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Abstract - Brain tumor segmentation aims to separate the 

different tumor tissues such as active cells, necrotic core, and 

edema from normal brain tissues of White Matter (WM), Gray 

Matter (GM), and Cerebrospinal Fluid (CSF). MRI based brain 

tumor segmentation studies are attracting more and more 

attention in recent years due to non-invasive imaging and good 

soft tissue contrast of Magnetic Resonance Imaging (MRI) 

images. With the development of almost two decades, the 

innovative approaches applying computer-aided techniques for 

segmenting brain tumor are becoming more and more mature and 

coming closer to routine clinical applications. The purpose of this 

paper is to provide a comprehensive overview for MRI-based 

brain tumor segmentation methods. Firstly, a brief introduction to 

brain tumors and imaging modalities of brain tumors is given. 

Then, the preprocessing operations and the state of the art 

methods of MRI-based brain tumor segmentation are introduced. 

Moreover, the evaluation and validation of the results of MRI-

based brain tumor segmentation are discussed. Finally, an 

objective assessment is presented and future developments and 

trends are addressed for MRI-based brain tumor segmentation 

methods. 

Key Words: Deep Learning, Preprocessing, Patch Extraction, 
CNN, FCNN, MRI ,Segmentation. 

 
various sorts of areas in it. The three kinds of the significant 

zones that are available in the cerebrum pictures are to be 

specific: I) White Matter (WM), ii) Gray Matter (GM) and iii) 

Cerebro-spinal Fluid (CSF). The principle objective in the 

greater part of the division procedure of restorative imaging 

will be on removing these districts and featuring them in like 

manner.  
 
 
 
 
 
 
 
 
 
 
 

Fig1: Tumor Detection Process using CNN  

 

 
1.INTRODUCTION  

A brain tumor is a mass or development of irregular cells  
in your cerebrum. Some cerebrum tumors are noncancerous  

(considerate),  and  some  brain  tumors  are  carcinogenic  

(threatening).  Brain  tumors  can  start  in  your  cerebrum  

(essential  cerebrum  tumors),  or  malignancy  can  start  in  

different  pieces  of  your  body  and  spread  to  your  brain 2.LITERATURE SURVEY 

(auxiliary, or metastatic, mind tumors). The development rate  
[1] A way to deal with gauge highlights from the just as area of a brain tumor decides how it will influence the  

connection   between's   brain   sidelong   ventricular   (LaV) capacity of your sensory system. Cerebrum tumor treatment 

distortion and tumor and the separated highlights are applied alternatives rely upon the kind of brain tumor you have, just 

for tumor  division  of  MR  pictures.  Proposed system as its size and area. The area of tumor in cerebrum causes the 

predominantly  comprises  of  four  phases:  pre-preparing, person to decide how the brain tumor impacts an individual 

include extraction, division and order. In the principal arrange, typical working. Cerebrum brain can be analyzed by taking 

the issue of non institutionalization of force, geometric non individual and family therapeutic history and furthermore by 

consistency and excess information out of sight picture and physical   assessment,   brain   CT/MRI   filter,   cerebrum 

skull  are  tended  to.  Parallel  ventricular  disfigurement  is angiogram, spinal tap biopsy and so forth conclusion of brain 

utilized for highlight extraction. In the division part, unaided tumor can be deferred in light of the fact that its side effect is 

division strategies are utilized to for the assessment of LaV like  manifestation  of  other  condition.  Cerebrum  tumor 

twisting component on the brain tumor division. In this paper division strategies (particularly those committed to MRI) can 

the most oftentimes utilized strategies are K closest neighbors be   generally   partitioned   in   two   classifications:   those 

(KNN) and ordinary Fuzzy associated C-mean (FCM). The dependent  on  generative  models  and  those  dependent  on 

exploratory  outcomes  shows  the  pertinence  between  LaV discriminative  models.  The cerebrum  of  a  human  contains    
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disfigurement and tumor area. Relative trial study on tumor 

division recommend that, tumor division precision improves 

when the separated highlights are exact. In the proposed 

framework the Specificity and affectability got is 87.7%.The 

proposed cerebrum tissue division has a detriment of wrongly 

appointing a non CSF pixel to the group CSF. To expel this 

undesired pixel, a worldwide cover is applied, there by 

leaving the district as removed. Future extent of this paper is 

that, by joining the LaV twisting as an extra highlights can be 

gotten for design acknowledgment division, along these lines 

improving brain tissue division .[2], in their paper they 

exhibited a blend of wavelet measurable features(WST) and 

wavelet co-event surface feature(WCT) got from two level 

discrete wavelet change is utilized for the grouping of 

irregular cerebrum tissues in to generous and threatening. The 

proposed framework comprises of four stages: division of 

locale of intrigue, discrete wavelet disintegration, include 

extraction and highlight choice and order and assessment. The 

help vector machine is utilized for brain tumor division. A 

mix of WST and WCT is utilized for highlight extraction of 

tumor district removed from two level discrete wavelet 

change. Hereditary calculation is utilized to choose the ideal 

surface highlights from the arrangement of extricated 

highlights. The probabilistic neural system is utilized to 

characterize irregular brain tissue in to generous and 

threatening and the presentation assessment is finished by 

contrasting the characterization consequence of PNN and 

other neural system classifier. The characterization exactness 

of the proposed framework is 87%. Anyway the fundamental 

restriction of this proposed framework is that, it need new 

preparing for Gaussian SVM classifier at whatever point there 

is change in picture informational index and this strategy is 

applied uniquely to CT pictures as it were. In future the work 

can be stretched out to different kinds of imaging, for 

example, liver CT imaging ,MRI imaging, ultrasound imaging 

and so on..[3] in their paper, they presented a technique for 

the order of MR pictures in to typical and irregular one. From 

the outset two level, two dimensional discrete wavelet change 

(2D DWT) of the information picture is determined and 

wavelet coefficients of subtleties sub band are demonstrated  
by Generalized Auto Regressive Conditional 

Hetroscedasticity (GARCH) measurable model. After element 

vector standardization, head segment investigation (PCA) and 

Linear Discriminant Analysis (LDA) are utilized to remove 

the best possible component and to lessen the repetition from 

the essential element vectors. At long last the removed 

component are applied to the K closest neighbor (KNN) and 

bolster vector machine (SVM) classifier independently to 

decide the ordinary or irregular sort pictures. The outcomes 

shows that the proposed calculation can accomplish high 

order rate and it needs just less number of highlights for 

grouping. In the primary situation the grouping exactness 

accomplished for KNN and SVM classifier are about 97.62% 

and 98.21% individually and in the second situation both 

classifier accomplish about 85.5% precision. [4] In their 

paper, they displayed a cross breed approach for the 

identification of cerebrum tumor tissue in attractive 

reverberation picture dependent on hereditary calculation and 

bolster vector machine. Proposed framework comprises of 4 

phases. In the primary stage – pre-handling: commotion 

evacuation and complexity upgrading is finished. The 

subsequent stage is division. Skull stripping is finished with 

the assistance of morphological activities. The third stage is 

 

 

highlight choice and extraction. Highlight determination is 

done dependent on 4 classes static highlights, Fourier and 

wavelet changes histogram and the mix of earlier set. 

Highlight determination is finished by methods for hereditary 

calculation. In the fourth stage, the chose highlights are 

encouraged as contribution to the help vector machine 

classifier to identify typical and irregular brain with a 

precision of 84%. The impediment of this work is that wavelet 

change require enormous stockpiling and its computational 

expense is high.[5] in their paper they proposed a cross breed 

approach for the order of cerebrum tissue in attractive 

reverberation picture (MRI) in light of hereditary calculation 

and bolster vector machine (SVM). The proposed technique 

has 3 stages:- include extraction, highlight determination and 

grouping. In this a wavelet based surface element is inferred 

and ideal surface highlights are removed from ordinary and 

tumor area by utilizing spatial dim level reliance 

method(SGLDM) and these highlights are given as 

contribution to SVM classifier. The ideal highlights are 

utilized to arrange the cerebrum tissue into typical, favorable 

and threatening tumor and their presentation is assessed. The 

exactness of the proposed framework changes from 82%. This 

paper is having the restrictions of having crisp preparing set at 

whatever point there is change in picture database.  
[6]In this paper we report the set-up and aftereffects 

of the Multimodal Brain Tumor Image Segmentation 

Benchmark (BRATS) sorted out related to the MICCAI 2012 

and 2013 gatherings. Twenty cutting edge tumor division 

calculations were applied to a lot of 65 multi-differentiate MR 

outputs of low-and high-grade glioma patients—physically 

commented on by up to four raters and to 65 similar sweeps  
generated utilizing tumor picture reproduction 

software.Quantitative assessments uncovered extensive 

difference between the human raters in sectioning different 

tumor sub-locales (Dice scores in the range 74%–85%), 

delineating the difficulty of this assignment. We found that 

various calculations worked best for various sub-areas 

(arriving at execution practically identical to human between 

rater inconstancy), yet that no single calculation positioned in 

the top for all sub-districts all the while. Intertwining a few 

decent calculations utilizing a various leveled larger part vote 

yielded divisions that reliably positioned over every individual 

calculation, showing remaining open doors for additional  
methodological improvements.The BRATS picture 

information and manual comments keep on being freely 

accessible through an online assessment framework as an on 

going benchmarking asset. [7]In this paper, they give a broad 

survey of existing calculations for the three computational 

errands associated with understanding explicit tumor 

displaying: picture division, picture enlistment, and in silico 

development demonstrating (with uncommon accentuation on 

the multiplication dissemination model). Precision and 

breaking points of the looked into calculations are 

methodicallly examined. At long last uses of these strategies 

for both clinical practice and principal examine are 

additionally talked about. [8]A framework that consequently 

sections and marks glioblastoma-multiforme tumors in 

attractive reverberation pictures (MRI's) of the human 

cerebrum is displayed. The MRI's comprise of Tl-weighted, 

proton thickness, and T2-weighted component pictures and 

are handled by a framework which coordinates information 

based (KB) procedures with multispectral examination. 

Starting division is performed by an unaided grouping  
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calculation. The sectioned picture, alongside group places for 

each class are given to a standard based master framework 

which extricates the intracranial district. Multispectral 

histogram investigation isolates associated tumor from the rest 

with the intracranial locale, with district examination utilized 

in playing out the last tumor marking. This framework has 

been prepared on three volume informational indexes and 

tried on thirteen inconspicuous volume informational indexes 

gained from a solitary MRI framework. The KB tumor 

division was contrasted and directed, radiologist-named 

ground truth tumor volumes and managed fc-closest neighbors 

tumor divisions. The consequences of this framework by and 

large compare well to ground truth, both on a for each cut 

premise and all the more significantly in following complete 

tumor volume during treatment after some time. [9] A 

completely programmed calculation is proposed to section 

glioma MR successions, by profiting of the complimentary 

data gave by various Magnetic Resonance (MR) 

arrangements, and earlier data fused in a Bayesian system. 

The picture information is portrayed utilizing a shrouded 

Markov arbitrary field model, which represents spatial 

conditions between neighboring voxels, and takes into 

consideration the incorporation of from the earlier spatial data. 

The calculation is intended to perform without the 

requirement for a starter preparing stage by benefiting of this 

earlier information, and by forcing limitations on the 

estimation of MRF cooperation parameters. The technique is 

assessed on high-grade and low grade gliomas from the 

genuine patient pictures of the BRATS2013 dataset. The 

calculation time is 30 minutes for each patient, giving a 

normal Dice coefficient for high-review and second rate total 

tumor volume of 0.84 and 0.81 individually. [10] Given 

models for solid brain, tumor division can be viewed as a 

procedure of distinguishing variations from the norm or 

exceptions that are available with certain picture power and 

geometric properties. In this paper, we propose a strategy that 

portions mind tumor and edema in two phases. We initially 

identify power anomalies utilizing hearty estimation of the 

area and scattering of the ordinary mind tissue force groups. 

We at that point apply geometric and spatial imperatives to 

the distinguished variations from the norm or anomalies. 

Recently distributed tumor division techniques by and large 

depend on the force improvement in the T1-weighted picture 

that show up with the gadolinium differentiate operator, on 

carefully uniform power designs and frequently on client 

instatement of the division. As far as anyone is concerned, 

none of the strategies incorporated the discovery of edema 

notwithstanding tumor as a consolidated methodology, in 

spite of the fact that information on the degree of edema is 

basic for arranging and treatment. Our technique depends on 

the data gave by the (non-upgrading) T1 and T2 picture 

channels, the utilization of an enrolled probabilistic cerebrum 

chart book as a spatial earlier, and the utilization of a shape 

earlier for the tumor/edema area. The outcome is a proficient, 

programmed division strategy that characterizes both, tumor 

and edema .[11]This paper depicts a system for programmed 

brain tumor division from MR pictures. The discovery of 

edema is done at the same time with tumor division, as the 

information on the degree of edema is significant for analysis, 

arranging, and treatment. While numerous other tumor 

division strategies depend on the power improvement 

delivered by the gadolinium differentiate specialist in the T1-

weighted picture, the strategy proposed here doesn't require 

 

 

differentiate upgraded picture channels. The main required 

contribution for the division technique is the T2 MR picture 

channel, however it can utilize any extra non-upgraded picture 

channels for improved tissue division. The division structure 

is made out of three phases. To begin with, we recognize 

strange districts utilizing an enrolled brain map book as a 

model for sound cerebrums. We at that point utilize the 

powerful gauges of the area and scattering of the ordinary 

brain tissue force bunches to decide the force properties of the 

diverse tissue types. In the subsequent stage, we decide from 

the T2 picture forces whether edema shows up together with 

tumor in the anomalous districts. At last, we apply geometric 

and spatial requirements to the recognized tumor and edema 

areas. The division strategy has been applied to three genuine 

datasets, speaking to various tumor shapes, areas, sizes, 

picture powers, and improvement.  
[12] They propose another general strategy for 

sectioning cerebrum tumors in 3D attractive reverberation 

pictures. Our strategy is relevant to various kinds of tumors. 

To begin with, the cerebrum is fragmented utilizing another 

methodology, hearty to the nearness of tumors. At that point a 

first tumor location is performed ,in view of choosing 

lopsided are similarly as concerning the estimated brain 

balance plane and fluffy classification. Its outcome comprises 

the introduction of a division technique dependent on a blend 

of a deformable model and spatial relations, prompting an 

exact division of the tumors. Imprecision and fluctuation are 

considered at all levels, utilizing fitting fluffy models. The 

outcomes got on various kinds of tumors have been assessed 

by examination with manual divisions. [13]They utilize the 

accessible MRI modalities (T1, T1c, T2) and their surface 

qualities to build a multidimensional list of capabilities. At 

that point, we extricate bunches which give a conservative 

portrayal of the basic data in these highlights. The primary 

thought in this work is to join these bunched highlights into 

the 3D variational division system. As opposed to past 

variational approaches, They propose a division strategy that 

advances the shape in an administered manner. The division 

limit is driven by the educated locale measurements in the 

group space. We join earlier information about the typical 

cerebrum tissue appearance during the estimation of these 

district measurements. Specifically, they utilize a Dirichlet 

earlier that disheartens the groups from the ordinary cerebrum 

locale to be in the tumor district. This prompts a superior 

disambiguation of the tumor from mind tissue. [14] In this 

paper they propose a novel diagram based simultaneous 

enlistment and division system. Enrollment is demonstrated 

with a pairwise graphical model plan that is particular as for 

the information and regularization term. Division is tended to 

by embracing a comparable graphical model, utilizing picture 

based classification systems while delivering a smooth 

arrangement. The two issues are coupled by means of an 

unwinding of the enlistment model within the sight of tumors 

just as a division through an enrollment term pointing the 

detachment among solid and unhealthy tissues. Efficient 
straight writing computer programs is utilized to take care of 

the two issues all the while. Best in class results exhibit the 

capability of our technique on a huge and testing second rate 

glioma informational collection.  
[15] They present a strategy for programmed division 

of high-grade gliomas and their subregions from multi-

channel MR pictures. Other than fragmenting the gross tumor, 
they likewise separate between dynamic cells, necrotic center,  
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and edema. Our discriminative methodology depends on 

choice woods utilizing setting mindful spatial highlights, and 

coordinates a generative model of tissue appearance, by 

utilizing the probabilities got by tissue-explicit Gaussian blend 

models as extra contribution for the woodland. Our strategy 

characterizes the individual tissue types at the same time, 

which can possibly disentangle the grouping task. The 

methodology is computationally effective and of low model 

multifaceted nature. The approval is performed on a named 

database of 40 multi-channel MR pictures, including DTI. We 

evaluate the impacts of utilizing DTI, and shifting the measure 

of preparing information. Our division results are 

exceptionally precise, and contrast well with the best in class.  
[16] They present the utilization of ilastik, the open source 

intelligent learning and division toolbox, for cerebrum tumor 

division in multi-modular attractive reverberation pictures. 

Indeed, even without using the intelligent idea of the toolbox, 

we can accomplish Dice scores practically identical to human 

between rater fluctuation and are positioned in the main 5 

outcomes for the BraTS 2013 test informational collection, 

where no ground truth is freely accessible. As cautious force 

alignment is pivotal for discriminative models, they propose a 

cerebrospinal liquid (CSF) standardization method for pre-

handling, which gives off an impression of being powerful 

and viable. [17]They present a completely computerized 

multistage graphical probabilistic structure to fragment 

cerebrum tumors from multimodal Magnetic Resonance 

Images (MRIs) gained from genuine patients. An underlying 

Bayesian tumor order dependent on Gabor surface highlights 

grants resulting calculations to be centered around regions 

where the likelihood of tumor is regarded high. An iterative, 

multistage Markov Random Field (MRF) structure is then 

concocted to order the different tumor subclasses (for example 

edema, strong tumor, upgrading tumor and necrotic center). In 

particular, an adjusted, voxel-based MRF gives tumor 

contender to a more elevated level, local MRF, which at that 

point use both relevant surface data and relative spatial 

consistency of the tumor subclass positions to give refreshed 

local data down to the voxel-based MRF for additional nearby 

refinement. The two phases emphasize until assembly. 

Analyses are performed on freely accessible, persistent 

cerebrum tumor pictures from the MICCAI 2012 Brain Tumor 

Segmentation Challenges. The outcomes show that the 

proposed technique accomplishes the top execution in the 

division of tumor centers and upgrading tumors, and performs 

equivalently to the champs in other tumor classes. [18]They 

present a completely robotized various leveled probabilistic 

system for dividing brain tumors from multispectral human 

cerebrum attractive reverberation pictures (MRIs) utilizing 

multi window Gabor channels and an adjusted Markov 

Random Field (MRF) structure. In the main stage, a redid 

Gabor deterioration is created, in light of the joined space 

qualities of the two classes (tumor and non-tumor) in 

multispectral mind MRIs so as to ideally isolate tumor 

(counting edema) from sound cerebrum tissues. A Bayesian 

system at that point gives a coarse probabilistic surface based 

division of tumors (counting edema) whose limits are then 

refined at the voxel level through a changed MRF structure 

that cautiously isolates the edema from the principle tumor. 

This altered MRF isn't just based on the voxel powers and 

class marks as in conventional MRFs, yet additionally models 

the force contrasts between neighboring voxels in the 

probability model, alongside utilizing an earlier dependent on 

 

 

nearby tissue class change probabilities. The subsequent 

induction arrange is appeared to determine nearby 

inhomogeneities and force a smoothing imperative, while 

likewise keeping up the suitable limits as upheld by the 

neighborhood power contrast perceptions. The technique was 

prepared and tried on the freely accessible MICCAI 2012 

Brain Tumor Segmentation Challenge (BRATS) Database on 

both manufactured and clinical volumes (second rate and high 

evaluation tumors). Our strategy performs all around 

contrasted with cutting edge procedures, outflanking the 

consequences of the top techniques in instances of clinical 

high review and second rate tumor center division by 40% and 

45% separately.  
[19] The proposed technique for completely 

programmed brain tumor division expands upon the 

consolidated data from picture appearance and picture setting. 

We utilize an assortment of di_erent include types to catch 

this data. In light of these highlights, a choice backwoods 

performs voxel-wise tissue classification followed by a spatial 

regularization by means of a contingent irregular field. Our 

technique was assessed on two informational collections of 

the BRATS 2013 test accomplishing superior inside a sensible 

normal calculation time of 5 minutes for each subject. 

[20]Delineating cerebrum tumor limits from attractive 

reverberation pictures is a basic errand for the investigation of 

mind disease. They propose a completely programmed 

strategy for cerebrum tissue division, which consolidates 

Support Vector Machine grouping utilizing multispectral 

powers and surfaces with ensuing progressive regularization 

dependent on Conditional Random Fields. The CRF 

regularization acquaints spatial imperatives with the 

incredible SVM characterization, which expect voxels to be 

autonomous from their neighbors. The methodology first 

isolates sound and tumor tissue before the two districts are 

subclassified into cerebrospinal liquid, white issue, dark issue 

and necrotic, dynamic, edema locale individually in a novel 

progressive way. The progressive methodology includes 

heartiness and speed by permitting to apply various degrees of 

regularization at various stages. The technique is quick and 

custom-made to standard clinical obtaining conventions. It 

was evaluated on 10 multispectral understanding datasets with 

results outflanking past strategies as far as division detail and 

calculation times.[21] Markov Random Fields (MRFs) are a 

mainstream and well-propelled model for some, medicinal 

picture handling undertakings, for example, division. 

Discriminative Random Fields (DRFs), a discriminative 

option to the generally generative MRFs, permit tractable 

calculation with less prohibitive disentangling presumptions, 

and accomplish better execution in numerous assignments. In 

this paper, we research the tumor division execution of an 

ongoing variation of DRF models that exploits the incredible 

Support Vector Machine (SVM) order technique. Joined with 

an incredible Magnetic Resonance (MR) preprocessing 

pipeline and a lot of 'arrangement based' highlights, we assess 

the utilization of SVMs, MRFs, and two sorts of DRFs as 

classifiers for three division errands identified with radiation 

treatment target getting ready for mind tumors, two of which 

don't depend on 'differentiate operator' upgrade. Our outcomes 

demonstrate that the SVM-based DRFs offer a huge bit of 

leeway over different methodologies.  
[22]They present a technique for programmed division of 

high-grade gliomas and their subregions from multi-channel 
MR pictures. Other than dividing the gross tumor, we  
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additionally separate between dynamic cells, necrotic center, 

and edema. Our discriminative methodology depends on 

choice woods utilizing setting mindful spatial highlights, and 

coordinates a generative model of tissue appearance, by 

utilizing the probabilities got by tissue-explicit Gaussian blend 

models as extra contribution for the woodland. Our technique 

characterizes the individual tissue types at the same time, 

which can possibly rearrange the order task. The methodology 

is computationally effective and of low model 

unpredictability. The approval is performed on a marked 

database of 40 multi-channel MR pictures, including DTI. We 

survey the impacts of utilizing DTI, and fluctuating the 

measure of preparing information. Our division results are 

exceptionally precise, and contrast well with the best in class. 

[23]Convolutional systems are ground-breaking visual models 

that yield chains of command of highlights. We show that 

convolutional arranges without anyone else's input, prepared 

start to finish, pixels-to-pixels, surpass the best in class in 

semantic division. Our key knowledge is to assemble 

"completely convolutional" systems that take contribution of 

discretionary size and produce correspondingly-sized yield 

with effective derivation and learning. We characterize and 

detail the space of completely convolutional systems, disclose 

their application to spatially thick expectation undertakings, 

and attract associations with earlier models. We adjust 

contemporary grouping systems (AlexNet, the VGG net, and 

GoogLeNet) into completely convolutional systems and move 

their educated portrayals by calibrating to the division task. 

We at that point characterize a skip engineering that 

consolidates semantic data from a profound, coarse layer with 

appearance data from a shallow, fine layer to create precise 

and nitty gritty divisions. Our completely convolutional 

arrange accomplishes best in class division of PASCAL VOC 

(20% relative improvement to 62.2% mean IU on 2012), 

NYUDv2, and SIFT Flow, while derivation takes short of 

what one fifth of a second for a run of the mill picture. 

 

3. SURVEY TABLE 

 

Author Method   Description   Accuracy 
      

M. Prastawa et al. Brain tumor segmentation Segmentation  of  outlier  based  on Not 

 based on outlier detection. thresholding.   mentioned 
      

A. Pinto et al., Brain tumor segmentation Randomized  Forest  is  used  before 83% 

 based on Extremely segmentation to process features and  

 Randomized Forest with passes  the  high  level  features  for  

 High-Level Features.  further process.    
      

Jayachandran  and Brain tumor Detection  and preprocessing stage uses anisotropic 86% 

Dhanasekhara, Classification of MRI Using filter  and  classifier  used  is  FSVM  

 Texture  Feature  and Fuzzy other stages are same as other  

 SVM Classifiers       
       

Yudong  Zhang et A  hybrid  method  for  MRI This paper follows wavelet 86.6% 

al. brain image classification transform    to extract features,  

     principle component analysis (PCA)  

     for feature reduction, and NN-based  

     classification.    
    

El-Dahshan et al Hybrid Intelligent Technique Feature extract ion is done by DWT 89% 

 for MRI Brain Image and the feature are reduced by PCA.  

 Classification   Two   classifiers   are   used   for  

     classification ie. FP-ANN and KNN.  
          

 

 

BRATS 2013 online evaluation system confirms that 
with our best model we managed to im- prove on the 
currently published state-of-the-art method both on 
accuracy and speed as presented in MICCAI 2013. The 
high perfor- mance is achieved with the help of a novel 
two-pathway architecture (which can model both the 
local details and global context) as well as modeling 
local label dependencies by stacking two CNN’s. 
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