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Abstract— This paper gives brief information about extraction of brain tumor area from MRI images. The brain tumor is one of the serious
disease in world. Due to brain tumor number of people lost their life. If we diagnosis tumor in early time then life period of tumor affected
patient will be increase. So, the aim of our transaction paper is automatic brain tumor segmentation with the help of image processing.
Segmentation of brain tumor is very essential process in medical science. For segmentation we are using Modified FCM. The FCM is one of the
segmentation technique used for tumor segmentation. But its speed is less. So we are using modified FCM. The MFCM uses compressed data set
so it is faster than FCM. The input images are MRI images. The MRI is one of the important method for scanning the human body. It doesn’t
require more preprocessing as this are clearer than CT scan images.
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I. INTRODUTION
According to the World Health Organization (WHO) estimates,
one of the most common brain diseases is tumor and this is the
reason for the diagnosis & treatment of the brain tumor have
vital importance for more than 400000 persons each year in the
world.
Medical image segmentation plays important role in treatment.
This is because of field of medical imaging gains its
importance with increase in the need of automated and efficient
diagnosis in a short period of time.
MRI is the most important technique in detecting the brain
tumor. In segmentation of tumor MRI is used instead of CT
images as it is more accurate and no radiation in it. The
automatic segmentation will help to save the time and save the
patient’s life.
Clustering is used to segmentation of image. Clustering creates
group of identical pixels. The modified FCM is one of the best
techniques of segmentation which have high speed.
II.PROPOSED SYSTEM
A. BLOCK DIAGRAM
Block diagram of the system is shown below.
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B. WORKING
The working is explained as below,
Input Image:
For segmentation we are using MRI images instead of CT scan
images as MRI images more clear.MRI is always in black &
white images. The MRI has file extension of MRI is not fixed.
Depending on scanner its format changes. But the most
standard format for export of image is DIOM. There is no
unique file extension for the DICOM format. A common one is
“dcm”, but there are several other extensions that are used by
the different MRI scanner .manufacture .One example of a
manufacture specific image in DICOM format is the “ima”
format. Each MRI scanner manufacture will have a “DICOM
conformance statement” that tell you how this particular
company implements the DICOM standard. Most programs
that can read DICOM images will accept files with any file
extension &will rest whether the file is indeed in DICOM
format based on the format of its content rather than on
assumptions related to the file extension.
The results of an MRI scan can be used to help diagnose
conditions, plan treatments and assess how effective previous
treatment has been.
Preprocessing:
Preprocessing used to improvement of tumor intensity, noise,
reduction, background removal, filtering and edges sharpening
etc.Medical images are difficult to interpret the tumor, therefore
preprocessing step is required with a specific end goal to make
the picture segmentation and improve the quality of image
results more precise.
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Filtering:
Image filtering is used to:
1. Remove noise
2. Sharpen contrast
3. Highlight contours
4. Detect edges
Image filters can be classified as linear or nonlinear. Linear
filters are also know as convolution filters as they can be
represented using a matrix multiplication. Thresholding and
image equalization are examples of nonlinear operations, as is
the median filter. Median filtering is a nonlinear method used
to remove noise from images.
It is widely used as it is very effective at removing noise while
preserving edges. The median filter works by moving through
the image pixel by pixel, replacing each value with the median
value of neighboring pixels.
The pattern of neighbors is called the "window", which slides,
pixel by pixel over the entire image. The median is calculated
by first sorting all the pixel values from the window into
numerical order, and then replacing the pixel being considered
with the middle (median) pixel value.
EDGE SHARPENING:
Digital images need sharpening to overcome the effects of
interpolation and anti-aliasing filters. Additional sharpening is
often needed for creative effect, and a third round of sharpening
is often needed for optimal reproduction, whether that is on
screen or in print. For sharpening we use spatial sharpening
filters. There are two spatial filters, First order spatial filter and
second order spatial filter.
The second order filters are more used as they preserve edges.
Also they work better in case of noise affected images.

2. Region based Segmentation: It uses similarity between
pixels.
3. Pixel based Segmentation: This is again classified in 2 types,
a) Thresholding: In Thresholding 2 main types are used fixed &
variable. One threshold value is decided and group of pixels are
formed based on specific criteria
b) Clustering
Clustering technique can be seen as data compression
technique. In this dimensionality of input is reduced to good
extent. Here huge number of input samples is converted to less
number of representative clusters.
The modified FCM algorithm is based on the concept of data
compression where the dimensionality of the input is highly
reduced. The data compression includes two steps: (a)
quantization (b) aggregation. Since the modified FCM
algorithm uses a reduced dataset, the convergence rate is highly
improved when compared with the conventional FCM. The
modified FCM algorithm uses the same steps of conventional
FCM except for the change in the cluster updation and
membership value updation criterions.
FCM TECHNIQUE
This algorithm divides collection of pixels into collection of
clusters according to some criteria. Depending on the data and
the application, similarity measures like distance, connectivity,
and intensity may be used to distinguish classes.
FCM algorithm is based on minimization of objective function
given below,

Where U is membership value of jth input sample in ith cluster
center .The membership values satisfy the following
conditions,

Segmentation using MFCM:
Segmentation
It is a process of dividing an image in to more understandable
format. Manual Segmentation is also possible but it is not
accurate and a time consuming one. This also leads to
variations in report between two observers for a same image.
Therefore, automatic segmentation of cells is done by experts
to avoid inaccuracy. It is an interesting factor to do automatic
segmentation because there will be no human intervention and
it involves things such as tumor location, volume detection,
size, similar patterns of growth, extent edema. An automatic
segmentation includes soft computing methods such as fuzzy
computing.

Ci is the centroid of cluster i; dij is the Euclidian distance
which is measured between ith centroid (Ci) and jth data point.
m € [I 00] is a weighting exponent. In many applications m = 2
is normally preferred. In crisp clustering m = 1.

Following are the types of segmentation
1. Edge based Segmentation: It uses discontinuity between
pixels.

• Each sample must belong to at least one cluster and the some
of the membership values to each cluster should be 1.

The above conditions imply the followings:
•The membership values of each sample belonging to a
particular cluster should be between 0 and 1
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• Each c1ass must have at least one sample and all the samples
cannot belong to a particular class. Iterative optimization of the
objective function given above is carried and fuzzy partitioning
of data is done, with the update of membership µij and the
cluster centers by Ci by,

Algorithm for this is explained below,
This algorithm has following steps,
1) Initialize U= [µij] membership matrix.
2) At kth step, Calculate the center vectors Ci with µij.
3) Update membership matrix at kth (k+ lyh step1)
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