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Abstract: Extraction of a feature in medical images is a tedious process. The main part of the extraction is the segmentation of 
the images for improved quality in medical diagnosis. Many algorithms and methods are used for the segmentation of brain 
tumor images with the help of the image processing tools. In our proposed paper, we extract the brain tumor from the MRI 
images. The first step is the segmentation of the pre-processed tumor images. The algorithm used for the segmentation is the 
fuzzy c-means clustering algorithm which gives high accuracy of the segmented image. The second step is the feature 
extraction where shape and texture methods are used to find the features for classification. Here we use the Non - Local 
Gabor XOR pattern (NLGXP) operator for feature extraction. This operator encodes the Gabor phase than the Gabor 
magnitude. This proved to be efficient in finding texture of tumor from an image. 
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I. INTRODUCTION 
 
The brain is the essential part of the human body and 
in which the structure of the brain is very intricate. 
The brain is covered by a protective skull. However, 
brain can be affected by various diseases, which 
cause changes in its normal structure and behaviour. 
One major disease that severely affects the brain is 
brain tumor.    
Brain tumor is a group of anomalous cells that grows 
inside or around the brain. The occurrence of brain 
tumors is increasing hastily, mainly in the older 
population than the younger population. Tumors can 
directly devastate all the healthy brain cells.  
Brain image segmentation plays an imperative role in 
several biomedical imaging applications namely, the 
measurement of tissue volumes, diagnosis, 
localization of pathology, study of anatomical 
structure, therapy planning, partial volume correction 
of functional imaging data, computer aided surgery, 
and neuro-imaging studies.  
Image segmentation is a process of splitting an image 
into different uniform regions, so that significant 
information about the image can be obtained and 
different analysis can be carried out on that 
segmented image. More precisely, the role of image 
segmentation is to divide an image into non-
overlapping regions based on intensity or textural 
information.  
Due to expansion in the size and amount of medical 
images, the use of computers in facilitating their 
processing and analysis has become vital. 
Segmentation becomes more imperative while 
typically dealing with medical images where pre-
surgery and post-surgery decisions are essential for 
the purpose of initiating and hastening the recovery 
process.  
MR-image segmentation approaches are normally 
analyzed in terms of their capability to i) discriminate 

between CSF, white matter, and gray matter and ii) 
discriminate between normal tissues and 
abnormalities . In our proposed method, first the input 
MRI image is pre-processed using Gaussian filter in 
order to eliminate the noise and make the image fit 
for rest of the processes. Then, the pre-processed 
image is segmented using fuzzy c-means clustering. 
After segmentation, the features are extracted from 
the regions using Non-local Gabor XOR. 
 The paper is organized as follows: A brief review of 
researches related to the proposed technique is 
presented in section 2. The proposed technique is 
presented in Section 3. The detailed experimental 
results and discussions are given in Section 4. The 
conclusions are summed up in Section 5. 
 
II. RELATED WORK 
 
For multi-object segmentation of deep brain 
structures (caudate nucleus, putamen and thalamus) 
in medical brain images, a template-based framework 
has been designed by Jue Wu and Albert C.S. Chung. 
To solve the problems of deep brain segmentation, 
the proposed template-based framework has 
combined the information of edge features, region 
statistics, and inter-structure constraints for 
identifying and locating all target brain structures. 
The multi-object template has been structured in the 
form of a hierarchical Markov Dependence Tree 
(MDT), and multiple objects have been capably 
matched to a target image by means of a top-to-down 
optimization technique. The final segmentation has 
been made through refinement by a B-spline based 
non-rigid registration between the exemplar image 
and the target image. The proposed technique has 
required only one example as training data. 
Moreover, the technique has been validated using a 
publicly available T1-aighted MRI database with 
expert-segmented brain structures. Finally, it has been 
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found that the technique has obtained hopeful results 
with 0.80, 0.81, and 0.84 Dice score for the caudate 
nuclei, putamina, and thalami on average, 
respectively.   
For making automatic segmentation of brain tumor, 
Rajeev Ratan, Sanjay Sharma et al have proposed a 
technique on 2D-MRI data, which allows the 
detection (10-15 mins operator time) of malignant 
tumor tissue with accuracy and reproducibility 
comparable to manual segmentation taking 2-6 hours 
operator time. In this technique, after the manual 
segmentation process, the tumor detection has been 
done for the efficient use of MRI data for improving 
the brain tumor shape as well as 2D visualization for 
surgical planning. 
Ahmed Kharrat, KarimGasmi et al. have presented a 
hybrid technique for genetic algorithm (GA) and 
support vector machine (SVM) based classification of 
brain tissues in MRI. Here, a wavelet based texture 
feature set has been derived. Using spatial gray level 
dependence technique (SGLDM), the best texture 
features have been extracted from normal and tumor 
regions. These features have been then given as input 
to the SVM classifier. The selection of features that 
creates a problem in classification techniques has 
been solved with the aid of GA. These optimal 
features have been employed to classify the brain 
tissues into normal, benign or malignant tumor. 
Moreover, the potency of the algorithm has been 
evaluated on a different set of brain tumor images. 
In the research work of Shafaf Ibrahim et al., the 
performances of Seed-Based Region Growing 
(SBRG), Adaptive Network-Based Fuzzy Inference 
System (ANFIS) and Fuzzy c-Means (FCM) in brain 
abnormalities segmentation have been compared. 
Controlled experimental data has been employed that 
was developed in such a way that prior knowledge of 
the size of the abnormalities was known. This has 
been done by cutting different sizes of abnormalities 
and attaching it onto the normal brain tissues. The 
normal tissues or the background have been divided 
into three diverse categories. The segmentation has 
been carried out with 57 data of each category. The 
knowledge of the size of the abnormalities by the 
number of pixels has been then compared with the 
segmentation outcomes of the aforementioned three 
techniques. It has been found that the ANFIS has 
given excellent segmentation performances in light 
abnormalities, while the SBRG has performed fine in 
dark abnormalities segmentation. 
AmirEhsan Lashkari has proposed an automatic brain 
tumor identification technique that uses T1, 
T2_weighted and PD, MR images to find any 
anomaly in brain tissues. Here, he made an attempt to 
give clear depiction from brain tissues using Gabor 
wavelets, energy entropy, contrast and some other 
statistic features namely, mean, median, variance, 
correlation, values of maximum and minimum 
intensity. It has been used by a feature selection 
technique to diminish the feature space too. A neural 

network has been employed to perform the 
classification process. The main aim is to categorize 
the brain tissues to normal and abnormal classes 
automatically, that saves the radiologist time, and 
increases the accuracy and yield of diagnosis. 
Chunming Li et al. have introduced a region-based 
approach for image segmentation, which has the 
potential to deal with intensity in homogeneities in 
the segmentation. Initially, the local clustering 
criterion function for the image intensities in a 
neighborhood of each point has been defined based 
on the model of images with intensity in 
homogeneities. This local clustering criterion 
function has been then integrated with respect to the 
neighborhood center to provide a global criterion of 
image segmentation. In a level set formulation, this 
criterion defines an energy in terms of the level set 
functions that signify a partition of the image domain 
and a bias field that accounts for the intensity 
inhomogeneity of the image. Thus, by reducing this 
energy, the approach is capable of segmenting the 
image and estimating the bias field simultaneously 
and the estimated bias field can be employed for 
intensity inhomogeneity correction (or bias 
correction). The proposed approach has been 
validated on synthetic images and real images of 
different modalities and obtained good performance 
in the presence of intensity inhomogeneities. 
Experiments have revealed that the approach was 
robust to initialization, faster, and more accurate. 
Manisha Sutar, and N. J. Janwe have proposed a 
segmentation method based on an extension to the 
conventional fuzzy C-means (FCM) clustering 
algorithm. This segmentation method is a key 
component of an MR image-based classification 
system for tumors. A neighborhood attraction, which 
was dependent on the relative location and features of 
neighboring pixels, has been shown to enhance the 
segmentation performance. The degree of attraction 
has been optimized using a Particle Swarm 
Optimization model. Also, their paper has 
demonstrated the superiority of the proposed method. 
 
III. PROPOSED APPROACH 
 

The segmentation and feature extraction are 
important steps for our proposed method.  

The steps involved in the proposed approach for 
tumor detection are 
 Preprocessing using Gaussian filter 
 Segmentation using Fuzzy C-means clustering 
 Feature extraction using Non-Local Gabor XOR 

Pattern 
The Block diagram of the proposed technique is 
shown schematically in Fig 1. 

 
Fig.1.Block diagram of our proposed technique 
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3.1. Segmentation of brain tumor Using Fuzzy C-
Means Clustering  
 
3.1.1 Pre-Processing step 
Brain images usually contain one or more type of 
noise and artifact. The input image is subjected to a 
set of pre-processing steps so that the image gets 
transformed to be suitable for the further processing. 
Here, preprocessing is to increase the contrast 
between normal and abnormal brain tissues. Here the 
Gaussian filter is used to reduce the noise and get a 
better image and improves the quality of the image.  
 
Gaussian Filter: A Gaussian filter is a filter whose 
impulse response is a Gaussian function. Gaussian 
filters are designed to shun the overshoot of step 
function input while diminishing the rise and fall time 
because the Gaussian filter has less possible group 
delay.  
In mathematical terms, a Gaussian filter changes the 
input signal by convolution with a Gaussian function 
and so, this conversion is also called as Weierstrass 
transform. The Gaussian function is non-zero for 

],[ x  and would theoretically necessitate an 
infinite window length. The filter function is the core 
of an integral transform. The Gaussian kernel is 
continuous and the cut off frequency of the filter can 
be taken as the ratio between the sample rate Fs and 
the standard deviation σ. 
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3.2 MRI segmentation using FCM 
In our segmentation process, Fuzzy C-means (FCM) 
clustering algorithm is used. The FCM is base on the 
pixel classification method. The FCM algorithm 
assigns pixels to each category by using fuzzy 
memberships. Let ),...,,( 21 NyyyY   denotes an 
image with N pixels to be partitioned into c  clusters, 
where iy  represents multispectral (features) data. The 
algorithm is an iterative optimization that minimizes 
the objective function defined as follows: 
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where ikik vxd  where ikw represents the 
membership of pixel kx  in the i th cluster, iv  is the 

thi  cluster center, .  is a norm metric, and m  is a 
constant. The parameter m  controls the fuzziness of 

the resulting partition, and 2m  is used in our 
approach. 
The objective function is minimized when pixels 
close to the centroid of their clusters are assigned 
high membership values, and low membership values 
are assigned to pixels with data far from the centroid. 
The membership function represents the probability 
that a pixel belongs to a specific cluster.  
In the FCM algorithm, the probability is dependent 
solely on the distance between the pixel and each 
individual cluster center in the feature domain. The 
membership functions and cluster centers are updated 
by the following: 
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Starting with an initial guess for each cluster center, 
the FCM converges to a solution for iv  representing 
the local minimum or a saddle point of the objective 
function.  
 
Fuzzy c-means algorithm: The structure of partition 
space for clustering algorithms can be described as 
follows: let c be integer, such that nc 1  (number 
of clusters) and let  nxxxx ,...,,, 321 denote a set of 

n  unlabeled vectors in space PR , where p  
represents the number of features in each vector. The 
standard FCM objective function for partition 

n
kkx 1}{   into c  clusters is given by 

Minimize    
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The exponent 1m  is used to adjust the weighting 
effect of the membership value where ikik vxd  . 
U  is the fuzzy partition matrix, which contains the 
membership of each feature vector for each cluster. 
v  is the cluster center matrix, which is },...,,{ 21 cvvv , 
where iv is a cluster center of features. The updated 
cluster center iv can be obtained from the following: 
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The objective function U can be derived from: 
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 (8) 
 
The cluster center matrix v  is randomly initialized 
and the fuzzy partition matrix U  is created by 
equation (7) for all feature vectors.  
The algorithm is as follow as: 
Step 1: Initialize the cluster center matrix v , by using 
a random number generator and record the cluster 
centers. Set 0k . 
Step 2: Initialize the fuzzy partition matrix, )0( kU  
with (7), m is set to be 2.0 
Step 3: Increment 1 kk . Compute v  by using (6) 
Step 4: Compute )(kU by using functions (6) and (7) 

Step 5: If   )1()( kk UU then stop, else repeat 2 to 

5. 
 
3.3 Extraction of Features Using Non-Local Gabor 
XOR Patterns 
Feature extraction plays an important role in tumor 
image identification and verification. The purpose of 
feature extraction is to reduce the original data set by 
measuring certain properties, or features, that 
distinguish one input pattern from another pattern. In 
our proposed work, we are slightly modifying the 
Local Gabor XOR pattern and it is used for feature 
extraction process and we have named it as Non-
Local Gabor XOR Patterns. In our work, feature 
extraction is performed by following steps. Initially, 
input image is segmented into multiple blocks and 
each block is divided into 3 x 3 matrix form. 
Euclidean distance is determined between each block 
as follows. Let iP , jP  are the two pixels and i,j = 
1,2,....MN where iP  is the first pixel of first block , 

jP is the first pixel of second block.The pixel 

distance, written as ji PP   is the distance between 

iP and jP  of  two blocks. For example, if iP  is at 

location ),( lk  and jP  is at ),( '' lk  , ji PP   may be 

2' ))('( llkk   . The Euclidean distance of two 
blocks iP , jP  is written by 
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After ED process, we get one block and this block 
has minimum distance compare with other blocks. 
Subsequently, this block is replaced for the original 
block and this process is repeated for every blocks. 
Finally, we get one image and NLGXP is applied on 
this image in order to obtain the feature block. 

The NLGXP works as follows: 
At first, in a NLGXP Descriptor phases are quantized 
into different ranges. The number of phase ranges is 
made such a way that to make the patterns robust to 
the variations of Gabor phase, hence cannot be too 
high. After the quantization process each of the phase 
value is quantized into the quantized level values. 

ilq w ))(( ,    (10) 

.1,...,1,0,)1(*360)(*360
, 


 ci

c
il

c
iif w  

)(, lw  is the phase value of the pixel and 
))(( , lq w  is the quantized value of the phase and c  

is the number of phase ranges. 

In our case, we have taken  c  as 4, so that we get 4 
phase ranges and are given the table below.  

 
Table 1. Quantized phase value for the input phase 

 
We have opted for four phase range levels which 
achieve a good balance between the robustness to 
phase variations and representation power of local 
patterns. Subsequently NLGXP operator is applied to 
the quantized phases of the central pixel and each of 
its neighbours. ),...,2,1(, PPNLGXP i

w   
denotes the pattern calculated between )(, lw and its 
neighbor cz , which is computed as follows: 
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i
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where )(, cw z denotes the phase and ))(( , iw zq   is 
the quantized value of the phase and where 

)(, lw denotes the central pixel position in the 
Gabor phase map with scale w  and orientation  , p  
is the size of neighborhood XOR operation is defined 
as follows: 
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Finally the resulting binary labels are concatenated 
together as the local pattern of the central 
pixel. 
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process, we get one equivalent value and this value is 
replaced for the original value and this process is 
repeated for every blocks. After feature extraction 
process, the features are extracted from the regions 
and those features are given to the nuero-fuzzy 
classifier for training. 
 
IV. EXPERIMENTAL RESULTS AND 

DISCUSSION 
 
This section describes the experimental results of our 
proposed Segmentation technique using brain MRI 
images with and without tumors. Our proposed 
approach is implemented in Matlab environment on 
Core 2 Duo, processor speed 1.6 GHz (mat lab 
version 7.10). Here, we have tested our proposed 
tumor detection technique using medical images 
taken from the publicly available sources.  
 

 

 
(a) 

 

 
 

(b) 
Fig.2 Experimental results, (a) MRI image without tumor and 

corresponding Segmented MRI image b) MRI image with 
tumor and corresponding Segmented MRI image 

 
 

4.1. Experimental results 

In this section, we present experimental results from 
real MR brain images using segmentation and 
classification algorithms. An MR image is initially 
segmented by fuzzy c-means algorithm. The 
proposed method can successfully segment a tumor 
provided that the parameters are set correctly. The 
proposed technique is designed for supporting the 
tumor extraction in brain images. The obtained 
experimental results from the proposed technique are 
given in figure 2. In figure 2, the MRI image with and 
without tumor and the segmented MRI image 
 
CONCLUSION 
 
Tumor image segmentation and extraction are an 
important and challenging factor in the medical 
image segmentation. In this paper, we have presented 
an effective tumor extraction approach from brain 
MRI Images using NLGXP. By using the techniques 
of segmentation and NLGXP feature extraction, we 
have achieved high efficiency. This can be further 
extended to calculation the location of the tumor 
region. 
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