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I. INTRODUCTION 
 

 Brain  tumours are strange growths of tissues in the 

brain. There are two kinds of brain tumors: threatening or 

harmful tumors and benevolent tumor. Destructive tumors can 

be partitioned into essential tumor that begins with in the 

mind, auxiliary tumors that have spread from elsewhere, 

known as cerebrum metastasis tumor. Basic side effects of 

brain tumor incorporate migraines, seizures, issue with 

vomiting, vision, mental changes. Benign tumours are 

harmless, non-cancerous tissues and they do not have the 

tendency to spread to other parts of the body .They can be 

removed by surgery but there will be a fewer chances that this 

will occur again. Hence, this feature makes them to be easily 

removed by surgeries. But, malignant tumours are cancers that 

initiate in the brain. They grow faster than benign tumours and 

are very harmful .These tumours spread to the other parts of 

the body called as the secondary tumour. Brain tumours harm 

the cells around them by causing swelling and putting 

expanded weight on the tissue underneath and close-by it and 

also inside the skull.  

 The cerebral pain is traditionally more terrible 

toward the beginning of the day and leaves with regurgitating. 

Benevolent tumors can some of the time transform into 

harmful tumors however the odds are genuinely less. Be that    

 

 

as it may, the recognition of the tumors at a beginning period 

is extremely basic for the treatment and finish cure of the 

sickness. This infection, if not identified and treated at an it 

beginning period, may prompt passing. Treatment may 

incorporate mix of surgery, radiation treatment, chemotherapy 

.Almost 40% of all malignancies spread to the mind at the 

appropriate time. Around 0.6 percent men and ladies were 

determined to have mind growth amid 2010. In the year 2012, 

brain disease event is rising 23% more noteworthy for men 

and 25% more noteworthy for ladies than in 1970. The 

quantity of new instances of cerebrum tumor was 64per10,000 

men and ladies for each year. The quantity of passings was 43 

for every 10,000 men and ladies for each year. 

 

II. SYSTEM MODEL 

 In this segment the original images are transformed 

into grey scale photo into pre-processing of photos are carried 

out wherein the skull stripped images are received Followed 

by using which the Image is segmented the use of K Means 

set of rules and Fuzzy C Means set of rules and the category 

of Images are completed the usage of RBF and PNN. 
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Abstract: 
Brain tumour detection is the most significant method to describe the early tumour. In the existing system input 

Image is pre-processed, followed by which the segmentation is done using K-Means clustering method and Fuzzy- C-means 

clustering method. While comparing these two techniques, it is seen that Fuzzy- C-Means clustering produces better 

segmentation. Classification is done by using the supervised neural network called the Radial Basis Function (RBF), 

Generalised Regression neural network (GRNN), and probabilistic neural network (PNN) and Fuzzy probabilistic neural 

network classifier (FPNNC). Based on the features extracted, the MRI image is classified as tumorous or non-tumorous. 

Existing System detects the brain tumour effectively but it examine a brain tumour from several sequential MRI images to 

conclude its size or the severity level of patient’s illness. Since the typical thresholding techniques still leave a hole whose 

area has a certain amount of different shading from the major shading of the object’s area. Advantage is  detected the 

tumour and  calculated the particular area of the tumour in the brain.  Thus, we proposed a area approximation technique 

based on the interior holes filled. 
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Fig.1 flow chart of current method

A. image acquisition   
 Images are obtained the use of MRI pix and those 

scanned photos are either colour, grey-scale photograph. If it 

is shade image, then that image is transformed into grey

image, the gray scale photograph is characterised through a 

matrix whose entries are between 0 and 255, where zero 

represents black and 255 white. 

 

B. Pre-processing(Skull Stripping) 
 Before distinguishing the tumor in mind picture a 

pre-preparing is improved the situation expanding the 

dependability of optical vision. Skull stripping is one of the 

pre-handling stages in imaging mind for tumor recognition. It 

is the way toward dividing mind from non-cerebrum tis

entire head Magnetic Resonance Image . Here Morphological 

activity is favored with a specific end goal to remove the mind 

partition from the skull before the application continues. 

Morphological Operation is a two phase process The main 

method utilizes morphological recreation to create a essential 

division i.e. this acquires the cover of the info picture, while 

the second method applies thresholding to the essential 

division to get the last skull stripped picture By setting the 

limit condition with binarized picture and information 

cerebrum picture. Wherever the binarized picture comprises 

force level 1 of information picture and wherever the 

binarized picture comprise 0 places O. The yield picture 

comprises just the mind tissues. 

 

C. K Means Segmentation 
 Here, we are utilizing k-implies grouping to portion 

the mind tumor. In this strategy, the quantity of groups

shaped is signified by k. In the wake of picking k, the Initial 

group place for each bunch is appointed. The cost measure 

between information point and every one of the group focuses 

are ascertained, and the information point is alloted to the 

bunch that has least cost measure. At that point, the bunch 
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entire head Magnetic Resonance Image . Here Morphological 

activity is favored with a specific end goal to remove the mind 

partition from the skull before the application continues. 

Morphological Operation is a two phase process The main 

zes morphological recreation to create a essential 

division i.e. this acquires the cover of the info picture, while 

the second method applies thresholding to the essential 

division to get the last skull stripped picture By setting the 

binarized picture and information 

cerebrum picture. Wherever the binarized picture comprises 

force level 1 of information picture and wherever the 

binarized picture comprise 0 places O. The yield picture 

implies grouping to portion 

the mind tumor. In this strategy, the quantity of groups to be 

. In the wake of picking k, the Initial 

group place for each bunch is appointed. The cost measure 

ormation point and every one of the group focuses 

are ascertained, and the information point is alloted to the 

bunch that has least cost measure. At that point, the bunch 

fixate is refreshed in light of the mean esteem. This procedure 

is proceeded until the point that the mean meeting happens or 

determined number of cycles is finished.

K- Means Algorithm: 
1. The number of cluster value is initialised as k.

2. Choose k cluster centres at random. 

3.Calculate the cost measure between data point

And each of the cluster centres. 

4. The data point belongs to the cluster that has minimum

cost measure. 

5. Calculate the mean and update the new cluster centre.

6. Repeat the process from step 3 until the centre converges

Compute the c means m 

M=∑i=c(i)=kxi
⁄Nk,k=1,2,…k 

 

D. Fuzzy C Means Algorithm 
 The fuzzy technique considers that MRI pictures are 

basically fuzzy, so this is the most as often as possible utilized 

apparatus for medicinal picture preparing. Moreover, the 

fuzzy technique can catch pixel closeness in a simi

reason without a preparation step conditions. These are 

because of the way that these fuzzy strategies regularly utilize 

power based strategy, for example, morphological activities 

and thresholding, as pre/post preparing. fuzzy rationale speaks

to the information by the methods for an enrollment work. 

The enrollment work ranges from 0 to 1. In this strategy the 

information does not completely have a place with an 

Individual group. The level of having a place ness of an 

information point to a specific group is given by the level of 

enrollment work running from 0 to 1. This strategy is 

additionally called as the delicate grouping

speaks to the precise bunching and this is most appropriate for 

covering Groups 

 

E. Radial Basis Function 

 Radial Basis Function(RBF) is a feed ahead neural 

network.RBF networks have three layers: input layer,

layer and output layer. Used for feature approximation (i.E. 

Their output is a actual value).  

 

Fig.2 Radial Basis Function

 
 One neuron in the enter layer correspon

predictor variable. Each neuron in the hidden layer consists of 
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apparatus for medicinal picture preparing. Moreover, the 

fuzzy technique can catch pixel closeness in a similar area of 

reason without a preparation step conditions. These are 
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power based strategy, for example, morphological activities 

and thresholding, as pre/post preparing. fuzzy rationale speaks 

to the information by the methods for an enrollment work. 
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a radial foundation characteristic (e.G. Gaussian) targeted on a 

factor with the equal dimensions as the predictor variables. 

The output layer has a weighted sum of outputs from the 

hidden layer to form the  network outputs. 

 

F. Generalized  Regression Neural Network 
 GRNN is the supervised neural community .This 

consists of 4 layers, Input layer, pattern layer, summation 

layer, output layer. The enter layer includes the wide variety 

of neurons equal to variety of Images inside the     dataset 

used. This in flip is hooked up to the sample layer and right 

here each neuron characterized a schooling pattern. GRNN 

method generalized regression  neural  community. Each of 

the pattern layer neuron is connected to two summation layer 

neurons. One is S and any other one is the D summation layer 

neurons’ represents the summation of the weighted reaction of 

the previous layer and D represents the unweighted outputs of 

the sample layer. Output layer presents the output of the 

Summation layer divided through the output supplied by 

means of the D layer. Radial basis feature and the linear 

activation characteristic is used in the sample and the output 

layer. The output layer yields the following value for the 

given vector x . 

 

G. Probabilistic Neural Network 

 Probabilistic neural network is a feed forward 

supervised neural network. It consists of the Input layer, 

hidden layer, Pattern layer/Summation layer and output layer. 

Classification is implemented by using the pattern layer .The 

probability density function used here is approximated by 

using the pars en estimator and the classification accuracy 

increases as the number of training samples increases. The 

input vectors are provided to the input layers. Number of the 

neurons used here is equal to the number of inputs. Hidden 

layer provides the output for the input given. Pattern layer 

consists of processing element for the given inputs. This 

provides a factor for smoothing signal . Here for each of the 

input vector a ranking level is generated and the highest rank 

holding vector is classified as winner. The pattern layer 

classifies the input vector only if there is a highest degree of 

match between the input vector and the training vector. This 

networks uses the Bayesian theory .This is used to 

compromise the fact that it is worst to misclassify an input 

vector that belongs to class A than to misclassify the vector 

that belongs to class B Where, 

PA CafA(X) > Ps Csfs(x) 

 

H. Fuzzy Probabilistic Neural Network Classifier 

 This method combines to techniques consisting of 

fuzzy cluster means and the probabilistic neural network 

algorithm. The output is forwarded to the probabilistic neural 

network used above to classify the tumour as normal or 

abnormal. 

 

 
Fig.3 block diagram of neural network 

 

Four training areas have been selected manually as 

representatives of 

1. lung tissue, 

2. blood in the heart, 

3. muscle, and other lean tissues, 

4. adipose tissues, such as subcutaneous fat. 

 
The segmentation which had smallest with in-group sum of 

squares was chosen mathematical 

 
 

III. MATHEMATICAL ANALYSIS 
 

 The classifiers are compared by using the following 

mathematical parameters Mean square error 

MSE=
�

��
(∑i=0

m∑j=0
n[I(i,j)-K(i,j)]2 

I(i,j) is original image 

K(i,j)is classified image 

Peak signal to noise ratio 

PSNR=20log���	
���� − 10 log���	��� 
 

IV. SIMULATION  RESULTS 

 

 The original image is converted into gray scale 

image.Then the pre-processing operation is done and followed 

by which the KMeans segmentation is done and Fuzzy C 

Means segmented image is shown.table 2 shows comparision 

between K Means and Fuzzy C Means technique and 

classifiers for 5 images 
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Fig:4 original image 

 

Fig:5 K-Means Segmented Image 

 
Fig.6 Fuzzy-C-Means Segmented Image

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Fig.7  Results of the  proposed method
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Means Segmented Image 

proposed method 

 
Table 1 Feature Extraction 

Table 2  comparison of clustering and classifiers

 

 

 
Fig.8  Results of classification using the proposed method

 
 The data set consists of about 50 images. Initially the 

original image is converted into gray scale image .followed by 

which the K Means segmented and Fuzzy C Means segmented 

image. The RBF produces an accuracy of about  70%,GRNN 

provides an accuracy about 80%,PNNprov

about 80%proposed method provides more accuracy 

compared to the existing classifiers methodologies used.

 

 

CONCLUSION 
 First, the proposed method pre

images. The pre-processing removes the unwanted artifacts 

from the images. These artifacts do not contribute anything in 

the analysis of the brain tumor analysis. Then the method of 

segmentation is used to segment the tumor part of the and it 

has been shown that the fuzzy C means algorithm provides a 

better segmentation result compared to the K means 

algorithm. Then the features are extracted from the suspicions 

of the segmented Images. Features like mean, magnitude and 

direction of the tumor part are extracted and th
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Table 2  comparison of clustering and classifiers 

 

 

Results of classification using the proposed method 

consists of about 50 images. Initially the 

original image is converted into gray scale image .followed by 

which the K Means segmented and Fuzzy C Means segmented 

image. The RBF produces an accuracy of about  70%,GRNN 

provides an accuracy about 80%,PNNprovides an accuracy of 

about 80%proposed method provides more accuracy 

compared to the existing classifiers methodologies used. 

the proposed method pre-processing the input 

processing removes the unwanted artifacts 

from the images. These artifacts do not contribute anything in 

the analysis of the brain tumor analysis. Then the method of 

segmentation is used to segment the tumor part of the and it 

fuzzy C means algorithm provides a 

better segmentation result compared to the K means 

algorithm. Then the features are extracted from the suspicions 

of the segmented Images. Features like mean, magnitude and 

direction of the tumor part are extracted and this can be used 
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for classification of the tumor Image. For Classification, 

Radial basis function and the probabilistic neural network and 

Fuzzy probabilistic neural network classifier is used and the 

Image is classified as normal Image or the tumor Image. 

Proposed classifier provides a the highest accuracy as 

compared to the used classifiers in this paper. Future work can 

be extended by carrying out better segmentation technique 

that will yield a better result compared to the three techniques 

used here. 

 

REFERENCES 

 
[1] MeiyanHuang, wei Yang, YaoWu, lun Jiang, wufan 

Chen," Brain Tumour Segmentation Based on Locally 

dependent Projection-Based Classification", IEEE 

Trans. BioMed. engg., vol. 61, no. 10, pp. 1301- 1314, 

Oct. 2014. 
[2]   D. Bhattacharyya  and T. H. Kim, "Brain tumour 

detection using MRl image analysis," Common. 

CompUl. Inform. Sci., vol. 151, pp. 307-314, 2011. 

[3]  C. L. Biji, D. Selvathi, and A. Panicker, "Tumor 

detection in brain magnetic resonance images using 

modified thresholding techniques," Commun Comput. 

inform. Sic., vol. 4, pp. 300-308, 2011. 

[4]  P. Gibbs, D. L. Buckley, S. J. Blackband, and A. 

Horsman, "Tumorvolume determination from MR 

images by morphological segmentation,"Phys. Med. 

Bioi., vol. 41, no. II, pp. 2437-2446, Nov. 1996. 

[5]  R. Ratan, S. Sharma, and S. K. Sharma, "Brain tumor 

detection basedon multi-parameter MRJ image 

analysis," into J. Graphics, Vision imageProcess., vol. 

9, no. 3, pp. 9-11, 2009.  

[6] T. M. Hsieh, Y. M. Liu, C. C. Liao, F. Xiao, I. J. 

Chiang, and J. M. wong,"Automatic segmentation of 

meningioma from non-contrasted brain MRIintegrating 

fuzzy clustering and region growing," BMC Med. 

informat.Decision Making, vol. II, p. 54, 2011. 

[7]  B.N. Saha, N. Ray, R. Greiner,A.Murtha, andH. Zhang, 

"Quick detectionof brain tumors and edemas: A 

bounding box method using symmetry,"Comput. Med. 

Imag. Graphics, vol. 36, no. 2, pp. 95-107, 2012. 

[8]  Z. Iscan, Z. Dokur, and T. Olmez, 'Tumor detection by 

using Zemikemoments on segmented magnetic 

resonance brain images,"  Expert Syst.Appl., vol. 37, 

no. 3, pp. 2540-2549, 2010. 

[9] H. Khotanlou, O. Colliot, J. Atif, and I. Bloch, "3D 

brain tumor segmentationin MRI using fuzzy 

classification, symmetry analysis and 

spatiallyconstrained defOlmable models," Fuzzy Sets 

Syst., vol. 160, no. 10, pp.1457-1473, 2009. 

[10]   Z. J. Wang, Q. M. Hu, K. F. Loe, A. Aziz, and W. L. 

Nowinski,"Rapidand  automatic detection of brain 

tumors in MR images," in Proc.SPIE,2004. 

[11]  M. Prastawa, E. Bullitt, S. Ho, and G. Gerig, "A brain 

tumor segmentation framework based on outlier 

detection," Med. Image Anal., vol. 8, no. 3,pp. 275-283, 

Sep. 2004. 

 

AUTHOR PROFILE 

 
K.Ramudu received B.Tech Degree from J.N.T University, 

Hyderabad and M.Tech Degree from JNTUA Anantapuramu. 

Presently he is with Annamacharya Institute of Technology & 

sciences, Rajampet, A.P, India working as an Assistant 

Professor in Department of ECE. He is a member of many 

professional societies like IAENG. His research interests 

include  Signal Processing and Digital Image Processing. He 

Published many papers in Reputed International journals also 

presented many papers in International conferences.  

 

D.Vinod Kumar Reddy received B.Tech Degree from 

J.N.T.University, Anatapuram. He is currently working 

towards M.Tech degree in Electronics & communication 

engineering from Annamacharya Institute of Technology & 

Sciences (An Autonomous Institution). He research interests 

include Digital Electronics And Communication Sytsem. He 

attended many National student Symposiums & workshops 
 

 

 

 

 


