
A NOVAL BRAIN TUMOR DETECTION AND 
CLASSIFICATION USING PNN AND GRNN 

WITH TUMOR AREA CALCULATION
APARNA R*, C.H.SUDARSAN RAJU** 

* M.Tech student, Department of ECE, BIT Institute Of Technology, Hindupur. 
** Associate Professor, Department of ECE, BIT Institute Of Technology, Hindupur.  

 
 

Abstract— Brain tumor detection is the most significant 
method to describe the early tumor.  Enlarging the tumor is 
being a huge challenge due to the complex characteristics of the 
MRI Images which gives high intensive, divergent and 
uncertain boundaries. To address this problem, tumor 
segmentation method for MRI images which separates tumor 
cells from healthy tissues has been carried out by the use of two 
types of clustering methods 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), Generalized Regression neural network (GRNN), 
probabilistic neural network (PNN). Based on the features 
extracted, the MRI image is classified as timorous or non-
tumorous. Existing Systems detects the brain tumor effectively 
but it examines a brain tumor 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.  Thus, we proposed a 
area approximation technique based on the interior holes filled.  

 
 Index Terms—Brain Tumor Detection, C-Means, K-menas, RBF, 

PNN, GRNN. 

 
I. INTRODUCTION 

  
         One of the global public health problems is cancer. 
According to the report by World Cancer Researcher, primary 
cause of death is cancer. Usage of cell phones at high rate is 
one reason for the incidence of brain tumors in young 
generation. Brain tumor is a result of abnormal cell formation 
in brain. The main types of tumors are: malignant (fast 
growing) and benign (slow growing) tumors. Primary brain 
tumors (malignant) affect the surrounding tissues. Secondary 
brain tumors are spread to other parts of the body from brain. 
According to the location and type of tissue of used for 
detection brain tumors are classified. Around 120 types of 
tumors are identified and classified by World Health 
Organization.  

         Early detection of tumor probably can increase the life 
span of a person. In diagnosing brain tumors imaging plays an 
important role. Diagnosis of brain tumors can be done with CT 
(computer tomography) and MRI (Magnetic resonance image) 
scans. Investigation of human body and development of MRI 
was done by Raymond V Damadian in 1969. Heterogeneity 
within tumors can be detected with high resolution with the 
help of MRI. Quality images of brain, muscles, heart and 
cancerous tissues can be obtained by MRI than the 
conventional imaging techniques like computed tomography 
(CT) or X-ray.  
         Among the different steps available in the MRI image 
processing, the important aspect of classification is feature 
separation. Ist order statistical features, IInd order statistical 
features, shape features and texture features can be extracted 
from brain MRI images.  
         Brain tumor is a collection of abnormal cell growth 
within the brain. To classify the MRI image with the aim of 
detect the category of tumor occurred in the patient is the 
purpose of brain tumor classification. There are many types of 
test that can be used for brain tumor detection such as MRI, 
Biopsy, Computed Tomography (CT) scan and etc but MRI 
images is safe as compared to CT scan images as it does not 
affect human body and MRI provides the higher contrast. It’s 
also resolution for different brain tissues so that it can be easy 
to detect and classify the brain tumor. Brain tumor can be 
cancerous (malignant) or non cancerous (benign). When 
cancerous or non cancerous tumors grow, they can cause the 
stress within the skull to increase. This causes brain injure and 
it can be a severe problem. There are two types of tumor: 
1.benign 2.malignant  

1. Benign: A benign tumor is a non cancerous tumor 
and it does not overspread nearby tissue. Also, 
benign tumors generally have a slower growth rate 
than malignant tumor. It is not lifethreatening.  

2. Malignant: malignant tumors are cancerous tumor 
made up of cells that grow fast and often spread 
throughout the body. It is life threatening.  

3. Normal: cell does not have unwanted growth within 
the brain. It does not consist of cancer cell. So it is 
normal brain.  

         There are many types of methodology present nowadays 
which includes fuzzy methods, atlas methods, various 
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segmentation techniques, knowledge based techniques, shape 
methods and neural network. Neural network provides better 
accuracy for brain tumor classification. There are many types 
in neural network they are KNN, FNN, ANN, CNN and PNN. 
Noise removal is done by using the median filter. In this 
paper, Probabilistic Neural Network (PNN) method is used for 
brain tumor classification. Feature extraction is done by using 
Gray Level Co-occurrence Matrix (GLCM). PCA is 
effectively reduces the dimensionality of the data. In 
segmentation process, K-means clustering algorithm is used to 
detect the spread region. 
    

II. NEED 
 

 Brain tumor is a group of tissue that is prearranged 
by a slow addition of irregular cells. It occurs when cell get 
abnormal formation within the brain. Recently it is becoming 
a major cause of death of many people. The seriousness of 
brain tumor is very big among all the variety of cancers, so to 
save a life immediate detection and proper treatment to be 
done. Detection of these cells is a difficult problem, because 
of the formation of the tumor cells. It is very essential to 
compare brain tumor from the MRI treatment.   
 

III. Implementation  
   
  After we go through the literature survey we 
understand that there were so many algorithms to detect brain 
tumor. In this proposed system we introduced C-Means 
clustering and K-means clustering for segmentation and PNN 
and GRNN for classification of tumor.. The block diagram of 
proposed system is shown in below figure. 
 

A. Block Diagram and Description:  
 

 
Fig : Block diagram of Proposed System 

 
B. Image Acquisition:  

 
 Images are obtained using MRI images and these 
scanned images are either colour, gray-scale image. If it is 
colour image, then that image is converted into gray-scale 
image, the gray scale image is characterised by a matrix whose 
entries are between 0 and 255, where 0 represents black and 
255 white. 
 

C. Pre-processing (skull stripping):  
 
 Before detecting the tumor in brain image a pre-
processing is done for increasing the reliability of optical 
vision. Skull stripping is one of the pre-processing phases in 
imaging brain for tumor detection. It is the process of 
segmenting brain from non-brain tissue in whole-head 
Magnetic Resonance Image. Here Morphological operation is 
preferred in order to extract the brain portion from the skull 
before the application proceeds. Morphological Operation is a 
two stage process. The first procedure uses morphological 
reconstruction to produce a primary segmentation i.e. this 
obtains the mask of the input image, while the second 
technique applies thresholding to the primary segmentation to 
obtain the final skull stripped image By setting the threshold 
condition with binarized image and input brain image. 
wherever the binarized image consists intensity level 1 of 
input image and wherever the binarized image consist 0 places 
O.The output image consists only the brain tissues. 
 

D. K-means segmentation: 
 
Here, we are using k-means clustering to segment the brain 
tumor. In this method, the number of clusters to be formed is 
denoted by k. After choosing k, the Initial cluster centre for 
each cluster is assigned. The cost measure between data point 
and each of the cluster centres are calculated, and the data 
point is assigned to the cluster that has minimum cost 
measure. Then, the cluster centre is updated based on the 
mean value. This process is continued until the mean 
convergence takes place or specified number of iterations is 
over. 
 
 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 
 

E. Fuzzy C-Means Segmentation: 
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The fuzzy method considers that MRI images are 
essentially fuzzy, so this is the most frequently used tool for 
medical image processing. Furthermore, the fuzzy method can 
capture pixel closeness in the same region of purpose without 
a training step conditions. These are due to the fact that these 
fuzzy methods typically use intensity-based method, such as 
morphological operations and thresholding, as pre/post 
processing. Fuzzy logic represents the data by the means of a 
membership function. The membership function ranges from 0 
to 1. In this method the data does not fully belong to an 
Individual cluster. The degree of belongingness of a data point 
to a particular cluster is given by the degree of membership 
function ranging from 0 to 1. this method is also called as the 
soft clustering .This method represents the accurate clustering 
and this is most suitable for overlapping 
 

F. Radial basis function 
 

Radial Basis Function (RBF) is a feed forward neural network. 
This belongs to the class of supervised learning algorithm 
where the network is provided with the Inputs and outputs in 
prior and trained accordingly. This network has got three 
layers. Input layer, hidden layer and the output layer. The 
number of input layer neurons depends upon the number of 
Inputs. The Input layer presents the Input output pair to the 
hidden layer and the hidden layer trains the network and 
passes the output to the output layer. Hidden layer consists of 
nonlinear units that are connected to all the layers of Input 
layer. The interconnections between the layers are given in 
terms of weights. The outputs provided by the output layer are 
compared with the expected output. Weight updating is until 
the actual output becomes equal to the expected output. This 
network is more often used because it can train the network 
much faster compared to the other methods. This is also very 
useful technique when non-stationary Inputs are used. 
The hidden layer consists of basis function with two 
parameters centre and width. The basis function centre for the 
node iat the hidden layer is the vector 0.The size of Cj is same 
as the input vector. Each unit in the network has different 
cluster centre. Initially, the radial distance db between basis 
function centre 0 and the input vector is calculated 

 
 

Fig: Structure of RBF. 
 

 

G. Generalised Regression neural network(GRNN) 
 
GRNN is the supervised neural network, This consists of four 
layers, Input layer, pattern layer, summation layer, output 
layer. The input layer consists of the number of neurons equal 
to number of Images in the dataset used. This in turn is 
connected to the pattern layer and here each neuron  
characterises a training pattern. This is connected to 
summation layer. Each of the pattern layer neuron is 
connected to two summation layer neurons. One is S and 
another one is the D summation layer neurons represents the 
summation of the weighted response of the previous layer and 
D represents the un-weighted outputs of the pattern layer. 
Output layer presents the output of the Summation layer 
divided by the output presented by the D layer. Radial basis 
function and the linear activation function is used in the 
pattern and the output layer. The output layer yields the 
following value for the given vector x.  
 

H. 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 highs 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) 
 

Input Layer: 
Here, the input is given by characteristic vector of 

training data set and check information set. There are many 
nodes are connected to the pattern layer as input layer. 
Pattern Layer: 

Pattern layer node is connected to every training 
input layer node. It consists of dispensation component and it 
should be qualified once. For the better classification the 
number of dispensation component should be similar. Pattern 
node is linked to every category of weight vector which is 
multiplied with by input vector. Weight vector is also called as 
trained vector. This will find the difference linking the input 
vector and processing unit. Product output is closeness to the 
group. 
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Submission Layer: 
Output of the pattern layer is known to the 

submission layer and the output of this layer is activated class 
pattern. 
 
Output Layer: 

The output coating is different for PNN and GRNN 
networks. By using the maximum value which is collected is 
target value. And for this layer comparing the weighted 
principles for every aim value, grouped in the pattern layer. At 
last, to expect the target value output layer is divided the value 
composed in numerator summation by value collected in 
denominator summation unit. 

 

 
Fig: Structure of PNN 

 
I. Fuzzy probabilistic neural network classifier 

 
This method combines two techniques consisting of fuzzy 
Cluster Means and the probabilistic neural network 
algorithms. Initially the fuzzy cluster mean is used generate 
the clustered feature vector from the datasets given in the 
Input .This output is forwarded to the probabilistic neural 
network used above to classify the tumor as normal or 
abnormal. 
 

In order to estimate the whole area of a brain tumor, 
we should ensure the tumor areas detected in different images 
in an MRI sequence are projections of the same object or the 
same tumor instance. One technique we can use to ensure the 
identification of an object projected to some given sequential 
images is measuring positions of the projected images of the 
target object. Thus, other than measurement of area of a tumor 
detected in an image of the input sequence, we should estimate 
the centroid, where centroid is the center of mass of a region, 
of the tumor area appeared in each sequential image. 
 
 
 

 

 
  

Fig : Flow chart of Proposed System 
 

IV. RESULT 
The proposed system was fully developed and tested 

to demonstrate its feasibility and effectiveness. The 
screenshots and working of the proposed system was shown in 
below figure. 

 
The original Image is converted to gray scale Image. 

Then the pre-processing operation is done and followed by 
which the K Means segmentation is done and Fuzzy C Means 
segmented Image is shown. Next the classification of the 
Fuzzy segmented Image is shown. This shows that even 
though the computation time is high for fuzzy C Means, MSE 
is less for Fuzzy C Means than K Means Method. So, the 
accuracy of Fuzzy C Means is higher as compared to the K 
Means Algorithm. 

  
Fig : K-Means segmented Image 
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Fig : Fuzzy c-means segmented Image 

 

 
Fig : Maligent Tumor deteceion and Classification. 

 

 
Fig : Benign Tumor detected Image. 

 
V. CONCLUTION AND FUTURE 

ENHANCEMENT 
  

             The proposed method includes of mechanically 

recognizing semantically meaning full areas in an image. As 

result, by correlation of every pixel in the image along with 

the sticker denote a semantically meaning full part, the 

physician and radiologist can detect malignancy and 

diagnosis. The features of neighbouring double examples and 

gray level co-occurrences are removed from brain images with 

benign or malignant or normal images. In training mode the 

removed features along with semantic features are trained 

using PNN classifier. In classification mode the same features 

are extracted from test brain image and secret with trained 

examples using PNN classifier. When the test image is not 

similar to any training image then the image can be included 

in training set data. On comparison between PNN and CNN, 

PNN is considered to have major advantages. It is due to fact 

that PNN learns from training data instantaneously. As PNN 

has speed of learning capability, it can adapt its learning in 

real time. We thus compute centroid of the tumor’s area 

appearing in two contiguous images with consumption of the 

tumor’s area is an approximate circular shape in order to 

ensure the two projections are of the same brain tumor. 
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