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Abstract 

Brain tumor is a collection of abnormal cells that grows inside of the brain or around the brain. All healthy 

cells can be vanished by the tumor in the affected region of the brain. MRI (Magnetic Resonance Imaging) 

brain tumor images classification is a considerably difficult task due to the various parameters related to 

variance in tumors of patient and complexity of tumors. The neural network technique for the classification 

of the magnetic resonance human brain images. Curing cancer has been a major goal of medical researchers 

for decades. Manual subdivision of brain tumor is time inexpedient and disposes ambiguous results. 

Modified Probabilistic Neural Network (PNN) model that is based on learning vector quantization (LVQ) 

with image and data analysis and manipulation techniques is proposed to carry out an automated  brain 

tumor classification using MRI-scans. The imposition of the modified PNN classifier performance is 

measured in terms of the training performance, classification exactness and operational time. The 

simulation output displayed that the modified PNN gives rapid and accurate subdivision compared with the 

image processing and published conventional PNN techniques. 
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1. Introduction 

In today’s digital world, the things such as to capture, to store and to analyze the medical image have been 

digitized. Though with various state of the digital techniques, verbse interpretation of medical image is a 

really a challenge from the view of time and accuracy. The radiologists have been identified the abnormal 

color and shape of the tumor is the very challenging task. The crucial task in developing such image 

processing and computer based applications is the perfect segmentation of medical images. Image 

segmentation is the method of partitioning various regions of the image based on different parameters. 

Medical image segmentation is required by the surgical planning, post-surgical evaluation, abnormality 

detection and much other medical application. MRI and other medical images contain complicated 

dessectional structures that require precise and most accurate partition for clinical diagnosis purpose. Brain 

image segmentation from MRI which means the digital images is intricate and challenging but its pinpoint 

and exact segmentation is required   for tumors detection and their subdivision, edema, discharge of blood 

detection and necrotic tissues. For early detection of abnormalities and irregularities in brain parts, MRI 

imaging is the most efficient imaging technique. Unlike computerized Tomography (CT), MRI image 

accomplishment parameters can be adjusted for producing high contrast image with different gray level for 

various cases of neuropathology. Therefore, MRI image segmentation stands in the upcoming research 

spotlight in medical imaging amphitheater. 

Brain cancer is one of the dominant reasons of death because of cancer. Primary brain cancer is the 

phenomenal type of brain cancer. It can bedspread and vanquish healthy tissues on the brain and spinal 

cord but infrequently spreads to other parts of the body. Secondary brain cancer is more common and is 

caused by a cancer that has embarked in another part of the body. Secondary brain cancer is also called 

metastatic brain cancer. 

2. Existing System 

The segmentation of brain tumors in magnetic resonance images (MRI) is a challenging and difficult task 

because of the variety of their possible shapes, locations, image intensities. Existing methods are classically 

divided into region based and contour based methods. These are usually dedicated to full meliorate tumors or 

specific types of tumors. Edge detection refers to the process of idiosyncratic and locating sharp sundering in 

an image. The discontinuities are coarse changes in pixel intensity which particularize boundaries of objects 

in a scene.  

3. Proposed System 

This project aims in designing a system which helps in clinical applications. It will detect the tumor from the 

MRI scanned images and as an output it will show only the affected area of the boundary of tumor. It’s going 

to reduce the time of doctors which is used in the detection of tumor in manual approach is done by hands.  

In this We are using the Probabilistic Neural Network (PNN). PNN is a useful neural network architecture 

with slightly different in rudimental from backpropagation. This architecture is feedforward in nature 

which is similar to backpropagation, but differs in the way that learning occurs. PNN is captain learning 

algorithm but includes no weights in its hidden layer. Rather each hidden node depicts an example given 

vector, with the example acting as the weights to that hidden node. These are not conformation at all. Fig. 1 

illustrates a sample PNN. 
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                                                        Fig. 1 Probabilistic Neural Network 

Basically, PNN consists of an input layer, which is depicts the input patterns or features vector. The input 

layer is fully interlinked with the hidden layer, which comport of the example vectors (the training set for 

the PNN). The genuine example vector use as the weights as applied to the input layer. Finally, an output 

layer shows each of the possible classes for which the input data can be classified. However, the hidden 

layer is not fully intercombined to the output layer. The example nodes for a given class conjugate only to 

that class's output node and none other.  

One other important element of the PNN is the output layer and the determination of the class for which the 

input layer fits. 

In PNN algorithm, calculating the class-node activations is a simple process. For each class node, the 

sample vector activations are summed, which are the sum of the products of the example vector and the 

input vector. The hidden node actuation, demonstrated in the succeeding equation, is simply the product of 

the two vectors (E is the example vector, and F is the input feature vector). 

Hi=EiF                                          (1) 

The class output activations are then defined as 

                           Cj = (∑i=1
N
e

(hi-1)/ϒ2)
/N                             (2) 

Where N is the total number of example vectors for this class, h_i is the hidden-node activation, and γ is a 

smoothing factor. The smoothing factor is chosen through experimentation. If the smoothing factor is too 

large, details can be lost, but if the smoothing factor is too small, the classifier may not generalize well. 

What's interesting about the PNN is that there's no real training that occurs since the example vectors serve 

as the weights to the hidden layer of the network. Given an unknown input vector, the hidden node 

activations are computed and then summed at the output layer. The class node with the largest activation 

determines the class to which the output feature vector belongs.  

As no training required, classifying an input vector is fast, depending on the number of classes and example 

vectors that are present. It's also very easy to add new examples to the network by simply add the new 

hidden node, and its output is used by the particular class node. This can be done dynamically as new 

classified examples are found. The PNN also generalizes very well, even in the context of noisy data. 

 



                                        IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg. 73-78 

Sandeep Patil, IJRIT-76 

 

3.1 Results 

     

Fig. 2 GUI of our Proposed System 

 

Fig. 3 Input Loaded Image 

Following two images show the normal and abnormal brain. 
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Fig. 4 Image for Normal Brain 

 

Fig. 5 Image for Abnormal Brain 

3.2 Features 

Contrast: Measures the local translation in the gray-level co-occurrence matrix. 

Correlation: Measures the joint viability occurrence of the pixel pairs. 

Energy: Provides the sum of squared entities in the GLCM.  

Homogeneity: Measures the prudence of the distribution of elements in the GLCM to the GLCM diagonal. 

Entropy: Translates any class other than logical to uint8 for the histogram count calculation so that the pixel 

values are discrete and directly correspond to a bin value. 

Active shape models (ASMs): These are statistical ways of the shape of objects which iteratively deform. 
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Gray-Level Co-Occurrence Matrix: The GLCM functions characterize the texture of an image by 

calculating how many times the pairs of pixel with specific values and in a specified spatial relationship 

occur in an image, generating a GLCM, and then extracting statistical 

4. Conclusion 

This method helps doctors to detect the brain tumor based on the parameters we calculated, such as 

maximum probability, contrast, variance, correlation, entropy, homogeneity, GLCM(Gray level co-

occurrence matrix), ASM(active shape model). Doctor is able to give the correct judgment. As tumor may 

grow abnormally, variety of shape and size expansions many issues in the tumor that is called as the brain 

tumor causing cancer. The project poses a technique for subdivision of tumor in a brain image. The main 

goal of this step is to separate the different abnormal brain images based on the optimal feature set. The 

approach is based on a modified and improved probabilistic neural networks structure. The proposed 

combined image processing algorithm is based on a modified algorithm and implemented using MATLAB. 

However, simulation outcomes using this algorithm showed its ability to accurately detect and identify the 

contour of the tumor, its computational time and exactitude were much less than its corresponding 

algorithms that use the parallel distributed processing nature of neural networks to reduce computing time 

and enhance the classification accuracy. This leaded us to suggest a modified and improved probabilistic 

neural networks structure. 
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