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ABSTRACT: To Analysis and Diagnosis of tumor in MRI Brain images segmentation technique is used. The paper
presents standard Fuzzy C Means with Particle swarm optimization technique for the effectiveness of fuzzy C means
clustering used to mark the position of brain tumor all the way through MRI. This methodology is tested on 15 MRI
images. Fuzzy C means and Fuzzy C means with PSO is compared. Due to the limitation in initialization the FCM
algorithm is not efficient. FCM with PSO has the advantage of increasing accuracy over FCM. It has accuracy
improvement in segmentation of 26.89 % over FCM and FCM with PSO. And it also detect the stage of MRI brain

tumour.

KEYWORDS: Magnetic Resonance Image (MRI), Brain Tumor Segmentation, Fuzzy C Means Algorithm (FCM) ,
Particle Swarm Optimization (PSO).

. INTRODUCTION

Analysis of medical images decreases the doctor’s workload. It measures the brain tumor variation. But the
automatic segmentation of brain tumor is still a tough problem due to various tumors types with difference structure,
shapes and size in morphological.

For MRI segmentation numerous techniques have been developed. The most important four classes are region
based, model based, threshold-based techniques and pixel classification. In region based segmentation techniques
pixels are grouped into homogeneous regions and it Segments the region of homogeneous properties and the connected
region are generated. This region growing technique is analogous to an algorithm which is called as split-and merge,
but the seed point are not needed. Region growing can also be induced to separate the regions, graceful to noise. This
all problems which are coming in region growing techniques can be removed by using homotopic region-growing
algorithm. The disadvantage is that it is Expensive in computational time and memory. In model-based segmentation,
advanced knowledge of the object like structure, position and situation is used to build a particular anatomic shape.
Connected model are also constructs in a continuous manner. These are costly and tough to initialize. The threshold
based techniques is one of the older method of segmentation. In this the object of the intensities in the image are
differentiate with one or many thresholds intensity and are classified. These threshold techniques are global and local.
These methods of segmentation cannot utilize the MRI information. Supervised and Unsupervised are used in pixel
classification. It is used as a classifier to cluster pixels in the quality space. Bayes classifiers and artificial neural
networks (ANN) are comes under the supervised techniques and K-means and Fuzzy clustering techniques (FCM)
comes under unsupervised techniques.

In this paper a method is presented which is a mixture of the Fuzzy C-Means and Particle Swarm Optimization
technique. The aim is that to learn and improve the segmentation accuracy high, PSNR value high and computational
time should be reduced with segmentation technique. For the detection of brain tumour MRI image segmentation Fuzzy
C-Means Clustering algorithm is applied. It is a fast technique but it gives segmentation accuracy less. For the
enhancement performance of Fuzzy C means clustering algorithm Particle Swarm Optimization technique is applied.
To improve this segmentation accuracy we will combine with the Particle Swarm Optimization technique. The
remaining paper is organized as follows: The Previous works and the limitation are described in Section Il. Section 11
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gives us the details of Standard fuzzy C means Clustering algorithm. PSO Algorithm are described in section 1V.
Modified the proposed FCM with PSO is described in section V. Experiments and results are obtained in section VI
and section V11 concludes the paper.

1. PREVIOUS WORK AND ITS DISADVANTAGES

Previously the paper referred have introduced regarding how the brain tumour segmentation is extremely tedious job.
The brain consists of cells and mixture of tissues which can also been seen in the brain tumour image of MRI, so it’s the
most critical part to recognize the brain tumour exactly and efficiently. The Previous work was skilful to diagnose the
tumour but the accuracy and efficiency level of segmentation was not up to the mark and for correctly diagnose the
tumour the processing time was very high. There was a possibility of a group of parts of tissues and the inner swelling to
be categorized as a tumours region. Hence for brain tumour detection and segmentation in MRI images there is a need of
computer aided techniques. There are many segmentation techniques which are used for MRI detection. But from this
techniques most suitable technique for detection is FCM. And to improve this we will combined FCM technique with the
optimization technique PSO.

1l. STANDARD FUZZY C MEANS CLUSTERING ALGORITHM

During the segmentation Standard FCM clustering algorithm scan only local information. The variable values enclose
from 0 to 1. To each and every data point equivalent to center cluster depending on the distance between the cluster
center and data point membership is allowed. After every iteration the membership and cluster centers are updated.

Algorithm steps for FCM:

Let the set of data points X ={x1, x2, x3 ..., xx} and
the set of centers V = {v1, v2, v3 ..., w}.

Step 1: Select c cluster centers randomly.

Step 2: Function p;; of fuzzy membership is determined as:
p s

Hi; =

=i (@D gy

Step 3: Function v; fuzzy centers are calculated as:
b = () x)
’ (Z?=1(Hij) ) (3.2)

Step 4: Until the minimum ’J” value is
accomplished repeat 2 & 3 step or ||Ux+1—Uy|| < p where,

k = Step of iteration.
B = Termination criterion between [0, 1].
U = The fuzzy membership matrix is (u;;) + ¢
J= Objective function.
The FCM gives less accuracy is due to the fact that it is practical to initialization. Thus Particle swarm optimization
Algorithm is preferred to increase the segmentation accuracy.
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V. PARTICLE SWARM OPTIMIZATION ALGORITHM

Particle swarm optimization is the population based algorithm. It is a basic of swarm intelligence technique which
grouping the behaviour in which the food is explore between the source origin. The bird searches the area space for the
solution which is used in particle swarm algorithm. Each and every particle have their individual fitness value which
are assess in the form of fitness functions and also the data is in the form of velocity which give the results to the
location. The particles which are proceeding are in the form of the majority useful purpose in given trouble space.

The main algorithm which starts while grouping the particles generating the particular solutions having the optimal
value is the survey with the help of the orderly iterations. Then every particles are updated iteratively according to the
most superior values. The values which are found by the maximum particles are called as “pbest”. And the second
value is determined with the population in the particles value is called as “gbest”.

This technique is in the form of numeric based optimization nature. One proposed on the other hand that while in
segmenting the image this cluster forming can be applied. The centre of the cluster is defined by using the population
searching techniques.

Algorithm steps for PSO:

Step 1. Initialize the population, velocity and location.

Step 2. The fitness of the individual particle evaluate (Pbest).
Step 3. Track to keep the individual highest fitness (Gbest).
Step 4. Pbest and Gbest location modify the velocity.

Step 5. The particle position updated.

Step 6. Close if condition is met else go to step 3.

The first two steps are fairly trivial. To the objective function by providing the candidate solution Fitness analysis is
conducted. Individual, global best fitness value and positions are corrected and updated by differentiating the newly

evaluated fitness against the previous individual and global best fitness value, and exchanging the best fitness and
positions as necessary. The velocity and position update step is important for the optimization capacity of the PSO

algorithm.
|

Initialize the particles pesition and

velocity

N

‘ Calculate the fitness of every particle ‘

Update the particles position and

velocity
Criteria satisfied

Y

‘ Generate report and then stop

Fig. 4.1: Flow Chart of PSO.

V. THE PROPOSED METHOD

For the segmentation of the brain MRI the proposed method is shown in figure 5.1.Firstly, the data collection will be
done, after that skull removal, image enhancement and segmentation of an image. By skull removal from MRI image a
non-cerebral tissues will be removed. Skull removed image is enhanced. Steps followed for image enhancement are:
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Step 1: Processing of morphological operation

Step 2: Changing image data into fuzzy domain data
Step 3: Membership moderation

Step 4: Defuzzification

Step 5: The enhanced image displayed

Image Acquisition & Data
Collection

il

‘ Skull Remowal ‘

il

‘ Image Enhancement ‘

Il

‘ Image Segmentation ‘

(FCMM with Optimized PSO)

il

Segmented Image

Fig. 5.1: The Proposed Methodology for Brain MRI Segmentation
Using the Fuzzy C Means the enhanced image is segmented with particle swarm optimization technique.

VI. EXPERIMENTAL RESULTS

The segmentation is performed of brain tumour by using Matlab 13. The MRI data base of Brain Tumor has
collected from Datta Meghe Institute of Medical Science, Sawangi, Wardha and also from opendata source

http://www.cancerimagearchive.net/display/public/collections .
For the segmentation purpose 15 MRI brain images are considered. These all images are with the default size 0f 512 x

512.
1) Output of FCM with PSO on MRI Brain Image: (a) Original Image (b) Skull Removed Image (d) Standard FCM

with PSO
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(@) Original Image (b) Skull Removed Image (d) Standard FCM with PSO
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(@) Original Image (b) Skull Removed Image (d) Standard FCM with PSO

Fig 6.1:Segmentation Results of FCM with PSO
2) Performance Analysis

SR.NO FCM FCM WITH PSO

SA(%) P.Time(sec) SA(%) P.Time(sec)
1 68.6541 6.500 98.0087 6.5433
2 65.3249 7.3125 98.5306 7.8005
3 72.3467 5.1245 98.4594 6.3251
4 81.2347 7.3124 98.6349 7.6122
5 67.2345 7.0190 97.8424 7.0483
6 56.2345 7.5478 98.3022 8.2393
7 49.8967 6.3924 99.1747 9.7681
8 75.6543 5.7809 97.8119 7.4838
9 67.7789 6.7892 99.6105 7.7217
10 76.9872 7.2434 98.8303 8.0632
11 77.1221 5.4329 99.1781 7.4769
12 78.3926 7.5643 98.7076 8.2067
13 86.3481 6.7892 98.5596 7.8636
14 77.3451 6.7890 98.7305 8.7879
15 74.8975 7.1123 98.3276 7.7948

Table 6.1: Comparison of FCM and FCM with PSO

We have also calculated the PSNR value, iterations and also detect the stages for FCM with PSO technique as
shown in the following table:

3) Parameters for FCM with PSO

SR.NO PSNR ITERATIONS | STAGES
(dB)

1 26.9591 24 Moderate
2 22.9273 23 Mild
3 21.8605 17 Moderate
4 20.4233 20 Moderate
5 17.9282 22 Moderate
6 22.0689 23 Critical
7 19.3055 26 Critical
8 23.9984 18 Moderate
9 21.3433 19 Moderate
10 23.2597 16 Critical
11 22.4129 18 Moderate
12 23.3504 23 Mild
13 22.8542 27 Mild
14 20.5531 21 Mild
15 22.0902 25 Mild

Table 6.2: PSNR, Iterations and stage detection For FCM with PSO
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In the previous work they are able to detect the tumors but the segmentation accuracy not upto the mark and hence

the processing time for the computation process while correctly determining the tumor was very high .

The table shows that the average processing time is reduced with improvement in segmentation accuracy.

FCM FCMWITH | FCM WITH
ACO PSO
Time 6.7139 32.03 7.7823
(sec)
Accuracy 71.69 97.57 98.58
(%)

Table 6.3: Comparison between FCM , FCM with ACO and FCM with PSO
VII. CONCLUSION

The segmentation accuracy of FCM is less due to the fact that it is practical to initialization. Thus to increase the
accuracy of segmentation of FCM, Particle swarm optimization is used. The centre cluster is initialized to proper ideal
value which gives the results in increased accuracy segmentation. The proposed algorithm results for 15 MRI images are
shown. Hence with the help of FCM it is fast for cluster formation and with the help of particle swarm optimization we
have found the rise in the time along with the segmentation accuracy.
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