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Abstract- In this paper presents a new approach for Brain tumor detection with Fuzzy C-means algorithm. The proposed 
segmentation processes includes new morphological mechanism for clustering the high resolution elements of images in 
order to reduce the computation time, and improves the precision. The existing K-means clustering algorithms consumes 
time and providing low accuracy, to overcome these problems in this paper we proposed an optimized Fuzzy C-means 
algorithm. This algorithm is able to optimize the K-means clustering for image segmentation. This paper evaluates the 
proposed approach for image segmentation by comparing the state-of-art of the methods. The proposed simulation results are 
to clarify the effectiveness of our approach to improve the quality of segmentation. 
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I. INTRODUCTION 
 
In digital image processing segmentation the major 
role is to classify the similar colors of image in the 
similar group elements. The clustering is based on 
various colors into various groups based on similarity 
or distance between intensities of inside image. The 
role of image segmentation is to extract the color 
spaces of dominated colors on selected MRI images.  
The proposed morphological technique is based on 
image segmentation which is very important for an 
information extraction from images as both color, 
shape and texture features. We have various 
application of image segmentation classified in many 
field such as image compression, medical image 
processing, object detection, and image retrieval, and 
image enhancement. 
Last two decades onwards several approaches are 
already introduced for image segmentation. In those 
technologies most popular methods for image 
segmentation is K-means [1][2], and C-means 
algorithms. These techniques are widely used 
algorithms for ability to cluster for image 
segmentation or huge data cluster quickly. 
This paper proposes a novel approach for image 
segmentation by using C-means to optimize the K-
means clustering. But the major problem is that the 
FCM technique is time consuming. We are proposed 
the segmentation efficiency of the FCM algorithm 
improved by silhouette method based on clustering 
instead of random initialization. The proposed FCM 
algorithm is implemented using the concept of 
parallel processing. Cheng and goldgof proposed fast 
clustering algorithm based on random sampling 
which can improve the processing speed 2 to 3 times 
when compared with K-means and conventional 
FCM algorithms. For this performance the vector 
quantization based FCM is implemented to speed-up 
the segmentation processes. The proposed modified 
FCM algorithm is used to clustering the abnormal 

MR brain images from four tumor classes namely 
metastase, meningioma, glioma, and astrocytoma. 
Mainly for image clustering correlation, entropy, and 
contrast are extracted from images used for the 
clustering algorithm. The proposed segmentation 
outputs are analyzed based on segmentation 
efficiency and convergence rate. The simulation 
results for the modified FCM algorithm. 
 
II. RELATED WORK 
 
Basically the image segmentation system is pre-
proceeds mainly three steps: one is noise removal, 
second is dataset normalization, and third is color 
space transformation. Initially for image enhancement 
we have to apply the mean or median filter for noise 
removal. Our system is to provide the function is to 
convert the RGB of an image into HSL and CIELAB 
color system. Because of that various colors of 
CIELAB we have to apply the data normalization. 
The proposed system is to clusters the image for 
segmentation by applying the K-means segmentation.  
For noise removal filtering is used by wiener filter is 
applied for noise removal on images. In that filters 
wiener filter is considered as one of the best 
fundamental noise removal or reduction method, it is 
mostly used for image restoration.  

 
Fig.1.various steps for image segmentation. 
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The enhancement processes mainly focus on image 
such a way that the image is more suitable than 
original image. The technique have two domain of 
images are applied. These are frequency domain and 
spatial domain. The frequency domain image works 
with Fourier transform technique. But the spatial 
domain refers whole pixels of image composed to 
spatial domain operation directly on the pixels. This 
enhancement technique is to improve the image 
quality. It can be improves the image brightness and 
contrast. 
 
2.1 Morphological operations and operators: 
This morphological operation is on set of pixels. It 
uses for membership function to convert binary 
image, these operations are to separate the tumor 
region of the image. The region of the tumor is 
visible in the image as a white color. The entire 
image has only two possible values in the image 0 for 
black and 1 for white color. 
 
After converting the image in the binary format some 
morphological operations are applied on the 
converted binary image. The purpose of the 
morphological operators is to separate the tumor part 
of the image. The portion of the tumor in the image is 
visible as white color which has the highest intensity 
then other regions of the image. Some of the 
commands used in the morphing are strelwhich is 
used for creating morphological structuring element, 
imerode which is used to erodeor shrink an image an 
dimdilate which is used to fordilatingi. e.expanding 
an image[7]. After segmentation and thresholding 
some percent to fnoise will be there, 
inordertoremovethis noise twoimportant 
morphological operations have been used: opening 
and closing. 
 
III. PROPOSED METHOD 
 
The segmentation processes is to partitioning image 
into various segments. The proposed segmentation 
can also be process of assigning a label into every 
pixel image such that the pixels are same label are 
shares various categories. Most of the segmentation 
techniques are based on mainly two basic properties 
of intensity values such as similarity and 
discontinuity. In these two first one is to partition 
image based on abrupt changes in gray level intensity 
levels such as edges. Another one is depends on 
partitioning image into various regions that are 
similar according to static conditions. In this project 
is used second approach. 

 
Fig.2. the detailed design flow chart of each has been described 

as follows. 
 
3.1 K-means based segmentation: 
This algorithm is an iterative technique it can be used 
to partition the image into K clusters.  
The basic algorithm is as follows: 

 Select K-cluster centers either and omly or 
based on some heuristic 

 To assigneach pixel in the image to the 
cluster that minimizes the distance between 
the pixel and the cluster centerRe-compute 
the cluster centers by averaging all of the 
pixels in the cluster To Repeat steps2 and 3 
until convergence is attained means no pixel 
is changed. 

 Thek-means method is the simplest 
methods in unsupervised classification. 

 
K-means clustering is an iterative procedure. This 
clustering algorithm clusters data by iteratively 
computing a mean intensity for each class and 
segmenting the image by classifying each pixel in 
the class with the closest mean.  Here the distance is 
the squared or absolute difference between a pixel 
and a cluster center. 
The difference is typically based on pixel color, 
intensity, and location, or a weighted combination of 
there factors. K can be selected manually, randomly, 
orbyaheuristic. 
This algorithm is guaranteed to converge but it may 
not return the optimal solution. The quality of the 
solution depends on the initial set of clusters and the 
value of K.  
 
3.2 Fuzzy C-means: 
In fuzzy clustering, each point has a degree of 
belonging to clusters, as in fuzzy logic, rather than 
belonging completely to just one cluster. Thus, points 
on the edge of a cluster may be in the cluster to a 
lesser degree than points in the center of cluster. For 
each point x we have a coefficient giving the degree 
of being in the kth cluster uk(x). Usually, the sum of 
those coefficients for any given x is defined to be 1: 
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With fuzzy c-means, the centroid of a cluster is the 
mean of all points, weighted by their degree of 
belonging to the cluster: 

 
The degree of belonging is related to the inverse of 
the distance to the cluster center: 

 
then the coefficients are normalized and fuzzyfied 
with a real parameter m > 1 so that their sum is 1. So 

 
For m equal to 2, this is equivalent to normalising the 
coefficient linearly to make their sum 1. When m is 
close to 1, then cluster center closest to the point is 
given much more weight than the others, and the 
algorithm is similar to k-means. 
The fuzzy c-means algorithm is very similar to the k-
means algorithm:[4] 

 Choose a number of clusters.  
 Assign randomly to each point coefficients 

for being in the clusters.  
 Repeat until the algorithm has converged 

(that is, the coefficients' change between two 
iterations is no more than , the given 
sensitivity threshold) :  
o Compute the centroid for each cluster, 

using the formula above.  
o For each point, compute its 

coefficients of being in the clusters, 
using the formula above.  

The algorithm minimizes intra-cluster variance as 
well, but has the same problems as k-means, the 
minimum is a local minimum, and the results depend 
on the initial choice of weights. The expectation-
maximization algorithm is a more statistically 
formalized method which includes some of these 
ideas: partial membership in classes. It has better 
convergence properties and is in general preferred to 
fuzzy-c-means. 
Simulation Results: 

 
Fig.3. Input MRI image. 

 
Fig.4. Tumor detected image with K-means 

 

 
Fig.5. Tumor detected image with Fuzzy C-means. 

 

 
Fig.6. Tumor detected image with modifies Fuzzy C-means. 

 

 
Fig.7. CPUtime comparison Between FCM and Modified FCM. 



International Journal Of Electrical, Electronics And Data Communication, ISSN: 2320-2084  Volume-4, Issue-12, Dec.-2016 

A Novel Brain Tumor Detection With Modified Fuzzy Clustering Technique 
 

53 

CONCLUSION 
 
In these days severe types of brain tumors can spoil a 
human life just within one year. Mostly these brain 
tumor problems are often with radiation problems. To 
detect this tumor one of the approach is looking by 
doctor at MRIs of the brain images. Then they use 
some treatments to kill tumor cells. Unfortunately 
some tumors cells are not visible in the MRIs to the 
naked eyes of doctors. So this procedure is not good, 
it will kill some healthy brain cells in the region along 
with tumor region.  In this project we are done to 
tackle these problems and how doctors could more 
accurately detect the tumor cells while we created a 
computer program that can detect the brain tumors all 
by itself without interfere the humans. Generally for 
image segmentation used thresholding technique and 
morphological operators it has time complexity and 
low accuracy. But for easy processes we are used K-
means and Fuzzy C-means segmentation processing 
techniques are applied. In this project we are applied 
on MRIs and then processed through segmentation 
such as both K-means and Fuzzy C-means clustering 
techniques are giving efficient results.   
 
REFERENCES 
 
[1] K. Atsushi, N. Masayuki, “K-Means Algorithm Using 

Texture Directionality for Natural Image Segmentation”, 
IEICE technical report. Image engineering, 97 (467), pp.17-
22, 1998. 

[2] M. Luo, Y.F. Ma, H.J. Zhang, “A Spatial Constrained K-
Means Approach to Image Segmentation”, Proc. the 2003 
Joint Conference of the Fourth International Conference on 
Information, Communications and Signal Processing and the 
Fourth Pacific Rim Conference on Multimedia, Vol. 2, pp. 
738-742, 2003. 

[3] C. Chu and K. Takaya, “3-Dimensional rendering of MR 
images,” WESCANEX93. Communications, Computers and 
Power in the Modern Environment Conference Proceedings, 
IEEE , pp. 165–170, 2003 

[4] Clarke, L., Velthuizen, R., Camacho, M., Heine, J., 
Vaydianathan, M., Hall, L.,     Thatcher, R., Silbiger, M.: 
MRI segmentation: Methods and applications. Magnetic 
Resonance Imaging 13 (2002) 

[5] Cline, H., Lorensen, W., Kikinis, R. and Jolesz, F. (2001) 
Three- Dimensional   Segmentation of MR Images of the 
Head Using Probability and Connectivity. J.    Comp. Assis. 
Tomogr., 14, 1037–1045 

[6] J. Liang, . McInerney, D. Terzopolos Interactive Medical 
Image Segmentation     with United Snakes Medical Image 
Computing and Computer-Assisted  Intervention - 
MICCAI’99, 116, 1999. 

[7] Pham, D.L., Xu, C., Prince, J.L.: Current methods in medical 
image  segmentation. Annual Review of Biomedical 
Engineering 2 (2000) 315{337 

[8] Dugas-Phocion, G., Ballester, M.A.G., Malandain, G., 
Lebrun, C., Ayache, N.:     Improved em-based tissue 
segmentation and partial volume effect quantification      In 
multi-sequence brain mri. In: MICCAI. (2004) 

[9] Kapur, T., Grimson, W.E., Wells, W.M., Kikinis, R.: 
Segmentation of brain  tissue from magnetic resonance 
images. Med Image Anal. 1 (1996)  

[10] Prastawa, M., Gilmore, J., Lin, W., Gerig, G.: Automatic 
segmentation of   Neonatal brain mri. In: MICCAI. (2004)  

[11] Leemput, K.V., Maes, F., Vandermeulen, D., Suetens, P.: 
Automated model- Based tissue classi¯cation of MR images 
of the brain. IEEE trans. on medical  imaging 18 (1999) 897 

 
 
 
 
 
 
 
 
 

 
 


