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Abstract: Brain tumor is the growth of large mass of abnormal 

cells in human brain. Brain tumors are of different types benign 
and malignant. Benign tumor is noncancerous and malignant 
tumor is cancerous. This research paper classifies benign and 
malignant using SVM classifier. The image processing techniques 
are used for image enhancement and restoration. Total 60 images 
are taken out of which 30 images are benign i.e., noncancerous 
images and 30 images are malignant i.e., tumor images. Image 
Filtration is performed on the input MRI image by using median 
filter. Segmentation is done using thresholding technique and 
Gray Level Concurrence matrix is used for the feature extraction. 
Features such as entropy, energy, homogeneity, correlation, 
contrast, IDM, RMS, standard deviation and mean are extracted 
for tumor region. After feature extraction all these features are 
given to SVM classifier to classify benign and malignant tumors. 
The SVM classifier has given 97.7% accuracy. 

 
Keywords: Brain Tumor, Benign Tumor, Malignant Tumor, 

Feature Extraction, Classification, SVM classifier.  

I. INTRODUCTION 

Tumor refers to an unwanted growth of disease cells 

inside the human body. Brain tumor is an uncontrollable and 
abnormal growth of disease cells inside the fibrous region of 
the brain. A brain tumor is of two types Benign or Malignant. 
Benign tumor has uniformity structure and less active cells 
whereas malignant tumor has non uniformity structure and 
more active cells[1]. It is the most dangerous disease and 
improper detection leads to death of the person.  

 Generally MRI (Magnetic Resonance Imaging) is used 
for tumor detection because of its high resolution images. But 
due to noise and disturbances in the image it is difficult to 
detect and classify at the early stage accurately [2]. In turn it 
leads to the death of the people creating serve loss to the lives 
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of the people. 
 By using effective digital image processing techniques 

like image acquisition, gray scale conversion, preprocessing, 
features extraction and classification on the MRI image of the 
patient tumor can be detected at the early stage itself and can 
be classified using a SVM classifier[3]. 

 Digital Image Processing has great scope in the field of 
Medicine. It uses several computer algorithms to perform 
many digital image operations on the input image to 
overcome from distortions, noise and many more which 
creates degradation in the input image signal [4]. In the field 
of medicine Digital Image Processing has many applications. 
Digital image processing plays an important role in detection 
of Brain Tumor from input MRI image. Generally Brain 
Tumor refers to abnormal growth of disease cells in the 
fibrous region of the brain and there are several medical 
diagnosis techniques for the detection of tumor, but MRI is 
considered as one of the most accurate and reliable methods 
of detection as it provides high resolution images of internal 
organs of the human body [5]. Though the images obtained 
from MRI has good resolution due to external disturbances 
the images suffer from distortions and sometimes leads to 
improper detection and misclassification of Tumor. By using 
reliable and accurate Digital Image Processing techniques on 
the input MRI image misclassification of tumor and 
inappropriate detection of tumor can be prevented[6],[7]. 

These images contain only intensity information and no 
colour information and each pixel is a shade of gray. Each 
pixel can be represented using 8bits or simply one byte. 
Intensity levels of each pixel ranges from (0-255). MRI 
images are magnetic resonance images, MRI images of a 
patient are obtained when patient’s body is scanned through 
MRI machine [8],[9].  

Pre-processing is one of the image filtration technique for 
noise removal.  Noise creates degradation in the image signal 
due to external disturbances, while transferring the image 
electronically. Salt and pepper noise is the most common type 
of noise in the images and also found in MRI images. 
Removing the noise in the image by preprocessing plays an 
important role in tumor detection and classification [10],[11].  

Segmentation is a process of dividing an object into certain 
partitions. In Digital Image Processing Image segmentation 
refers to method of dividing an image into certain partitions 
based on some properties. Segmentation is done based on 
assumption that images in one particular region possess 
similar properties and exhibits 
similar characteristics [12].   
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Feature Extraction plays a prominent role in the field of 
digital image processing and one of the most important 
techniques for classification of different kinds of statistics. 

The core objective of feature extraction is to obtain the  
 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

Figure1: Proposed Methodology for Benign and Malignant Tumor Classification 
 

significant information from the original data and to represent 
in a lower dimensional space. The method of transforming the 
input data in to a set of features is called feature extraction. 
The features such as Contrast, Correlation, Energy, 
Homogeneity, Inverse Different Movement (IDM), Mean, 
Standard Deviation, RMSE (Root Mean Square Error) and 
Entropy are extracted. Contrast is used to measure the 
intensity of the pixels of the digital image. Correlation 
describes the spatial relationship among the pixels of the 
image. Homogeneity calculates the proximity of allocation of 
elements in the glcm to glcm diagonal.  Energy measures the 
uniformity and similarity of the image and output is the sum of 
the square elements of GLCM. Mean is deliberated as the 
ratio of sum of all the pixels of an image to total number of 
pixels of an image. Standard Deviation determines the in 
homogeneity of the image and higher value indicates 
enhanced intensity levels and high contrast of edges of an 
image. Entropy feature is deliberated to exemplify the 
randomness of the textural image. Inverse Difference Moment 
(IDM) feature determines the textural property of the image 
by taking into consideration of the alignment of the image in 
terms of angles. Root Mean Square Error (RMSE) is the 
difference between the predicated value and actual value of a 
system. It is simply a measure of accuracy of a system. 

Classification is a supervised learning approach in machine 
learning. The core objective of a classifier is to categorize to 
which of category the new observation belongs to based on 
the training set containing the observations whose category 
membership is known. Initially a classifier is trained using a 
train data and after training we load the classifier with test 
data on which computations should be performed. 

II.  METHODOLOGY 

A. Image Acquisitions 

It involves acquiring the digital image in JPEG format. 
Here a MRI (Magnetic Resonance Imaging) of a patient is 
acquired from an appropriate database and further operations 

are performed for tumor detection. After gray scale 
conversion entire RGB is eliminated and pixels contain only 
gray level information. This makes further operations easy. 
The function rgb2gray converts the RGB image to gray-scale 
image. 

B. Preprocessing 

Pre-processing is one of the image filtration techniques for 
noise removal, sharpening the contrast, highlighting the 
contours and detecting the edges.  Noise creates degradation 
in the image signal. Median Filer is used for removal of noise 
from the MRI image of the patient. Median filter is a 
non-linear filer and replaces the intensity value of each pixel 
with median values of its surrounding pixels. It is an effective 
method for noise reduction.  Medfilt is a function used for 
performing the preprocessing of input image using median 
filter. 

C. Segmentation 

In this research image segmentation is done using 
Thresholding technique. In thresholding method the image 
will be converted into binary image (black and white) with 
vales 0 and 1. Binary image contains one bit per pixel. In this 
method pixels with value greater than threshold will be 
converted in to white and pixels with values less than 
threshold will be converted into black. Finally the entire 
image will be converted in to black and white. In the proposed 
system the tumor region is separated from all other regions of 
digital image, white region represents the tumor affected area 
of the brain. 

D. Feature Extraction and Selection 

For feature extraction GLCM (Gray level co-occurrence 
matrix) is used. The function graycomatrix () creates a GLCM 
and the function graycoprops () calculates four important 
features they include Contrast, Correlation, Energy and 
Homogeneity [25].  
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 GLCM is method of calculating the texture of an image 
by considering the spatial relationships among the pixels of an 
image. Every element (i,j) in the resultant glcm represents 
sum of number of times the pixel with value i occurred in the 
spatial relationship to a pixel with value j in the input image. 
In the proposed system total nine features are deliberated for 
extracted tumor region they include Contrast, Correlation, 
Energy, Homogeneity, Inverse Different Movement (IDM), 
Mean, Standard Deviation, RMSE (Root Mean Square Error) 
and Entropy. 
of the brain. 

E. Classification using a SVM (Support Vector 
Machine) Classifier 

In machine learning SVM is a supervised learning model 
which uses supervised algorithms for performing 
classification and regression on the specified input model. 
The core objective of a SVM is to find a hyper plane 
separating different kinds of data and the hyper plane with 
high marginal distance is selected to minimize the error rate of 
the system. Hyper planes are the conclusion limitations for 
classifying the dissimilar kinds of data. The points near to the 
hyper plane are called support vectors which controls the 
location and direction of the hyper plane. The process of 

transforming non separable data to separable data is called 
kernel trick. 

 In the proposed system the SVM classifier is used to 
classify whether the tumor is malignant or benign, initially the 
classifier is trained using train data taken from reliable and 
appropriate database and after training the classifier is loaded 
with new data and classification is performed on 46 images 
taken from reliable and appropriate data base. 

III. RESULTS AND DISCUSSIONS 

Benign tumor image processing is shown in Fig: 2. Initially 
tumor image in JPEG format is converted into gray scale by 
eliminating RGB shown in Fig2.a. The noise from gray image 
is removed using median filter shown in Fig2.b. The 
segmentation is done using thresholding technique shown in 
Fig2.c. Fig:3 shows Malignant Tumor image processing. 
Fig3.a is gray scale conversion, Fig:3.b is noise removal from 
gray image and Fig:3.c is segmented output.  

The extracted features for Benign and Malignant tumor 
image are Contrast, Correlation, Homogeneity, Energy, 
Mean, Standard deviation, Entropy, RMS and IDM shown in 
Table:1 

Figure2 Benign Tumor: a) Gray Image b) Filtered Output c)Segmented Output 

  
Figure3 Malignant Tumor: a) Gray Image b) Filtered Output c) Segmented Output 

 
 
 
 

 
 
 

 



 
Benign and Malignant Tumor Classification using Machine Learning Technique 

7734 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: C6297098319/2019©BEIESP 
DOI:10.35940/ijrte.C6297.098319 

 

 

Table I: Extracted Features for Benign and Malignant 
Tumor 

S.No Extracted 
Feature 

Benign 
Tumor 

Malignant 
Tumor 

1 Contrast 0.422692 0.25667 

2 Correlation 0.166904 0.13248 

3 Homogeneity 0.961941 0.93272 

4 Energy 0.873108 0.75872 

5 Mean 0.005251 0.00329 

6 Standard 0.089661 0.089775 

7 Entropy 1.87991 3.38585 

8 RMS 0.089802 0.089802 

9 IDM 3.30767 1.40956 

 
 

 
Figure 4: Confusion matrix for Benign Tumor  and 

Malignant Tumor Classification 
 

In this research total 46 images are used for classification 
of Benign and Malignant tumors, 22 are Benign images and 
24 are Malignant images. SVM classifier got 97.8% accuracy 
with three misclassification in Benign images as shown in 
confusion matrix plot Fig: 4. False negative rate is zero for 
Malignant images, as all malignant images have been 
correctly classified. 

IV. CONCLUSION 

This research article presents the methodology of detecting 
and classifying the Brain Tumor at the very preliminary phase 
itself from MRI Image of the Brain. Digital Image Processing 
Techniques are used for detection of tumor. The detection and 
classification of brain tumor is done in five phases. In phase 
one the RBG image is converted into gray-scale image. In 
second phase image filtration techniques are applied for noise 
removal, sharpening the contrast, highlighting the contours 

and detecting the edges. In the third phase segmentation is 
done using thresholding technique. In fourth phase features 
are extracted using Gray level co-occurrence matrix (GLCM). 
Contrast, Correlation, Homogeneity, Energy, Mean, Standard 
deviation, Entropy, RMS and IDM are extracted for Benign 
and Malignant tumor images. SVM classifier achieved 97.8% 
accuracy with three misclassification in Benign images. 
Malignant images are correctly classified with zero false 
negative rate. 
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