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This paper deals with the implementation of Simple Algorithms for detection of size and shape of tumor in 

brain using MRI images. Generally, CT scan or MRI that is directed into intracranial cavity produces a 

complete image of brain. This image is visually examined by the physician for detection & diagnosis of brain 

tumor. However this method of detection resists the accurate determination of stage & size of tumor. To avoid 

that, this project uses computer aided method for segmentation (detection) of brain tumor by applying Fuzzy 

C-Means, K-Means, Gaussian Kernel and Pillar K-means algorithms. This segmentation process includes a 

new mechanism for clustering the elements of high-resolution images in order to improve precision and 

reduce computation time. The system applies FCM, Gaussian kernel and K-means clustering to the image 

later optimized by Pillar Algorithm. It designates the initial centroids’ positions by calculating the Euclidian 

distance metric between each data point and all previous centroids. Then it selects data points which have 

the maximum distance as new initial centroids. This algorithm distributes all initial centroids according to the 

maximum accumulated distance metric. 

In addition, it also reduces the time for analysis. At the end of the process the tumor is extracted from the 

MRI image and its exact position and the shape is also determined. This paper evaluates the proposed 

approach for Brain tumor detection by comparing with K-means, Fuzzy C means, Gaussian Kernel and 

manually segmented algorithms. The experimental results clarify the effectiveness of proposed approach to 

improve the segmentation quality in aspects of precision and computational time. 
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I. INTRODUCTION 

Every human body is made up of cells. Each cell 

has a special function and will grow and divide in 

order to keep the body healthy. When cells lose the 

ability to control their growth mechanism, cell 

division starts without any order. The extra cells 

form as a tissue called as tumor. Tumors are of two 

types benign and malignant. Benign tumors grow 

slowly, whereas malignant tumors grow quickly, 

and spread to nearby tissues and organs, which 

are life threatening. Tumors that originate within 

brain tissue are known as primary brain tumors. 

Brain tumor is dangerous because of its character 

in intracranial cavity (space formed inside the 

skull). Brain tumors are differentiated by grade I to 

grade IV. Cells from higher grade tumors grow 

faster than grade I tumors. The amount of drug to 

be pumped into the human body to cure the tumor 

cells depends on the size of the tumor and this can 

be obtained accurately by Magnetic Resonance 

imaging (MRI) scan or a CT scan (Computed 

Tomography). 

However, in this paper, MRI scan images are 

used for the analysis. MRI is a very powerful tool to 

diagnose brain tumors. After MRI scan, the image 

is visually examined by a physician for detection & 

diagnosis of brain tumor. Computer aided methods 

for tumor segmentation help the doctors in 

accurately determining the size, shape and stage of 

the tumor. 

Image segmentation and clustering are used to 

estimate the area of the tumor. Manual 

segmentation, Fuzzy C-Means, K-Means, Gaussian 

FCM and Pillar K-Means clustering algorithms are 

used to obtain the true area of the tumor. 
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The proposed method accurately detects the 

tumor and also reduces the time for analysis. At 

the end of the process, the tumor is extracted from 

the MR image and its size and the shape is also 

determined with less user intervention.  

 

II. EXISTING METHODS 

A. Existing Segmentation Methods 

K- Means clustering 

The k-means algorithm assigns each point to 

the cluster whose center (also called centroid) is 

nearest. The center is the average of all the points 

in the cluster that is, its coordinates are 

thearithmetic mean for each dimension separately 

over all the points in the cluster. 

The algorithm steps are: 

 Choose the number of clusters,k.  

 Randomly generate k clusters and 

determine the cluster centers, or directly 

generate k random points as cluster 

centers.  

 Assign each point to the nearest cluster 

center.  

 Recompute the new cluster centers.  

 Repeat the two previous steps until some 

convergence criterion is met (usually that 

the assignment hasn't changed).  

 

 
 

 

 

The main advantages of this algorithm are its 

simplicity and speed which allows it to run on 

large datasets. Its disadvantage is that it does not 

yield the same result with each run, since the 

resulting clusters depend on the initial random 

assignments. It minimizes intra-cluster variance, 

but does not ensure that the result has a global 

minimum of variance. Another disadvantage is the 

requirement for the concept of a mean to be 

definable which the case is not always. For such 

datasets the k-medoids variant is appropriate. 

Other popular variants of K-means include the 

Fast Genetic K-means Algorithm (FGKA) and the 

Incremental Genetic K-means Algorithm (IGKA) 

 

Fuzzy C-Means Clustering 

In this, the MRI Image data points are processed 

by giving the membership value between„0‟to‟1‟ to 

each pixel in the image. The membership function 

defines the fuzziness of an image and the 

information contained in the image. Each Pixel 

point has a degree of belongingness to all clusters, 

Thus, Pixels on the edge of a cluster may be in the 

cluster to a lesser degree than pixels in the center 

of the cluster 

A degree of coefficient assigned for each pixel point 

x, in the cluster. The sum of those coefficients for 

any given x is defined to be 1:  

 
With fuzzy c-means, the centroid of a cluster is the 

mean of all points, weighted by their degree of 

belongingness to the cluster 

 
The degree of belonging is relative to the inverse of 

the distance to the cluster center 

 
Then, the coefficients of the pixel are normalized 

and fuzzyfied with a real parameter m > 1 so that 

their sum is 1. So 

 
For m equal to 2, this is to normalize the coefficient 

linearly to make their sum 1. When m is close to 1 

then, cluster center closest to the pixel point 

having more weight than the other. The fuzzy 

C-Means algorithm is more similar to the k-means 

algorithm:  

1) Initialize number of clusters  

http://en.wikipedia.org/wiki/Determining_the_number_of_clusters_in_a_data_set
http://en.wikipedia.org/wiki/K-medoids
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2) Assign randomly to each pixel coefficients for 

being          in the clusters.  

3) Repeat until the algorithm has converged (that 

is, the coefficients' change between two iterations is 

no more than, the given sensitivity threshold)  

4) Compute the centroids for each cluster, using 

the above formula 

5) For each point, compute its coefficients of being 

in the clusters, using the above formula. 

The Fuzzy C- Means algorithm reduces 

intra-cluster variance; the result depends more on 

the initial choice of weights. Partial membership in 

clusters used in fuzzy-c-means has better 

convergence properties. 

 

GaussianKernelFCM(GKFCM) 

YangandTsaihaveproposedtheGKFCMwhich 

isthegeneralizedtypeofFCM,KFCM_S1 and 

KFCM_S2 

algorithms.Here,theyreplacetheparameterαwithƞi 

whichcorrelatestheeachclusteri.Inthissense,Yang 

and 

Tsaihaveconsideredthemodifiedobjectivefunction. 

Om(U,C)withthe following constraints. 

 

Om(U ,C)Uij(1 K(x j ,Ci)) Uij(1K(x j ,Ci ))(8) i1j1 

 

whereK(x j,C)exp( ||x jC||
2 2

) ,x jisthemean 

oftheneighborpixels, 2isthevarianceof 

thetotalimage. 
 

III. PROPOSED METHOD 

This paper proposes a new approach for MRI 

brain tumor detection and utilizes Pillar Algorithm 

to optimize K-means clustering [6]. The Pillar 

algorithm performs the pillars‟ placement which 

should be located as far as possible from each 

other to withstand against the pressure 

distribution of a roof, as identical to the number of 

centroids amongst the data distribution. It 

designates the initial centroids‟ position by 

calculating the accumulated distance metric 

between each data point and all previous centroids 

and then selects data points which have the 

maximum distance asnew initialcentroids. 

Thesegmentation process by our approach 

includes a new mechanism for clustering the 

elements of high-resolution images in order to 

improve precision and reduce computation time. It 

can improve significantlyperformance of the 

information extraction, such as color, shape, 

texture and structure. This section describes our 

approach for image segmentation. 

A. MRI Brain Tumor Detection Using Pillar Algorithm 

A Real Patient image is used to obtain high 

quality of image segmentation. K-Means Algorithm 

is used forclustering huge image data points. 

However, because of initial centre points generated 

randomly, K-Means algorithm is not favorable to 

obtain global Optimum, but only to one of local 

minima, which leads to incorrect clustering 

results. Barakbah and Helen performed that the 

error ratio of K-means is more than 60% for well- 

separated datasets. To avoid this phenomenon 

initial clusters optimization for K-means using 

Pillar algorithm is used here. 

The Pillar algorithm is superior for initial 

centroids optimization than K-means by 

positioning all centroids that are separated far in 

the distribution of the data. This algorithm is 

proposed by the process of determining a set of 

pillars‟ to design a stable house or building. Fig. 3.1 

illustrates the location of two, three, and four 

pillars, in order to withstand the pressure 

distribution of several different roof structures 

composed of discrete points. By distributing the 

pillars as far as possible from each other within the 

pressure distribution of a roof to withstand the 

roof‟s pressure and stabilize a house or building. 

Therefore, this algorithm designates positions of 

initial centroids in the farthest accumulated 

distance between them in the data distribution 

 

Figure.3.1.The location of set of pillars (white 

point) with standing against different pressure 

distribution of roofs 

 

Pillar Algorithm 

 

Step1. Initialize Number of Pillars (K=3) 

Step2. Assign Random Centers to each pillar 

Step3. Initialize Null Matrix 

C = [             ] ,  SX = [            ] 

Step 4. Calculate the mean of Pixel values and the   

maximum value from the set of pixels 

G 

i i 
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Step 5. Calculate the distance between Mean and 

Pixels of Input Image 

Step 6. Find the pixels which are neighboring to the 

pillar and estimate the neighboring boundary 

distance 

(Nbds). 

Step 7.  Initialize i = 1: K and Calculate the 

Maximum Value using Step 4 

Step8. If the maximum value equal to the distance 

between mean and pixels of image 

Then SX = Union of SX, Maximum value of distance 

Else Go to Step 4 

Step 9.  If  

Then C = [C Max Distance Value] 

Else Go to Step 7 

Step 10. Now Calculate Minimum Distance of D 

and Move the Pixel to the relevant pillar 

Step 11. Now i= i+1; 

However, the high resolution MRI Image data 

points take  longer time for computation , the 512 * 

512 MRI Sample Image 2 is normalized to 256* 256 

before applying the pillar algorithm.. This 

mechanism is able to improve segmentation results 

and make faster computation for the image 

segmentation. 

 

B. Feature Extraction 

A Binary Mask is applied on the MRI input image. 

Grey and white pixels become brightened. The 

coefficients of each pixel are compared with the 

threshold value. If the value lies within the 

threshold value a „Zero‟ is assigned to that 

coefficient else a „One‟ is assigned. The FCM output 

is the extracted Tumor cluster from the MRI Image. 

The magnitude of the coefficients from the 

extracted tumor cluster are above the threshold 

value. The threshold value is represented as „T‟, the 

MRI input image is represented as „f‟ grey level 

pixels are represented with „k‟. The threshold value 

lies in the grey scale range of „K‟. Each pixel in an 

image „f‟‟ is compared with threshold value T. A 

binary decision is made to define the value of the 

particular pixel in an output binary image „g‟ 

g (n) = „0‟ if f (n) ≥ T                              3.1 

=‟1‟ if f (n) < T                                3.2 

 

C. Approximate Reasoning 

The tumor area is calculated using the 

linearization method. The image consists of two 

values only i.e. either 

gray or white (0 or1). The image size is restricted to 

256 x256. The binary image can be represented as 

a summation of total number of white and black 

pixels. 

IV. EXPERIMENTAL RESULTS AND ANALYSIS 

We have chosen two different MRI Brain tumor 

Images for evaluating the performance of Fuzzy C 

Means, K- means, Gaussian Kernel FCM and  

manually  segmented  algorithms  and  compared  

the  results  with  the  proposed  Pillar  

K-meansalgorithm for MRI Brain tumor detection. 

By comparing the results, it is evident that the 

accuracy of determining the area of the actual 

tumor by computing the number of tumor related 

white pixels significantly improved. The 

Computational time is also reduced favorably. The 

Fuzzy C means Algorithm used for sample 1 Shows 

deviation even from manual segmentation. The  

white  pixels  which  are  not  related  to  tumor  are  

also  taken  into  consideration during  

Computation. This Drawback was significantly  

Minimized by using K- means and completely 

reduced with the proposed algorithm with K= 3. 

The Sample 2 Results exhibit the advantage of 

pillar K- Means Algorithm with significant 

accuracy. 

In this paper sample used as Primary tumor 

images. The actual size i.e. area of tumor should 

be estimated to treat the tumor either by using 

radiation therapy or chemotherapy and targeted 

medical therapy. Fuzzy C-Means, K-Means, 

Gaussian Kernel FCM and Pillar K-Means 

Algorithms are used to estimate the area of the 

tumor. Fuzzy C- Means shows inferior results 

than other methods. The Fuzzy C-Means is not 

supporting to estimate the actual Size of the 

S. 

No. 

Clustered 

algorithm 

Area of the tumor( 

mm2 ) 

1 
Normal  

Segmentation 
8.8035 

2 K-Means 6.1291 

3 Fuzzy C-Means 13.2816 

3 
Gaussian kernel 

FCM 
5.8080 

4 Proposed method 6.1462 
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tumor for huge pixel data points like MRI Images 

in isolation mode. This mode may give optimum 

results augmenting with some other mode.  Pillar 

K-Means has shown better results than 

K-Means. Clustering applied after optimized by 

pillar algorithm. This algorithm is able to 

optimize the computation time and hence 

improved the precision and enhance the quality 

of image segmentation. 

 

 
       Figure 4.1                          Figure 4.2 

MRI Image with Brain  Output for K-Means  

Tumor 

 
         Figure 4.3                        Figure 4.4  

Output image for FCM     Output image for            

       Algorithm                    Gaussian kernel FCM 

 

 
Figure 4.5Output for Proposed Method 

 

V. CONCLUSION AND FUTURE SCOPE 

There are different types of tumors are available. 

They may be as mass in brain or malignant over 

the brain. Suppose if it is a mass then K- means 

algorithm is enough to extract it from the brain 

cells. If there is any noise are present in the MR 

image it is removed before the K-means process. 

The noise free image is given as an input to the 

k-means and tumor is extracted from the MRI 

image. And then segmentation using Fuzzy C 

means for accurate tumor shape extraction of 

malignant tumor and Thresholding of output in 

feature extraction. Finally approximate reasoning 

for calculating tumor shape and position 

calculation. The experimental results are 

compared with other algorithms. The proposed 

method gives more accurate result. 

For treatment of Brain tumor, size and location 

of the tumor is to be determined. Fuzzy C-Means, 

K-Means, Gaussian Kernel FCM and Pillar 

K-Means Algorithms are used to estimate the area 

of the tumor. The proposed Pillar K-Means 

algorithm has shown better results than the other 

methods and is able to optimize the computation 

time and hence improved the precision and 

enhanced the quality of image segmentation. In 

future the location of the tumor may be determined 

in addition with the size i.e. area of the tumor and 

the location of the tumor is very important for 

applying the radiation or chemo therapy. The 

K-Means Algorithm accepted in 2012 IEEE 

Conference is modified for effective clustering. 

In future 3D assessment of brain using 3D 

slicers with MATLAB can be developed. At present 

we cannot calculate the volume of the tumor 

instead we here calculate the area. If in future such 

a 3D assessment is made then we can also 

measure the volume of the tumor. 
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