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Abstract- In this paper, we present a comparative study of various techniques which have been proposed for feature 
extraction and selection of brain abnormalities in MRI data. The techniques include GLCM, PCA, and LDA which are 
reviewed in this paper.  In GLCM, it calculates the co-occurrence matrix of an image which are used to distinguish between 
normal and abnormal patient whereas PCA(principal component analysis) and LDA(linear discriminant analysis) are used to 
reduce the number of features  which are retrieved after applying GLCM  Simulation is done in MATLAB 2013a and results 
for the techniques are discussed.. 
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I. INTRODUCTION 
 
Research in Biomedical Imaging covers wide range 
of areas such as cancer research, heart diseases and 
brain diseases. Also, there are various medical 
imaging techniques in used such as MRI, MRS, CT, 
and PET scans etc. amongst which MRI and CT scans 
are commonly used for brain abnormalities. The 
diagnosis of brain abnormalities is complicating task 
for abnormalities categorization based on shape, size, 
location and intensities. Feature extraction and 
selection are the process used to select various 
features for abnormalities categorization. 
Feature extraction is special form of dimensionality 
reduction which results into relevant features 
extraction useful for proper medical diagnosis and 
analytics. There are following kind of features which 
can be extracted for research: 
 
Shape features- circularity, irregularity, area, 
perimeter, shape, andindex 
Intensity features-mean, variance, standard variance, 
median intensity, skewness and kurtosis. 
Texture features-contrast, correlation, entropy, 
energy, homogeneity, cluster shade, sum of square 
variance. 
There are above features which may be unused for 
some or other research criteria. Feature selection is a 
process commonly used for machine learning 
(classification and clustering). The optimum subset of 
above features extracted is selected as per the need of 
medical study. 
 
II. COMPARATIVE ELABORATIVE 
LITERATURE REVIEW OF FEATURE 
EXTRACTION AND SELECTION 
TECHNIQUES. 
 
Varada S.Kolge et al. [1] has revealed in their work 
feature extraction using PCA and classification using 
PNN.  The work has emphasized on PCA  

which reduce the dimensionality of the data and the 
use of PNN for tumor classification will improve the 
speed and accuracy of the result. V.P.Gladis Pushpa 
rathi et al.[2] has present  a novel method of feature 
selection and extraction. This approach combines the 
intensity, texture, shape based features, classifies the 
tumor as white matter, gray matter,CSF abnormal and 
normal area. The number of features selected or 
features extracted by PCA and classification accuracy 
by SVM is 98.87%.Also, fMRI and image moments 
when added to scheme will give more accurate results 
Rajesh Patil et al.[3]  has introduced the methodology 
which includes preprocessing , segmentation, 
morphological operations to differentiate types of 
tumour and growth with its plotting graph.Daljit 
Singh et al.[4] emphasized their work presents a 
hybrid technique for automatic detection and 
classification using PCA, GLCM for feature 
extraction and SVM-Radial basis function for 
classification on total 59 T2-weighted MRI and 
natural images.Various methods were applied for 
feature extraction on MRI/natural images. The result 
highlights more accuracy of GLCM used with SVM-
RBF about 100% accuracy along with low execution 
time as compared to PCA. Priyanka Katti et al.[5] has 
focused on classification of tumors into three 
categories such as normal, benign, malignant. The 
work was implemented using PNN classification on 
textural data of 90 MRI images which resulted into 
99.99% accuracy for early diagnosis. Magdi et 
al.[6]have proposed and intelligent model for brain 
tumor abnormalities analytics which consists of 
various stages such as  preprocessing, feature 
extraction and selection and classification. Textures 
features have been extracted using PCA with back 
propagation neural network based Person correlation 
coefficient for classification of brain images. Mehdi 
Jafri et al.[7]proposed a hybrid approach for detection 
of brain abnormalities on MRI images following 
different stages like preprocessing for noise removal 
and contrast enhancement, features extraction by 
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differenct ways such as FFT, GLCM and DWT. Also, 
for feature selection GA is used with PCA for 
reducing calculation complexity. Sivaramkrishnan 
etal.[8]haveproposed a novel based approach using 
Fuzzy C-mean(FCM) clustering algorithm to find 
brain tumor patterns where PCA was used to reduce 
dimensionality. Wang et al.[9]proposed the research 
for classification of brain tumors on MRI/MRS 
images. The stages were segmentation, feature 
selection, feature extraction and classification model.  
The feature were extracted using Region of 
Interest(ROI) and Concentric circle(CC) method was 
used for selecting peculiar features.Li et al.[10] 
proposed the method for classification of MRI images 
using both textures and shape features. They applied 
statistical AR miner algorithm to evaluate weight co-
efficient of various characteristics extraction. 
 
III. EXPERIMENTAL WORK 
 
The proposed work is targeted on extraction of 
features and its selection for brain abnormalities 
detection from brain MRI images. The experimental 
work was carried out in the MATLAB 2013a that 
enables quantitative analysis and visualization of 
medical images of numerous modalities such as PET, 
MRI, CT, or microscopy. The proposed work can be 
carried out on following algorithm. 
Step 1: browse/load to given the Brain mri/ct images 
Step 2:  Abnormalities MR slices extraction if any. 
Step 3: pre-processing(noise removal, skull removal 
and image enhancement) 
Step 4: Feature extraction and Feature selection 

 
Figure1 :Browsing MRI Slices 

 

 

Figure2 :Preprocessing of MRI images 
There are various features which can be extracted 
from Brain MR images based on location, intensity 
and size are: 
 

 
Figure3 :Feature extraction of MRI images 

 

 

g = graycomatrix(G); 
stats = graycoprops(g,'Contrast Correlation Energy Homogeneity'); 
Contrast = stats.Contrast; 
Correlation = stats.Correlation; 
Energy = stats.Energy; 
Homogeneity = stats.Homogeneity; 
Mean = mean2(G); 
Standard_Deviation = std2(G); 
Entropy = entropy(G); 
RMS = mean2(rms(G)); 
%Skewness = skewness(img) 
Variance = mean2(var(double(G))); 
a = sum(double(G(:))); 
Smoothness = 1-(1/(1+a)); 
Kurtosis = kurtosis(double(G(:))); 
Skewness = skewness(double(G(:))); 
% Inverse Difference Movement 
m = size(G,1); 
n = size(G,2); 
in_diff = 0; 
for i = 1:m 
    for j = 1:n 
        temp = G(i,j)./(1+(i-j).^2); 
        in_diff = in_diff+temp; 
    end 
end 
IDM = double(in_diff); 
     
feat = [Contrast,Correlation,Energy,Homogeneity, Mean, Standard_Deviation, Entropy, RMS, 
Variance, Smoothness, Kurtosis, Skewness, IDM]; 
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Figure3 :Various features that can be extracted 
CONCLUSION 
 
The predominant intention of our work is to extract 
features from brain MRI images for abnormalities 
detection and analytics. We accomplished the work 
by following various stages such as MRI images 
slices extraction followed by pre-processing and 
feature extraction.  
In future work, we would like to work on 3D MRI 
images for better detection and diagnosis. 
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