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ABSTRACT

Brain tumor is a one of the leading health threat in many regions of the world. On comparing with other 

diseases the dead rate due to brain tumor is high because of undiagnosed and untreated. The noise in the image is 

removed at first. For filtering the images the median filter is used. And next “Histogram Based Image Segmentation 

technique is used to segment the particular tumor area. It is mainly used to locate objects and boundaries in images. 

Based on Histogram representation, histogram is constructed by splitting the edges of sub images into equal-sized 

bins. After the segmentation texture features are extracted. The features which are extracted are given to the RVM 

classifier. RVM is based on the Bayesian formulation of a linear model with prior that result in a sparse 

representation. By comparing the train and test image of the tumor will be predicted. And finally the classifier 

performance is analyzed with the existing system. The proposed system improves accuracy rate and reduces error 

rate of MRI brain tumor classification using RVM. 
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1. INTRODUCTION 

Brain tumor is a disease caused by uncontrollable and abnormal growth of cells in the brain. It can be 

cancerous or non- cancerous cell. Cancerous cells are called as malignant and non-cancerous cell are called as benign. 

Generally brain tumor can be classified as high-grade and low- grade tumors and also categories as primary and 

secondary tumors. 

 A malignant brain tumor is a fast-growing cancer that spreads to other areas of the brain and spine. 

Malignant tumors may start in the brain or spread into the brain from other parts. They may grow back after treatment. 

Most malignant tumors are secondary cancers i.e. they spread from the other parts of the body and are of high grade.  

Magnetic Resonance Images are examined by radiologists based on visual interpretation of the films to identify the 

presence of anomalies. 

 
Figure.1. Affected and Unaffected MRI Brain Image 

The MRI (figure.1), is the most commonly used modality for brain tumor growth imaging and location 

detection a benign brain tumor is a mass of cells that grows slowly in the brain. It usually stays in one place and does 

not spread and less likely to return after treatment. It is generally a low grade, primary tumors. Malignant tumor is 

also called as cancer cells.  

Image processing plays a vital role in various fields. It is mainly used in medical field for diagnosing various 

diseases especially in the brain. They are invasive and are of high resolution. Most of the imaging tests are used to 

diagnosis the brain tumor. The different modalities used for diagnosing a brain tumor are magnetic resonance 

imaging (MRI) scan, computed tomography (CT or CAT) scans, Positron Emission tomography and X-rays. Each 

of these modalities provides different information of the brain. A positron emission tomography (PET) scan is used 

to find more about a tumor while a patient is receiving treatment or if the tumor comes back after treatment.  

The most effective and commonly used tool is MRI scan. It produces the detailed image of the body and also 

it is used to measure the size of the tumor. Since, the tumors may vary in their size, shape and location day by day. 

It has high spatial resolution and high soft tissue contrast. It does not use any harmful ionizing radiation as like CT 

scan. The visual evaluation and examination of MRI images by the radiologists leads to some difficulties and also 

may cause errors. Because of its high clinical relevance and its challenging nature, the problem of computational 

brain tumor segmentation has pave the way for many algorithmic approaches for automated, semi-automated, and 

interactive segmentation of tumor structures 

  In this paper, we have proposed an algorithmic image processing technique that can help the radiologists to 

diagnosis the tumor automatically in multi-parametric MR images, since brain tumor detection and segmentation 
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needs to take into account large variations in appearance and shape of structures. So we need to automated systems 

for analysis and classification the images. 

In this paper we have mainly concentrate on image classification and segmentation. A most efficient 

classification technique is proposed to diagnose normal and abnormal MRI brain image. Here the classification 

technique proposed is Relevance Vector Machine (RVM). The segmentation is based on histogram based 

segmentation.  

Related Works: Ramteke and Khachane Monali (2012), proposed a method for automatic classification of medical 

images in two classes Normal and Abnormal based on image features and automatic abnormality detection. KNN 

classifier is used for classifying image. K-Nearest Neighbour (K-NN) classification technique is the simplest 

technique conceptually and computationally that provides good classification accuracy. The K-NN algorithm is 

based on a distance function and a voting function in k-Nearest Neighbours, the metric employed is the Euclidean 

distance. SVM have high approximation capability and much faster convergence. KNN was chosen for classification 

purpose after verifying its classification accuracy with SVM. Normal Classified image displayed as resultant normal 

image. Abnormal classified image is passed to the next phase for further processing. Neural Network classifier 

provide the increased performance when compared to other algorithms. This classifier is mainly used to increase the 

performance of hidden layer (Venkatesh, 2011). Thilagamani and Shanthi (2014), proposed the Gaussian and Gabor 

filter approach to detect the object from its background. It performs the filtering and smoothing for segmentation. 

Khushboo Singh, SatyaVerma (2012), proposed advanced classification techniques based on Support Vector 

Machines (SVM) are proposed and applied to brain image classification using features derived. SVM is an artificial 

neural network technique used for supervised learning of classification. Important characteristics of SVM are its 

ability to solve classification problems by means of convex quadratic programming (QP) and also the sparseness 

resulting from this QP problem. The learning is based on the principle of structural risk maximization. Instead of 

minimizing an objective function based on the training samples (such as mean square error), the SVM attempts to 

minimize the bound on the generalization error (i.e., the error made by the learning machine on the test data not used 

during training).  

Shweta Jain (2013), classifies the type of tumor using Artificial Neural Network (ANN) in MRI images of 

different patients with Astrocytoma type of brain tumor. The extraction of texture features in the detected tumor has 

been achieved by using Gray Level Co-occurrence Matrix (GLCM). An artificial neural network (ANN), generally 

called neural network (NN), is a mathematical model or computational model that is inspired by the structure and/or 

functional aspects of biological neural networks. A neural network contains of an interconnected group of artificial 

neurons (processing element), working in unison to solve specific problems. Back Propagation learning algorithm is 

a supervised learning algorithm. This learning algorithm is applied to multilayer feed-forward networks consisting 

of processing elements (neurons) with continuous differentiable activation functions (Tan- sigmoid and log sigmoid). 

The networks associated with back-propagation learning algorithm are also called back-propagation learning 

networks (BPNs). For a given set of training input/output pair, this algorithm provides a procedure for changing the 

weights in a BPN to classify an input correctly. The concept for this weight update algorithm is basically the gradient-

descent method as used in case of simple preceptor networks with differentiable units. This is a way where the error 

is propagated back to hidden unit. 

Priyanka and Balwinder Singh (2013), focused on survey of well-known brain tumor detection algorithms 

that have been proposed so far to detect the location of the tumor. The main concentration is on those techniques 

which use image segmentation to detect brain tumor. Image segmentation is the process of partitioning a digital 

image into multiple segments. The goal of segmentation is to simplify and/or change the representation of an image 

into something that is more meaningful and easier to analyze. More precisely, image segmentation is the process of 

assigning a label to every pixel in an image such that pixels with the same label share certain visual characteristics. 

Using segmentation in medical images is a very important task for detecting the abnormalities, study and tracking 

progress of diseases and surgery planning. The segmentation of brain tumor can be done using various edge detection. 

Edge based segmentation is the most common method based on detection of edges i.e. boundaries which separate 

distinct regions. Edge detection method is based on marking of discontinuities in gray level, color etc., and often 

these edges represent boundaries between objects. This method divides an image on the basis of boundaries. Numbers 

of edge detecting operators based on gradient (derivative) function are available. For brain tumor detection various 

edge detection operators are used which are sobel edge detection, pewit edge detection operator and canny edge 

detection operator. From the three methods of edge detection, they found that Sobel method is more suitable for edge 

detection of brain tumor. This method has a little mean and standard deviation value. 

Classifiers such as K-Nearest Neighbor (KNN), Artificial Neural Network (ANN) etc. are used for various 

applications such as hand written digit identification, object identification, speaker identification, face identification, 

text classification and for medical applications. Each of the classification schemes previously mentioned has its own 

unique properties and associated strengths and problems. In KNN, the major limitation is that it uses all features in 

distance computation ally intensive, mainly when the size of training set increases. Beside this, the accuracy of k-
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nearest neighbor classification is severely degraded by the presence of noisy or not related features, mainly when the 

number of Attributes grows. Thilagamani and Shanthi (2011), focus on object segmentation method for static image.  

Data Set: Two different dataset are used for our experiments they are BW and BRATS, in the first set we train and 

test our classifiers, and in the next set we train our brain models. BW data set. The files extension of this dataset has 

“.MNC”. BW data set is the phony data base. It contains three sequences of images T1, T2 and proton density images. 

This data set consist 152 brain MRI images. The last data set used BRATS data set. The BRATS data set consists of 

30 glioma patient’s image along with “edama” and “active tumor”. BRATS data set has the ground truth picture for 

evaluate the result of the introduced method. BRATS’ data set consist the 81 brain MRI images. 

2. PROPOSED SYSTEM  

The data are collected from BW and BRATS dataset. The collected data is trained first and then the noise 

gets removed by using the median filter. After removing the noise Histogram Based Image Segmentation technique 

is used to segment the particular tumor area. After the segmentation texture features are extracted. The extracted 

features are given to the RVM classifier. The classification techniques based on Relevance Vector Machines (RVM) 

are proposed and applied to brain image the main objective of this system is to give an excellent outcome (i.e. higher 

accuracy rate and lower error rate) of MRI brain cancer classification using RVM. 

System Overview: At first, the noise is removed from the images. The median filter is used to remove noise from 

the image. And next “Histogram Based Image Segmentation technique is used to segment the particular tumor area. 

After the segmentation process the texture features are extracted from the segmented image. The extracted features 

are given to the RVM classifier.  

 
Figure.2. Steps involved in Histogram Based Image Segmentation technique  

Method: This section includes our proposed methods for brain segmentation, feature computation, and classification. 

Image Preprocessing: The median filter is a nonlinear filter it replace each pixel in the input image by the median 

grey level in the neighbor. It is mainly used for removing isolated pixel and provides less blurring than linear filters. 

It is very effective in reducing impulse noise which is also known as salt and pepper noise. The pixel values in the 

window are arranged in increasing or decreasing order. If window size is odd, the mid value is median. If window 

size is even, the average of two pixel is taken as median.  

Image Segmentation: Segmentation is the process of segregation an image into multiple segments. The histogram 

of an image is a fix or a graph drawn between grey level values in X-axis and number of pixels having interrelated 

grey level in Y axis histogram classified according to the grey scale value of the image. For dark image the histogram 

will be concentrated on low side, for a bright image histogram will be towards the higher side for the low contrast 

image the histogram will be narrow and at the center.  

The results from this technique are easily predictable and easy to implement. Histogram-based methods are 

very efficient compared to other image segmentation methods because they typically require only one pass through 

the pixels. The histogram is calculated from each and every of the pixels in the image, and the peaks and valleys in 

the histogram are used to locate the clusters in the image. The histogram can also be applied on a per-pixel basis 

where the resulting information is used to determine the most frequent color for the pixel location. 

Image classification: Relevance vector machine is a machine learning technique which use Bayesian inference to 

obtain parsimonious solutions for regression and probabilistic classification. The RVM has a special functional to 

form support vector machine, but provides probabilistic classification. 

 
In comparison to that of support vector machines (SVM), the Bayesian formulation of the RVM and SVM 

has some same parameters. But RVM avoids free parameters of the SVM like cross-validation-based post-

optimizations. However RVMs use an expectation maximization (EM)-like learning method and are therefore at risk 
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of local minima. And not like the standard sequential minimal optimization (SMO)-based algorithms employed 

by SVMs, which are guaranteed to find a global optimum. 

3. EXPERIMENTAL RESULTS AND ANALYSIS 
Experimental Results: The fig.3, shows a set of brain images in JPEG format of size 512 x 512 is considered for 

study of the system. 

 
Figure.3. brain image 

There is a presence Gaussian noise in the brain image. The SNR (Signal to Noise Ratio) is gets measured. 

The better filter chooses by SNR value. 

Table.1. Noise Comparison Table 

Image Gaussian Median filter Wiener 

 filter  Filter 

Image A 69.89DB 74.09DB 69.89DB 

Image B 72.05DB 73.85DB 72.09DB 

Image C 70.45DB 75.46DB 72.09DB 

Image D 69.89DB 75.09DB 69.87DB 

Image E 72.05DB 75.45DB 69.89DB 

Experimental Analysis: The output of image processing is to find the Brain Tumor was shown to an experienced 

radiologist and based on his feedback, the number of true positives (TP), true negatives (TN), false positives (FP), 

and false negatives (FN) were counted. Lung classified by the system as normal/abnormal classified as positive by 

the expert are true positives. Nodules classified by the system as normal/abnormal and classified as negative byte 

expert are false positives. 

The system Performance can be measured by different parameters specificity, recall, accuracy, sensitivity 

and precision calculated using equations 3 To 4. The performance measures of the proposed system are presented in 

table.2, 

Sensitivity=[TP/(TP+FN)]*100   (2) 

Specificity=[TN/(FP+TN)]*10   (3) 

Accuracy= [TP+TN]/TP+TN+FP+FN)*100  (4) 

Table.2. Performance Measures 

Parameters Outcome 

Accuracy 83.5% 

Specificity 85.47% 

Specificity 85.83% 

4. CONCLUSION 

 By comparing the train and test image, brain tumor has been predicted and finally the classifier performance 

was analyzed with the existing system. This proposed system improves accuracy rate as 83.5% and reduces error 

rate of MRI brain tumor classification using RVM. 
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