficient and fast way for segmenting the brain tumor from the MR images and also

estimating the area of the tumor.
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1. INTRODUCTION

We have observed a forceful growth in
the number of research work conducted in the
region of cerebral cancer diagnosis. Many
research centres [1] are focused on the issues
because of the fact that cerebral cancer is
spreading among the world population. For
example in the India, nearly 2500children are
diagnosed with the brain tumors. Almost 60 %
die within six years. It’s associated with
neurological disabilities, retardation and
physiological problems are increased risk of
death.

To identify a tumor, a patient will
undergo several tests. Mostly Computed
Tomography (CT) and Magnetic Resonance
Imaging (MRI) are used to locate brain tumor
[2]. Brain cancer can be counted among the
most deadly disease. Tumors may be fix deeply
in regions of the brain that are critical to
damaging the body’s essential functions, while
they shed cells to invade other parts of the
brain, forming more tumors too small to find
using conventional imaging techniques. Brain
cancer’s portions and power to spread quickly
makes treatment with surgery or radiation like
fighting an enemy hiding out among minefields

and caves. A brain cancer is a disease in which
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cells grow uncontrollably in the brain. Brain
tumors are of two main types: (i) Benign
tumours (ii) Malignant tumors. Benign tumors
are incapable of spreading beyond the brain
itself. Benign tumors in the brain mostly no
need to be treated and their growth is self
limited. Sometimes they cause problems
because of their location and surgery or
radiation can be helpful. Malignant tumors are
typically called brain cancer. This type
oftumors can spread outside of the brain.
Malignant tumors of the brain are most harmful
which may remain untreated and an aggressive
approach is almost always warranted [3]. In
medical science detection of Brain tumor is a
serious issue. Brain tumor is one of the major
causes for the increase in mortality among
children and adults. Tumors can be benign or

malignant.

Medical imaging plays a central role in
the diagnosis and treatment planning of brain
tumor. Imaging of the tumors can be done by
MRI  and
Ultrasound etc. The MR imaging method is the

Computer  tomography  scan,
best due to its higher resolution. An important
step in most medical imaging analysis systems
is to extract the boundary of an area we are

interested in. Many of the methods are there for
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the MRI segmentation. The image captured
from a tumors brain shows the place of the
infected portion of the brain. The image does
not give the information about the numerical
parameters such as area and volume of the
infected portion of the brain. After the pre-
processing of the input MR image, first image
segmentation is done by using region growing
segmentation [4]. The segmented image shows
the unhealthy portion clearly. From this image
the infected portion (tumor) is selected the

segmented image.

2. RELATED WORK

Image segmentation represents various
methods of separation a portion of image into
separate area.The techniques that have been
proposed for MR images in order to segment
tumor in human brain. The aim of in a large
number of image processing applications is to
extract important features from the imaging
data, understanding the scene can be provided
by the machine. Among themmathematical
morphology, wavelet transform and c-means
techniqgue by Mohamed ben and Mohamed
abid, enhancement the contrast in tumor image
by mathematical morphology and segmentation
are performed by wavelet transform and c-

means algorithm is implemented to extract the
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tumor [2]. In Neelum Noreen et al. Proposed to
segment MRI images that is robust against
noise. (DWT) Discrete Wavelet Transform is
applied to MRI to extract high level details and
after some processing on this high pass image,
they add it to the original image to get a
sharpened image. The processing includes the
Fuzzy C-means (FCM) segmentation algorithm
applied to the wavelet transformed image and
Kirch’sline, to further enhances the edge detail
in the image. In Amir Ehsanlashkari proposed a
Novel automatic brain tumor detection method
that uses PD and T1, T2 weighted, MRI to find
out exactly any abnormality in brain tissues.
Here, has been given a clear description from
brain tissues using Gabor wavelets, energy,
entropy and some other features such as mean,
variance, correlation, median, values of
minimum and maximum intensity .It is used
from a feature selection method to reduce the
feature space too. This method used from

neural network to do this classification [5].

In Sudiptaroy et al. Proposed the image
enhanced the gray scale high pass filter image
and using water shade algorithm for
segmentation and using sobel edge detection
for finding the edge of the tumorgrowth[6]. In

Manoj K Kowar and SourabhYadav proposed
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that, first they find out the tumor is either on
the left or on the right side of the brain. Then
the pixel intensity of tumor and the normal
cells are different. So the threshold point of the
histogram is calculated is based on a
comparison technique made among the two
histograms. Then the detected image is cropped
along its counter to find out the physical
dimension of the tumor [7]. In S.
JaveedHussian and T.SatyaSavithri proposed
Five features are extracted from the MRI
images: they are three 2D  wavelet
decomposition features and two dynamic
statistical features. In Segmentation, the normal
tissues such as GM (Gray Matter) and CSF
(Cerebrospinal Fluid) WM (White Matter), are
segmented from the normal MR images and
pathological tissues such as Edema and Tumor
are segmented from the abnormal images. The
tumor tissue is segmentation is performed in

the abnormal brain MR images.

The region growing method (RGM) is
used for the segmentation. The RGM observes
the neighbour pixel values with the initial seed
points, that is it check whether the neighbour
pixels are included in this region or not. And
then the fuzzy ANN and K-means clustering is

applied for segmentation [8]. In M. ArfanJaffar,
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Anwar M. Mirza proposed the system consists

of multiple phases. First MR image for
diagnosis is provided to the system as an input.
Second step of the proposed in this is to extract
features from this input image. Texture feature
extraction method is used for extracting
features from the MR image. After feature
extraction, these features independently are
used for classification as malignant and benign

MR image [9].

3. THE PROPOSED METHOD

| MR input imaaes |

A

Filtering the image using median filter

'

| Contrast enhancement |

A

| Seamentation bv k-means clusterina |

¥

Extraction of tumor from segmentation

The principle of proposed method to
detect and segment the tumor automatically
from the cerebral MR images.The method is
composed of two main steps: the enhancement

phase and the segmentation phase.

3.1 Enhancement
Image enhancement has been applied

successfully todifferent fields such as medical,
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industry and military fields [10]. Enhancement
in medical imaging is the use algorithms to
make image clearer and to ensure optimum
presentation of all digital computer processing.
It proved useful and important to the medicine
diagnosis. This may aid interpretation by

humansor computers. Enhancement is a
technique to improving the quality of a given
image. It can be enhancing, removing noise
emphasizing edges, contrast and modifying
shapes. Here we consider median filter for
enhancement process Median filtering is a
nonlinear process useful in reducing impulsive,
or salt- and- pepper noise. The median filter is
an algorithm that is useful for the removal of
impulse noise (also known as binary noise).
Impulse noise arises from output signal that
typically result from external disturbance or
poor contrast

sensor configuration. For

enhancement based on mathematical
morphological algorithm enhances the edges of

the segmented region of interest [11].

3.2 SEGMENTATION
Segmentation is the process of

segmenting a digital image into multiple
segments. The aim of segmentation is to
change the representation of an image into

something that is more meaningful and easier
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to analyze. Image segmentation is used to find

objects and boundaries in images. Image
segmentation is the process of assigning a name
to every pixel in an image such that pixels with
share certain  visual

the same name

characteristics.  The result of image
segmentation set of contours extracted from the
image. Each of the pixels in a region was
similar with respect to some characteristic, such
as colour, intensity, or texture [9]. Adjacent
regions are significantly different with respect
to the same characteristic. Two major classes
ofSegmentation based

techniques:  edge

segmentation approach and region based

segmentation approach.

Here we consider The K-means

clustering algorithm is an unsupervised
learning algorithm, while the marker controlled
watershed segmentation algorithm makes use
of automated thresholding on the gradient
magnitude map and post-segmentation merging
on the initial partitions to reduce the number of
false edges and over-segmentation [12]. This
classifies the input data points into multiple
classes based on their inherent distance from
each other. The algorithm describes that the
data features form a vector space and tries to

find natural clustering in them. This algorithm
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makes the extraction of tumor part from the
MRI images.

3.3TUMOR ESTIMATION

The area of tumor is calculated through
the counting number of pixels on the tumor in
the MRI input images.

The tumor pixel value is represented as

“1” and the normal pixel value is “0”.

4. IMPLEMENTATION TOOL

MATLAB (Matrix laboratory) is fourth-
generation programming language of numerical
computing environment. Developed by Math
Works, MATLAB
manipulations, plotting of functions, plotting of
data,

allows matrix

algorithms for implementation, user

interfaces creations, and interfacing with
programs written in other languages. MATLAB
is intended primarily for numerical computing
an optional toolbox uses the MuPAD symbolic
engine,
computing capabilities. In 2006, MATLAB had

around one and half million users across

which helps access to symbolic

industry and academia. MATLAB users are
various engineering, science, and economics.
MATLAB is mostly used in academic and
research institutions as well as industrial
enterprises. There are various versions of

MATLAB software for image processing. Here
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we are preferred MATLAB 7.10.0(R2010a)

version.

5. RESULTS AND DISCUSSION

In order to aim the algorithm developed,
an image of brain having tumor has been
considered.

The output of the program resultedthe

following images:
A. INPUT IMAGE

INPUT IMAGE

Fig: 5.1 MR images of brain has
medium size tumor

B. FILTERED IMAGE

FILTERED IMAGE

Fig: 5.2 MR filtered image
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By the pre-processing phase of the
images in order to remove the noise that could
be introduced to image acquisition. For the

noise removing | am used median filter

Median filtering is same as averaging
filter, in that each output pixel is set to an
values in the

average of the pixel

neighbourhood of the corresponding input
pixel. The value of an output pixel is
determined by the medianof the neighbourhood
pixels, rather than the mean. Therefore the
median filtering is better able to remove this
noise without reducing the sharpness of the
image. Read in the image and display it. Add
noise to it.. Now use a median filter to filter the
noisy image and display the results. Find that

medfilt2 does a better for removing noise, with

less blurring of edge.
C. ENHANCED IMAGE

ENHANCED IMAGE

Fig: 5.3 Enhanced Image
Image enhancement is the improvement

of digital image quality without knowledge
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about the source of degradation.
different,

Many
often elementary and heuristic
methods are used to improve images. This
technique is also known as contrast
enhancement technique. Here we used imadjust
for enhancing algorithm. It will adjust image
intensity values or colour map. imadjust(l)
maps the intensity values in grey scale image |
to new values in J such that 1% of data is

saturated at low and high intensities of 1. This

increases the contrast of the output image.
D. SEGMENTATION

K - MEANS CLUSTERING

Fig: 5.4K-Means clustered image

The next step after the enhancement
was represented by the segmentation of the
tumor. Here we were used colour based k-
means clustering segmentation technique. K-
means clustering is a partitioning method. The
function k-means segment the data into k
mutually cluster, and creates a same level of
to which it
Unlike

cluster has assigned each

observation. k-means  clustering
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operates on actual observation and creates a
single level of clusters. From this we got a
coloured output image from my input image
which is clustered.

E. SEGMENTED IMAGE

The tumour portion is extracted from the input
image.

F. TUMOR ESTIMATION

Table 1.tumor estimation of different cases

Cases Tumor on

pixel
1. 2630
2. 2243
3. 1160
4, 1100
5. 1112
6. 2067
7. 1919
8. 3344
9. 1558
10. 2651
11. 2632
12. 1933
13. 1590
14, 1776
15. 2263
16. 2509
17. 1218
18. 3082
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19. 1298
20. 1609
21. 3944
22. 1171
23. 1546
24. 4551
25. 2104
26. 3121
27. 1973
28. 2757
29. 1181
30. 2254
31. 2420
32. 1163
33. 2204
34. 3745
35. 1246

6. CONCLUSION

In this paper, an efficient detection of
brain tumor has been introduced. It’s based on
mathematical morphology, wavelet transform
and K-means technique. The median filtering is
used for reducing the salt and pepper noise. The
algorithm reduces the extraction steps through
enhancement the contrast in tumor image by
processing the mathematical morphology. The
segmentation and the localisation of suspicious
regions of tumor affected cells are performed
by applying the wavelet transforms. Finally K-
means algorithm is implemented to extract the
tumor cells. Results are presented, using a real
image of brain tumor as illustrative example,
indicate concordance,

which significant

BRAIN TUMOR SEGMENTATION AND ESTIMATION USING FUZZY K-MEAN - Saju Simon.S.G and Dr. V.S Dharun

2014 Vol. 2 (2) Page 31



International Journal of Research in

Engineering and Bioscience

ISSN 2321-743X

Volume 2 (Issue 2) Pages (24-33)

IJREB

comparing with expert result. Although the
performances of proposed algorithm has been
demonstrated. Thetumor extraction paves the
way for the expert to decide the degree of
malignancy or aggressiveness of a brain tumor.
However, it isn’t always easy to classify a brain
tumor as “benign” or “malignant” as many
factors other than the pathological features
contribute to the outcome and also to finding
the exact size and shape of the abnormal
tissues. This will be the subject of future

research.
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