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Abstract— this work deals with the brain tumor detection and 

segmentation in multisequence MR images with particular 

focus on high and low-grade gliomas. Three methods are 

propose for this purpose. The first method deals with the 

presence detection of brain tumor structures in axial and 

coronal slices. This method is based on multi-resolution 

symmetry analysis and it was tested for T1, T2, TLC and 

FLAIR images. 

Key words: Brain Tumor, Image Analysis, Image 

Segmentation, Medical Imaging, MRI 

I. INTRODUCTION 

The proposed work in project the main techniques used was 

segmentation which done using a method based on threshold 

segmentation and morphological operators. The proposed 

segmentation method was experimented with MRI scan 

images of human brains, thus locating tumor in the images. 

The samples of human brain were taken, scanned using MRI 

process and then were processed through segmentation 

methods thus giving efficient and results. This showed 

several approaches for brain tumor detection and 

segmentation in 2D or 3D,signal multisequence MRI .It 

contained and co-registered and skull-stripped 

FLAIR,T2,T1and T1-contrast enhanced volumes with 

isotropic resolution 1mm.In this project SVM algorithm 

perform good generalization of a classification problem. 

II. SYSTEM DESIGN 

 
Fig. 1: Block Diagram 

In this system present work implements a system for the 

improved detection of brain tumor using various steps of 

processing steps. The implemented work can be useful for 

biomedical early and improved brain cancer detection. There 

is two axes are generated and the axes size are (200,200) .In 

this system we get exact percentage of tumor and which 

perform type, in that various features are perform by different 

steps. There is various morphological operations are present. 

Three types are present 1. strel 2.Imerode 3.Imdialte. In 

classification Random Forest is used for different 

classification. The support vector machine is a two class 

classification algorithm however several extension have been 

proposed multiclass problems 

 T1: T1-weighted, native image, sagittal or axial 2D 

acquisitions, with 1–6 mm slice thickness. 

 T1c: T1-weighted, contrast-enhanced (Gadolinium) 

Image, with 3D acquisition and 1 mm isotropic voxel 

size for most patients. 

 T2: T2-weighted image, axial 2D acquisition, with 2–6 

mm Slice thickness. 

 Flair: T2-weighted FLAIR image, axial, coronal, or 

Sagittal 2D acquisitions, 2–6 mm slice thickness. To 

homogenize these data we co-registered each subject's 

image volumes rigidly to the T1c MRI, which had the 

highest spatial resolution in most cases, and resampled 

all images to 1 mm isotropic resolution in a standardized 

axial orientation with a linear interpolator. In this work 

we purpose fully automated multi-class abnormal brain 

tissue.  

A. Pre-processing 

In brain MRI processing, thus usually include, bias filed 

correction intensity normalization, skull stripping .Image 

registration is process of align several images in ordered to 

have corresponding pixel at the same position in all images. 

Bias field method is an improvement of the non-parametric 

non-uniform intensity normalization. 

Intensity normalization is critical step for 

classification based segmentation method apply for MRI. 

Two common techniques used for these task are 

normalization by average intensity and standard deviation. 

Another common processing step perform during the brain 

tumor segmentation processes is skull striping. The aim of 

this process is to separate the brain tissue from the non-brain 

intratcenical tissues and skull. 

B. Segmentation 

In processing segmentation is done using following methods. 

 Threshold segmentation  

 Morphological operators 

1) Threshold segmentation 

The input gray scale image is converted into a binary format. 

The method is based on a threshold value which will convert 

gray scale image into a binary format. The main logic is the 

selection of a threshold value. 

2) Morphological Operators 

After converting the image in the binary format some 

morphological operations are applied on the converted binary 

images. The purpose of the morphological operators is to 

separate the tumor pr tot the image. Now only the tumor 

portion of the images is visible, shown as white color. 
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Three command are used in morphological 

operations. 

 strel: Used for creating morphological structuring 

element. 

 Imerode: used for substract original image from 

background image. 

 Imdilate: used for addition, expandind original image. 

 
Fig. 2: Example of MRI scan image before (left) and after 

(right) applying the median filter 

 
Fig. 3: T1, T2 and Flair images. 

C. Feature Extraction 

When the asymmetry maps are generated, they are used for 

extraction of features, which are then used for binary image 

classification into two groups of images showing a healthy or 

pathological brain. The extracted features are as follows: 

maximum of the multiresolution asymmetry map, 

maximum of each single resolution asymmetry map, number 

of regions and their size after thresholding the multiresolution 

map by an absolute value, number of regions and their size 

after thresholding the multiresolution map by a relative value. 

Features are using that in project are 

Mean, Standard deviation, RMS (Root Mean 

Square), smoothness, Kurtosis, Contrast, Energy, 

Homogeneity, Entropy, Variance, IDM. 

D. Classification 

The Random forest (RF) algorithm has been widely used in 

medical imaging and brain tumor segmentation as described 

in 2. A brief introduction into RF is given here, more detailed 

information can be found in [23] RF is an ensemble of 

decision trees used for classification and regression problems. 

Decision trees often suffer from over fitting. This problem is 

reduced in RF by combination of multiple decision trees and 

their contribution to the final decision. The advantage of RF 

is the possibility to analyze the feature importance since the 

most important are most frequently used in the first layers. 

The less important features can be then removed. 

 

Who

le 

tumo

r 

Tum

or 

core 

Acti

ve 

tumo

r 

Healt

hy 

Over

all 

Train 10572 6741 4910 9820 20392 

Validati

on 
1553 1057 708 1639 3192 

Test 4335 3099 2442 4268 8603 

Overall 16460 10897 8060 15727 32187 

Table 1: Experimental step of brain tumor presence 

detection in axial plane 

III. RESULT AND DISCUSSION 

This research was conducted to detect brain tumor using 

medical imaging techniques .the main techniques used was 

segmentation which is done using a method based on 

threshold segmentation and morphological operators. The 

goal of these method is not that accurate delineation of the 

tumor boundary, but only fast decision whether the tumor is 

present together with its. 

Accuracy (in %) Overall HG / LG 

T2 90 90 / 90 

Flair 95 96 / 95 

T2+Flair 95 95 / 94 

Table 2: Shows experimental accuracy 

The proposed segmentation method was 

experimented with MRI scanned images of human brains, 

thus locating tumor in the images. Samples of human brain 

were taken, scanned using MRI process and then were 

processed through segmentation methods thus giving 

efficient end results. 

 
Fig. 3: Final Result 

IV. CONCLUSION 

The goal of these method is not that accurate delineation of 

the tumor boundary, but only fast decision whether the tumor 

is present together with its. This is showed several approaches 

for brain tumor detection and segmentation in 2D or 3Dsingle 

and multisequence. The prosed segmentation method was 

experimented with MRI scanned images of human brains thus 

locating tumor in the images.  



A Generative Probabilistic Model and Discriminative Extension for Brain Lesion Segmentation 

 (IJSRD/Vol. 5/Issue 02/2017/073) 

 

 All rights reserved by www.ijsrd.com 274 

ACKNOWLEDGMENT 

We thank the Department of Electronics and 

Telecommunication Engineering of Shivaji University 

(PVPIT, Budhgaon) for permitting up to utilize the software 

that are available in research lab. 

REFERENCES  

[1] B. M. Menze et al., “The multimodal brain tumor image 

segmentation benchmark (BRATS)”, IEEE Trans. Med. 

Imag., vol. 33, no. 10, pp.1993–2024, Oct. 2014. 

[2] S. Bauer, R. Wiest, L.-P. Nolte, and M. Reyes, “A survey 

of MRI-based medical image analysis for brain tumor 

studies,” Phys. Med. Biol., vol.58, no. 13, pp. R97–

R129, Jul. 2013. 

[3] E. D. Angelini et al., “Glioma dynamics and 

computational models: Arc view of segmentation, 

registration, and in silico growth algorithms and their 

clinical applications,” Curr. Med. Imag. Rev., vol. 3, 

pp.262–276, 2007 

[4] M. Kaus et al., “Segmentation of meningiomas and low 

grade gliomas in MRI,” in Proc. MICCAI, 1999, pp. 1–

10. 

[5] Y.-F. Tsai, I.-J. Chiang, Y.-C. Lee, C.-C. Liao, and K.-

L. Wang, “Automatic MRI meningioma segmentation 

using estimation maximization,” Proc. IEEE Eng. Med. 

Biol. Soc., vol. 3, pp. 3074–3077, 2005. 

[6] Q. Ain, I. Mehmood, S. M. Naqi, et al. “Bayesian 

Classification Using DCT Features for Brain Tumor 

Detection”. In: Proc KES. 2010. 

[7] A. Akselrod-Ballin, M. Galun, M. J. Gomori, et al. “An 

Integrated Segmentation and Classification Approach 

Applied to Multiple Sclerosis Analysis”. In: Proc CVPR. 

2006. 


