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II. RELATED WORK

_Medical image segmentation is considered as a hot
'research topic. Several researchers have suggested
various methodologies and algorithms for image
segmentation. For_ example, Bandhyopadhyay and
Paul proposed a brain tumor segmentation method
b_aggd on K-means clustering technique. The method

3 consists of three steps: K-means algorithm based

- segmentation, local standard deviation guided grid

- based coarse grain localization, and local standard
deviation guided grid based fine grain localization.
The extraction of the brain tumor region from the -
processed image requires the segmentation of the

' bra_i'n MRI images to two segments. One segment
contains the normal brain cells consisting of Grey

~ Matter (GM), White Matter (WM), and the Cerebral
Spinal F1u1d (CSF). The second segment contains the
tumor cells of the brain. The segmentation technique

 is constraint by the fact that the images need to be of

g acij‘gcgnt imaging layer. The image fusion method

. gave a good result in fusing multiple images. In

- particular cases, it resulted in the loss of intensity.

‘Moreover, it also ignored the finer anatomic details,

~ such as twists and turns in the boundary of the tumor

al or overlapping region of gray and white matters in
- the brain.

'»_,'Me_gna and Raja proposed an approach of Spatial
0 Fuzzy C-means (PET-SFCM) clustering algorithm on
' ;lPdsitrbn Emission Tomography (PET) scan image
| datasets. The algorithm is joining the spatial
a'ge,":nelghborhood information with classical FCM and
: updating the objective function of each cluster.

4 Spatial relationship of neighboring pixel is an aid of
image segmentation. These neighboring pixels are
It hlgh.ly renovated the same feature data. In spatial
accepted domain, the member-ships of the neighbor centered
ol are specified to obtain the cluster distribution
statistics. They calculated the weighting function
based on these statistics and applied into the
- member-ship function. Their algorithm is tested on
~ data collection of patients with Alzheimer's disease.

i They did not calculate objective based quality
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Flgure 1. The framework of the proposed image
segmentation system.

k the ongmal image to detect malignant tumor cells

accurately compared to the K-means. These systems

ensitive to noise and outliers, and they take long

_ executlon time.

- In our proposed medical segmentation systerm, we get
rithms. As shown in

benefits from the last two algo

Fig. L, the pro-posed medical image segmentation

system consists of four stages:

~ clustering, tumor extraction and contouring
The main idea of doing the

validation stages:

integration is to reduce the number of iterations
done by initializing the right cluster centers to Fuzzy
stering techni of course

preprocessing.
and

ques that,
quahtanve re

rified that our
an detect a

C-means clu
: sults.

Scanned by CamScanner |



and n‘br'):,-logai-iniveans. In
median filter. Median
- filter that is used as an
temoving noise while
ks by moving pixel by

s commonly assert
tter than linear
in the presence of

] in

does not
,atioh but
Therefore,

P

removing background, skull, scalp, eyes, and all
structures that are not in the interest decrease
the amount of the memory used and increased
thfa processing speed. Skull removed is done by
using BSE (brain surface extractor) algorithm,
The BSE algorithm is used only with MRI images.
It filters the image to remove irregularities,
detects edges in the image, and performs
morphological _erosions and brain isolation. It
also performs surface cleanup and image masking,

s The output of this sub step is the free noising
MRI image contains only the human brain.

B. Clustering stage

By de-noising the MRI image and removing skulls,
the images are fed to KIFCM technique by
initializing cluster numbers k, max iterations, and
termination parameter. |

Then, assign each point to the nearest cluster center

based on a minimum distance by checking the

- distance between the point and the cluster centers
- then re-compute the new cluster centers. It repeats

~ until some convergence criterion is met.

On the other hand, there are some points scattered
and far away from any cluster center. Therefore, the
resulting new cluster centers, the clustered points, -
and the scattered points can be entered in the same
time to the lobping step that calculates the new
distances and clustering the points due to

membership value. Then, the membership and
_means values are updated with determining the

condition of closing.

This looping step takes less number of iterations than
the random selection because the initial cen
the clusters were not randomly chosen which sa
effort, Although, the points were
o its membership. There is no
ts in their clusters, because
ne by the reclustering
e is the clustering

ters of
ves

time and
reclustered due t
inference between poin
there is no huge change do
rocess. The output of the techniqu

com | UGC Approved Journal | Journal No: 647181

Scanned by CamScanner



1 TR 4

! B i ‘

B! : c'utibén ame, and iteration numbers that

jmage <e’¢9e‘1‘ (o compare with other clustering

Bl e t_hlé stage, we make a hybrid clustering

1 ctho:sl',:sn ed oﬁ hard and soft clusterings. The hard
)

T . rechnique put each point to belong to only
Ljerim,
i U‘.l.c :1 cluster.  Whereas, fue
clos Lo gives every point a degree of membership,
tec]quthan pelonging wholly to just one cluster,
pother
l

soft clustering

¢ | Lraction and contouring stage

I 1 s ctages we used two segmentation methods:
(hresh 1ding and active contour level set methods:
x [hresholding segmentation: It is intensity-based
| nentation. Thresholding or image binarization
. one of the important techniques in image
[ocessing and computer vision. It is used to
.« oL the object from the back-ground. The
. orcnted image, which s obtained by
111;csl1olding, has the advantages of smaller

“ rage space, fast processing speed, and ease of °

. .nipulation, compared with gray level image
. hich usually contains a large number of gray
lovels (mammum 256 levels). The output of this
. is the segmenting image with dark
bacl;grou;id _&ind-lighting tumor area.

i

first introduction of snakes by
asic idea is to start with initial

and iteratively modify them

expansion operations

- with con-tinuous
lge detectors based on the
i -

(it often results in

e use of level set

theory has provided more flexibility and

conveni i i
nience in the implementation of active

contours. Depending ‘on the

implementation
scheme,

active contours can use various properties
used for other segmentation methods such as

edges, statistics, and texture. Level set algorithm is

demonstrated in details by Lee.

The clustering image is entered to the binarization
process using inverse thresholding method with
iteration number €quals 3. Thé noise of the image is
removed by using the median filter that eliminates
the small regions that are far away from the tumor
cluster. We can consider this step as a post-
processing step in our system. Of course, these two
steps can be converted to one step if the classical
FCM is used which user can enter the cluster to be a
threshold or appeared only in image. In our proposed
technique, we get rid of user inter-action that may be
true or false. After that, the thresholding image with
the lighting tumor cluster is fed to the level set. Level
set contours the tumor area of the thresholding
image on the original image. The output of this step
is the thresholding image and original free noising
image with contouring tumor area. The tumor area
can be calculated by computing the white pixels of

total pixels of the image.

D. Validation stage

I In validation stage, the segmented images by KIFCM

in cases of the
were compared to the ground truth

: . It
third data set as illustrated in experimental results

l ical 1 in the second data
compared to the typical images as

th.
set. but the first one does not have any ground tru

evaluated by performance matrix

ere :
The results w B e

isi 1510
that contains the precision and recall. Precis

ntage of
correct segmentation that refers to the perce g
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