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Abstract— Brain tumor is the mass of abnormal tissues that 

can cause brain damage and also life threatens. It should be 

diagnosed within time to provide possible treatment and also 

increase the survival rate of the patient. Some scanning 

techniques used to diagnose brain tumor are – MRI 

(Magnetic Resonance Imaging), CT/CAT Scanning 

(computerized tomography (CT) or computerized axial 

tomography (CAT), Ultrasound and X-ray. MR imaging is 

advance high resolution imaging technique which uses 

magnetic field for scanning purpose. Aim of this paper is to 

come up with the less time consuming and more accurate 

diagnosing technique and classifying technique of brain 

tumor. There are several methods proposed to detect brain 

tumor using semi-automatic and fully automatic algorithms. 

After going through different research papers that proposed 

different methods to make an efficient model to detect brain 

tumor I proposed a method that take minimal time and gives 

more accurate tumor area. 
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I. INTRODUCTION 

Brain tumor are the cells, Generally there are two types of 

tumor benign and malignant, Grade – I and Grade – II are 

known as benign and Grade – III and Grade – VI are 

malignant tumor. Grade-I tumor (these are slow growing 

and unlikely to spread and can be cured by surgery), Grade-

II tumor (these are tumor same as Grade-I but may can come 

back after treatment), Grade-III (these are tumor that rapidly 

dividing cells except dead cells) and Grade-IV (tumor in 

which both blood vessel growth and areas of dead tissue 

take place, this one is most dangerous tumor cause it can be 

spread quickly).  

Tumor can be form in any part of brain, location of 

tumor can also make impact on treatment. Sometime it’s 

harder to treat because of their location.  

After input image, brain tumor detection included 

mainly four modules- Pre-processing, Segmentation, Feature 

Extraction and Classification. Pre-processing include the 

process of enhancing and highlighting the edges of tumor in 

an MRI images. Segmentation is the technique in which a 

image segmented into pixels to locate the tumor object 

present in MRI image. Feature extraction is extracting 

targeted part from segmented image for brain tumor 

detection, tumor is extracted from MR images. 

Classification is about classifying normal and abnormal MR 

images and if the MR image is abnormal then classifying the 

stages of tumor and type of tumor in abnormal MR images. 

This will help in providing possible treatments to patients. 

II. RELATED WORK 

A. As Proposed in [1] 

 In pre-processing level median filter is used to de-noising 

image and enhancing the images edges. Otsu’s method is 

used for threshold segmentation. Watershed segmentation is 

used to localize the tumor position. Finally morphological 

method is used to convert an image to binary image for 

showing area with  high intensity that are boundaries of 

brain tumor and sobel edge detection is used to finalize the 

tumor image. In this paper area of tumor is also calculated. 

B. In [2] 

Pre-processing, segmentation, feature extraction and 

conclusion are four modules in this paper, filtering is used in 

preprocessing, two different segmentation process are used 

first one is K-means and second is FCM algorithms used in 

segmentation process, masking image will make dark pixels 

more dark and white pixels more brighter. Feature extraction 

is done by threshold method and edge detection is used for 

conclusion. 

C. As States in [3] 

MR Imaging gives high quality images which help in 

recognizing tumor area. In this paper region growing 

method is used for segmentation, in region growing method 

a seed is decided for different region and pixels with 

smallest difference value is divided into related regions. 

Classification is done by ANN Artificial Neural Network 

involving two algorithms, Back Propagation and Feed 

Forward technique. 

D. As Author States in [4]  

Focus on the manual, semi-automatic or fully automatic 

segmentation methods, semi-automatic methods in which 

some action is done by user but in fully automatic method 

no user interaction is required. Comparing between different 

manual, semi-automatic and fully automatic method of 

segmentation that has been done in past previous years is 

noted in this paper and concluding the performance with 

Dice Scores. 

E. In [5] 

Gaussian filter is used for preprocessing images to enhance 

image quality, for segmentation Lab color space 

segmentation method is used. Texture feature used for 

extraction of object from images. Classification is done by 

SVM (Support Vector Machine) and Neural Network 

Classification. 

F. In [6] 

To enhance image and de-noising image in pre-processing, a 

modified sigmoid function is used. Threshold based 

technique is used for skull stripping. For segmentation and 

morphological operation, Berkley wavelet transformation is 

used. Feature extraction is done by Texture Analysis and for 

classification author used SVM (Support Vector Machine) 

and observed the accuracy in without feature extracted 

image is 90.54% and in feature extracted image the accuracy 

is increased to 96.51% 
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G. Kalpesh Askok Talete [7] 

Purposed method in which k-means clustering, watershed 

segmentation, morphological operation and GA based 

segmentation is used. In this papers author give an method 

having more accuracy then existed methods that are 

mentioned in paper. 

H. In [8] 

MR Net method in which convolution block and brain block 

are included. CBAM module is used for forward feed CNN 

module which consist CAM and BAM modules. In this 

paper author comparing proposed method with some CNN 

architectures i.e. Alex Net, Google Net and VGG-16 and 

authors proposed method give maximum accuracy 

(96.05%). 

I. In [9] 

Author uses orthogonal Gamma distribution based ML 

model with edge based image segmentation to detect under-

segments and over- segments of brain tumor for 

abnormalities in ROI. In this paper author gives a fully 

automatic model to detect human brain tumor without any 

human interaction 

J. Heba Mohsen a,*, El-Sayed A. El-Dahshan bn [10] 

States that using Deep neural network (DNN) for 

classification, Discrete wavelet transform (DWT) for 

extracting tumor feature and principal component analysis 

(PCA) for dimensionality reduction became a powerful 

model to detect brain tumor effectively. For pre-processing 

stage author uses fuzzy c-means algorithm to enhance image 

quality. 

K. M Malathi*, P Sinthia [11]  

Proposed method for detecting tumor in MR images with 

Convolution neural network and tensor flow, noise 

reduction helps in standardize the pixel intensities and bias 

correction enhance data for segmentation. CNN with kernels 

3X3 is used in this paper for segmentation. In classification 

module CNN architecture is used, having two sections 

training and testing. By using pooling to max, max out and 

drop out complement, testing and training speed can be 

increased. Implemented method result actual tumor region 

only. 

L. Karumajji N D Malleswari [12] 

Proposed method in which author using content based image 

retrieval for human brain tumor by MR images. Extracting 

tumor form MRI by using Feature extraction and by 

utilizing CBIR. CBIR is less time consuming and effective 

feature extraction technique. 

M. In [13] Fatih Özyurt 

Proposed a method using SR-FCM-CNN approach to detect 

tumor in MR images. Convert an image to grayscale and 

apply super-resolution which enhance the image. FCM 

based segmentation technique is used. Extracting feature 

with Squeeze Net and classifying with ELM classifier for 

classification of tumors. 

N. Divya Y. Dhamale [14] 

Proposed a machine learning approach to detect brain tumor 

in which neural network is used for vectoe quantization, 

approximation, pattern matching, optimization function and 

classification techniques. Filter sensitivity is reduced by 

smoothing the convolution sub-sampling filter.  Using 

Rectified linear unit (RELU) for increasing speed of training 

period. Loss layer is also added in training period for 

feedback purpose. In this method author uses 20 images for 

training and 6 images for testing and get result as training 

accuracy 90% and testing accuracy of 100%. 

III. METHODOLOGY 

Brain tumor detection can be done by various process the 

main points to focus on are the accuracy of present tumor 

and its area if possible, there are several methods to detect 

tumor in MR images as mentioned in previous points. 

Preprocessing is the initializing stage in which we enhance 

the image according to our requirement for next 

Segmentation/Feature Extraction process. In preprocessing 

we can use various techniques likes De-noising, Grayscale, 

Enhancing and other techniques. 

For sharpening edges and de-noising purpose 

median filter is more effective than convolution methods.[1] 

 
Fig. 1: Basic Flow of Purposed Method 

The steps of our proposed method are shown in 

Fig.1 in which we have four main modules that are Pre-

processing, Segmentation, Feature Extraction and 

Classification. 
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Fig. 2: Original image and Edge filtered Image 

 

Fig. 3: (a) Input Image (original image),(b) Minimum 

Filtered Image,(c) Masked Image and (d) Segmented Image 

with k = 3 

A. Pre- processing 

Pre-processing is the module in which some techniques are 

applied to images according to the requirement of the next 

module. As shown in Fig.2 and Fig.3, converting image to 

grayscale and sharpening the edges make image clearer and 

useful for segmentation process. In this paper, filter with 

threshold value 99 in used and for sharpening edges and de-

noising than convolution methods.[1] 

B. Segmentation 

Region based segmentation, Edge detection segmentation, 

Segmentation based on clustering and Mask R-CNN are the 

technique use for segmentation, every techniques have its 

advantages and disadvantages. In this proposed method, 

filter image by multidimensional minimum filter and 

convert to float value then clustering technique is used with 

the cluster value k=3. Masking technique is shown in Fig.3, 

Fig.4 are some edge detection techniques with different 

threshold values. Sobel-X and Sobel-Y is shown in Fig.5. 

 
Fig. 4: Edge detection methods with different threshold 

values (a) Edge Image (99) (b) Edge Image (-1) 

 
Fig.5: (a) Sobel-X image (b) Sobel-Y image 

C. Feature Extraction 

Feature extraction is the process in which a tumor portion is 

extracted from Segmented MR image. Feature extraction 

can be done by different methods to distinct each tissue 

accurately. Some feature extraction techniques are DWT 

(Discrete wavelet transform), Grey level co-occurrence 

matrices (GLCMs), Principal Component Analysis (PCA). 

Grey level Co-occurrence matrix (GLCM) method is 

proposed in this paper. GLCM is quite accurate. 

D. Classification 

Image Classification is extracting information from an 

image. Some of the popular image classification techniques 

are Support Vector Machine (SVM), artificial neural 

network (ANN), Multi-Layer Sensor (MLP) and 

Convolution Neural Network (CNN). In this paper SVM and 

CNN method is proposed for image classification. Support 

vector machine used for distinguish between either the 

image is having a tumor or not. CNN’s is also having an 

advantage over NN’s that CNN’s can work with image data 

in 2D, while NN have to first flatten the input data to 1D 

data. Proposed method classifies images based on type of 

tumors. 

IV. CONCLUSION 

This paper proposed a combination of methods in order to 

get more accurate result. Edges are sharpening with different 

values. Sobel-X and Sobel-Y shows the high Steps included 

in this paper: 

 Step 1: Input Image (Reading Image) 

(d) (c) 

(b) (a) 
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 Step 2: Pre-Processing (Median Filter) 

 Step 3: Segmentation (Fuzzy Clustering Algorithm) 

 Step 4: Feature Extraction (GLCM) 

 Step 5: Classification (SVM and CNN’s) 

V. FUTURE WORK 

For future work in order to improve accuracy of 

classification and feature extraction, I’ll analyze and work 

on different existing methods of segmentation, feature 

extraction and classification to come up with a model with 

improved accuracy and less time consuming. 
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