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ABSTRACT 

Segmentation of an MRI brain image is splitting of an MRI brain images into smaller areas. The article 

demonstrated a new method which combines the traditional K means clustering along with spatial fuzzy c-means 

algorithm. The suggested method helps to find perform the automatic segmentation of MRI brain image. In the 

existing method due to the artifacts and the noises, there is a chance for inaccuracy during diagnosis. These images 

are usually corrupted in intensity which is caused due to non-uniformity in RF coils. This paper involves a proposed 

hybrid method using Gaussian filters to eradicate noise and k-means clustering technique. This method is used for 

the segmentation of the normal cells as well as the abnormal cells. Using this method the noises are reduced with the 

help of morphological filter. This methodology is also used in the segmentation of tumour cells and reduces the 

backdrop noises for smoothening of region. 
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1. INTRODUCTION 

Brain is the most important organ in human body. It is a vital in the central nervous system. It consists of 

more than 100 billion nerves that communicate in billions of links called synapses. Brain has many specialized areas 

which co-ordinate together. The outer most layer of brain is called as the cortex. Brain is the organ which serves as 

the centre of nerves system. The brain is placed in the head, close to sensory organs such as vision. The brain is the 

complex organ in human body. Approx 15-30 billion neurons are present in the cerebral cortex. These neurons 

communicate with each other by means of long proto plasmid fibers called axons, which makes sure the signal passes 

correctly to the recipient cells. Brain tumor is caused when brain cells grows abnormally. The abnormal growth can 

be of two types either cancerous (malignant) or non-cancerous (benign). As cells age, old cells are replaced by new 

ones. A CT scan makes use of X-ray to give a brief picture of structure inside the body. MRI makes use of magnetism, 

radio wave and computer to construct images of organs inside the body. The MRI scanner consists of tube bounded 

by a large circular magnet. Then the patient is placed on a bed which is then inserted into the magnet.  

2. METHODOLOGY 

Clustering: Clustering is one of the widely used technologies to extract the tumor portion from an MRI image. 

Clustering is the process of grouping of a pixel based on the same characteristics like intensity; homogeneity etc.,    

K means and fuzzy c means were the general classification for clustering method. 

Existing Method: 

K-Means Clustering: Many technologies were available to separate affected parts from an MRI medical image. 

One of the simplest methods to remove the tumour portion from an MRI image was clustering method. The 

segmentation process involves the following steps. Image acquisition is the beginning step for segmentation process. 

Several medical imaging modalities were available to capture the brain image like CT, MRI. Further the image was 

undergone for image preprocessing. This is one of the fundamental process which helps to remove the noise from an 

image. Most of method uses the median filter to remove the salt and pepper noise. Next clustering method was 

applied to find the region of interest (ROI). Finally the tumor potion was identified and tumour area was calculated. 

The algorithm steps was described as follows; 

Algorithm:  

Calculate the number of clusters. Number of cluster is defined by the variable K.  

Select the k cluster centers randomly. 

The Centre of the cluster was calculated.  

Compare the distance between every pixel value with cluster centre.  

Suppose the cluster centre is nearer to the cluster centre, then the particular pixel value is moved to that cluster centre. 

Otherwise the pixel value is compared with another cluster centre. 

Repeat the process with the new cluster centre.  
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Fig.1a. Salt and pepper noise 

removed image 

Fig.1b. K-means and adaptive  

K-means segmented image 

Fig.1c. Tumor affected area of  

K-means and adaptive K-means 

Spatial Fuzzy C-Means Clustering: The issues in the fuzzy modeling for pattern recognition have to be overcome 

with the help of spatial fuzzy modeling. The FCM algorithm calculates the weights based on weights. It calculate 

cluster cortex using Gaussian weights spatial fuzzy c-means refers to noting down the spatial points and then the 

clustering is arranged according to the weights and then the neighborhood cluster is taken into account. Basically the 

first step involves estimation of membership values in spectral domain. The second step involves mapping of each 

pixel to the spatial domain and related functions are computed the iterations continues until there is a new 

membership added to spatial function. The clustering process is repeated until the convergence occurs. 

  
Fig.2a. The stage of tumor is calculated using 

SFCM 

Fig.2b. Brain tumor affected area will be 

segmented using SFCM clustering 

KIFCM Algorithm: Generally the segmentation refers to the process splitting of an image into several regions. The 

tumour area was analyzed by joining the K means with fuzzy C-means. This combination avoids the disadvantage 

of K-means clustering. Level set segmentation techniques helps to automatically estimate the tumour portion once 

the clustering process over. Finally the tumor area was calculated from the abnormal MRI brain image. 

 
Fig.3. Brain tumor affected area will be segmented using KIFCM clustering 

 

3. PROPOSED METHOD 

KISFCM Algorithm: The existing method combines K means with Fuzzy c- means algorithm.  The drawback of 

the above method is removed bt combination of K means with spatial Fuzzy c- means algorithm. Basically level set 

segmentation and threshold based segmentation helps to perform automatic segmentation of affected portion. Further 

the suggested method calculates the tumor area in processed image. K-means algorithm can detect brain tumor faster 

than Fuzzy C-means. However, Fuzzy c means finds the tumour cells which cannot identified by K-means algorithm. 

KISFCM gives accurate result as compared to that of K-means. Fuzzy c means provides accurate results for only 

noise free images but fails to do for segment noisy images. So, we can get benefits from mixing these two algorithms 

to reduce the number of iteration which affects execution time and gives accurate result in tumor detection. 
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Fig.4a. The input test image will be selected 

Preprocessing: Firstly the input image (Fig.4a) is selected and then it is loaded by the Neural network. So the loaded 

input is Test phase is transferred in to the Features of the Test phase. 

  
Fig.4b. Decomposition of tumor area using CLT Fig.4c. Stage of brain tumor 

The input image is splitted in to low frequency and high frequency sub bands with the help CURVELET 

Transform (CLT) (Fig.4b), they are two types sub bands. They are Horizontal and Vertical Sub bands. In that D1 

and D2 are of Low frequencies. D11 to D18 are High Frequencies, from these we can calculate the stage of tumour 

from the (fig.4c). 

  
Fig.4d. Segmented image of MRI brain tumor area Fig.4e. Brain tumor affected will be shown in 

segmentation maps 

From the fig.4d, the brain tumor will be segmented after that the tumor area only shown the other parts or 

shown in dark color. 

From the fig.4e, the validation that will show the tumor position with the extract location. The above image 

showed the tumor position in the red coating line that is affected by tumor. 

4. CONCLUSION 

The implemented method mixes the spatial fuzzy c means clustering along with k-means clustering 

algorithm to perform segmentation and calculate the brain tumor affected area. The KISFCM method provides good 

result and accurate segmentation as compared with KIFCM method. 
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