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Abstract— Brain tumor named Gliomas are mainly of two grades Low Grade Gliomas (LGG) and High Grade Gliomas (HGG). HGG are 

more harmful and destructive then LGG. Gliomas are also classified as Malignant and Benign. According to recent surveys, it has been proved 

that approximately 70 percent of the Brain Tumors are of malignant Gliomas that are diagnosed in adults. For correct detection of tumors, 

efficient segmentation of the Gliomas and followed by proper classification is required. Most of the time rough measures are used for the 

evaluation. Lot of work has been done for the automation of segmentation process so that time consumed for the same can be reduced. Four 

stages are there to detect the tumor namely pre-processing, feature extraction, segmentation and classification. In this review paper our aim is 

present few techniques for segmentation and classification of MRI Images. 
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I.  INTRODUCTION 

Revolutionized radiological imaging of the internal structures of the human body is Magnetic resonance imaging (MRI). In 
medical research and clinical practice Automated tumor segmentation from brain MR (magnetic resonance) images can play a 
significant role. Manual segmentation process is laborious and expensive. Unless these images are segmented, however, it is 
difficult to retrieve the relevant images, for analysis – e.g., allowing a clinician to use tumor location to retrieve historical cases 
relevant to the diagnosis and treatment of cancers in new patients. The accurate segmentation of gliomas and its intra-tumoral 
structures is important not only for treatment planning, but also for follow-up evaluations. However, manual segmentation is 
time-consuming and subjected to inter- and intra-rater errors difficult to characterize.  

Automatically segmenting tumors in brain MRI is an extremely challenging task. For detecting the tumor, first we have to 
enhance the MRI Image, and then segmentation needs to be performed. After segmentation, classification is done to classify the 
images. The Multimodal Brain Tumor Image Segmentation Benchmark (BRATS) In Medical diagnosis, through Magnetic 
Resonance Images, Robustness and accuracy of the Prediction algorithms are very important, because the result is crucial for 
treatment of Patients. There are many popular classification and clustering algorithms used for predicting the diseases from Images. 
The goal of clustering a medical image is to simplify the representation of an image into a meaningful image and make it easier to 
analyze. Several Clustering and Classification algorithms are aimed at enhancing the Prediction accuracy of diagnosis Process in 
detecting abnormalities such as Cancer and white matter lesions from MR Images. Since Wrong identification leads to Dreadful 
and Fatal results, the classification and segmentation techniques should provide High Level Accuracy while performing Tumor 
classification. 

A. Tumor and Its Types 

Tumor is the abnormal development of the tissues which may me solid or fluid-filled. A mass usually refers to a lump which 
is at least 20 mm (0.787 inches) in diameter at its widest point, while a nodule is less than 20 mm at its widest point. 
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We can divide the tumor in basically two categories: 

1) Benign Tumor 

 Benign tumor is not cancerous and it cannot spread by its own to other parts of the body. The probability of coming back 
of Benign tumor is very less once it is removed from the body part. It is not dangerous. 

2) Malignant Tumor 

 Malignant is Latin for „Badly Born‟. Malignant tumor has the ability to grow unconditionally. It can spread to various 
parts of the body and also has the capability of affecting the surrounding tissue. Malignant tumor is dangerous and cause death 
of the patient. 

B. MRI(Magnetic Resonance Imaging) 

In medical imaging, MRI plays a important role in providing information regarding the soft tissues of the body. MRI uses a 

magnetic field and radio waves for taking pictures inside the body. MRI collects pictures of soft tissue such as organs and muscles 

that don‟t show up on x-ray examinations. MRI scan is very helpful providing accurate information for the treatment of the 

patient.  

  

Superior soft tissue differentiation, high spatial resolution and contrast are some of the characteristics of MRI. For 

classification of the brain tumor, MRI images are used after proper feature extraction and segmentation. 

 

             
        (a)                                           (b)   

  
Fig. 1: (a) Normal MRI Image and (b) Abnormal MRI Image 

Figure 1 (a) Represent the MRI image with no tumor and (b) is the MRI image with brain tumor. The white round part in the 
second image is confirming the presence of the abnormal soft tissue. 

 

II.    SYSTEM ARCHITECTURE 

For detecting a tumor, we have to go step by step. There are several stages for detecting the tumor stating from the pre-
processing stage. Common block diagram for this is shown in figure 2.  
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A) Pre-Processing 

Input for the system is the MRI image. Quality of the image is improved by Image pre-processing. For accurate observations, 
we should have good quality of image. Pre-processing of images includes two major steps a) Noise Removal and b) Image 
Enhancement. Noise Removal can be done by using filters like Median filters, Sobel filters, Robert and Prewitt filters, Laplacian 
filters etc. 

B) SEGMENTATION 

 Segmentation simply means dividing the image into sub regions. Discovering distribution of pattern is done by identifying 
groups of similar objects by cluster analysis. Clustering is the process of classifying objects or patterns in such a way that samples 
belonging to same group are more similar than that of belonging to different group. One of the two basic properties of intensity 
values discontinuity and similarity makes the base for Segmentation process. Some of the techniques used for segmentation are 
CNN, Fuzzy C-Means, K-means clustering with Morphological Filtering etc. 

C) FEATURE EXTRAXTION 

 Feature extraction is the process of calculating features on the basis of which the image is classified as normal or abnormal 
easily. We can extract the features from the tumor regions of the MRI image and these features are used by the classifier to 
classify the tumor. Also, feature extraction can be defined as reducing the amount of data required to describe the large set of data 
accurately. Grey Level Co-occurrence Matrix (GLCM) and Discrete Wavelet Transform (DWT) are techniques used for feature 
extraction. There are several other techniques also for extracting features. 

D) CLASSIFICATION 

 Classifiers are used to classify a MRI Image into a normal image or abnormal image. Classification is the final stage of the 
process therefore a efficient and accurate classifier is required. Input for the classifier the feature extracted image. Various 
schemes for classifier are available. Some of the classifiers are SVM, PCA segmentation, LAB color space segmentation.    

III.    SEGMENTATION AND CLASSIFICATION TECHNIQUES FOR BRAIN TUMOR MRI IMAGES 

 
A) Convolutional Neural Network(CNN) 

 CNN is a technique for segmenting the MRI image. The segmentation is done in three steps; first the full tumor region is 
segmented from the background by a voxel-wise merging of the decisions of three networks learned from three orthogonal planes, 
next the segmentation is refined using a cellular automaton-based seed growing method known as grow cut. Finally, within-tumor 
sub-regions are segmented using an additional ensemble of networks trained for the task. The essence of CNN is the convolutions. 
Sparse connection is the main trick for Convolutional Networks that avoid too many parameters. Every unit has its own receptive 
field, a grid of units in the previous layer which it receives input from. The receptive fields of units typically overlap. This way, 
the network can also take advantage of the fact that images most often have high spatially local correlations. Within-tumor sub-
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regions are segmented using an additional ensemble of networks trained for the task. For deeper architecture the CNN is built 
over conventional layers with small 3*3 kernals. 

B) Fuzzy C Mean Clustering (FCM) 

Fuzzy C Mean (FCM) is widely used in MRI segmentation. Discovering distribution of pattern is done by identifying groups 
of similar objects by cluster analysis. Clustering is the process of classifying objects or patterns in such a way that samples 
belonging to same group are more similar than that of belonging to different group. FCM is an unsupervised clustering algorithm 
that is applied to wide range of problems connected with feature of analysis, clustering and classifier design. FCM is widely 
applied in agricultural engineering, astronomy, chemistry, geology, image analysis, medical diagnosis. 

C) Lab Color Space Segmentation 

Segmentation is also being done using Lab Color Space. Color space are having 3 dimensions, one for lightness and other two 
for color. L dimension is for Lightness and a & b dimension are for color dimensions.  We can calculate Lab color using XYZ 
space. Below are the steps for performing L*a*b Segmentation. 

 Step I: Read the Image  

Step II: Calculate sample colors in L*a*b color space for each region.  

Step III: Classify each pixel using nearest neighbor.  

Step IV: Display results of nearest neighbor color classes.  

Step V: Display a* and b* values of Labeled colors. 

 

D) Principal Component Analysis (PCA) and Linear Discriminant Analysis (LDA) 

In PCA, we calculate the mean for each dimensional and then difference matrix and covariance matrix.The prime difference 
between LDA and PCA is that LDA does data classification whereas PCA does more of feature classification and. In PCA, the 
shape and location of the original data sets change when transformed to a different space whereas LDA doesn‟t change the 
location but only tries to provide more class separability and draw a decision region between the given classes. The result is called 
factor scores that are calculated in form of component scores. 

E) Support Vector Machine (SVM) 

Support vector machine (SVM) comprise a subgroup of discriminative methods which their label inferring models are SVM 
scoring functions. By maximizing the margin in the training and minimizing expected error in the testing data, we can train these 
functions. Author first reviewed the tumor model and described the procedure for the conversion of original atlas of the healthy 
person into the one with tumor for guiding the EM (Expectation Maximization) algorithm. Minimizing the bound on the errors 
made by the learning machine over the test dataset which were not used during training is the principle of working of SVM. 

F) K-Nearest Neighbor (KKN) Classifier 

 KNN classification is based on non-parametric method. Prior knowledge about the structure of the data is not required for 
KKN in training set. If new training pattern is added to existing training set. Retaining is also not required. There are two phases 
in the KKN classifier i.e. training phase and testing phase. In training phase data points have labels with their class. In testing 
phase , data points are not having labels and K nearest data points are generated by the algorithm for unlabelled points and 
classify the class. 

IV.    CONCLUSION 

 Brain tumors are result of the abnormal and uncontrolled cells growing. Tumors are basically of Malignant and Benign. Out of 
the two, malignant tumor is more dangerous. In this paper, the common flow for segmentation and classification of MRI images 
has been explained. Different stages include pre-processing, segmentation, feature extraction and classification. There many 
techniques are there to perform segmentation and classification. It is difficult to state which technique is best because each 
technique is best suitable for some specific scenarios. Three techniques for segmentation namely Convolutional Neural Network 
(CNN), Fuzzy C-Means (FCM) and Lab Color Space and three techniques for classification namely Principal Component 
Analysis (PCA), Support Vector Machine (SVM) and K- Nearest Neighbor (KKN) has been discussed in this paper. 
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