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Abstract— This paper describes various techniques for 

classification of the magnetic resonance human brain image. 

It includes hybrid techniques such as Automatic, Semi-

automatic for feature extraction, dimensionality reduction 

and classification. Feature extraction and reduction using 

various mathematical techniques such as Discrete Wavelet 

Transform, Principal Component Analysis.Various 

classifiers are used based on Back propagation Network FP-

ANN and K-nearest neighbor. Numeric data or multimodal 

data can be classified using Optimal Semi-supervised Fuzzy 

C-means (FCM) and Probability Density Function (PDF) 

estimation. Different papers present method for semi-

supervised Maximum a Posterior segmentation of brain 

tissues. There are two types of segmentation-Supervised and 

Unsupervised. Segmentation of Magnetic Resonance (MR) 

images is a process of delineation of regions representing 

different types of tissues. Finally all the techniques are 

compared on the basis of feature extraction techniques used 

and reduction of dimensionality and classification methods. 

Thus this paper provides a complete literature survey of 

medical imaging analysis based on segmentation. 

Key words: Fuzzy C-Means Clustering, Artificial neural 

network, Probability Density Function, nearest neighbor, 

Hierarchical self-Organizing Map 

I. INTRODUCTION 

Magnetic Resonance Imaging (MRI) is most commonly 

used medical imaging method that helps in classification of 

brain tissue and segmentation of MRI data. The FCM is 

being to solve the clustering, feature selection and medical 

diagnosis, but it needs both large amount of time and 

computer memory. To overcome these drawbacks Kohonen 

Feature Map (KFM) was introduced, it maps a neuron from 

wide arbitrary space into one or two-dimensional array of 

neurons and it utilizes less space and time. They help in the 

study of brain illness, brain tumor detection, precise 

measurement of Gray Matter(GM), White Matter(WM) and 

cerebrospinal fluid(CSF)  used for MRI  Brain Image 

Segmentation. MRI images are segmented by using KFM 

and FCM. FCM is sensitive to noise, so to overcome this 

drawback kernelised clustering is used i.e. KSFCM. 

For classification of human brain in MR images 

various supervised, unsupervised techniques are being used. 

Support Vector Machines (SVM) and Artificial Neural 

Network (ANN), self-organizing map (SOM) and Fuzzy 

Clustering Machines – nearest neighbor with feature 

extraction techniques. Wavelet Transform was used to 

reduce the dimensionality of data and therefore reduces cost. 

Optimized semi-supervised algorithm and mean shift 

algorithm are used for finding optimal cluster of data and for 

optimizing prototypes. Automatic classification from given 

set of objects, identify structure of groups from 

undifferentiated data. Estimation of Probability Density 

Function for evaluating density of set of points. Some other 

technique for segmenting MR Images are gradually 

converging to MAP Segmentation based on Gibbs Random 

Field and Markov Random Field. Both supervised and 

unsupervised algorithm has some merits and demerits. 

Segmentation using Neuro Fuzzy Technique, based on edge 

detection, Region growing, threshold level, classifiers such 

as Hierarchical Self Organizing Map (HSOM) and vector 

quantization, process of portioning an n-dimensional vector 

space into m-regions. Therefore, ANN i.e. an important 

concept of soft computing is greatly helpful in image 

segmentation .The new family of algorithm was introduced 

i.e. Fuzzy Kohonen Clustering Network (FKCN), a self-

organizing algorithm. 

Various structural techniques are used based on the 

spatial characteristics of an image such as edges and 

regions. Regions growing and seed pixel approach is used in 

which input images is divided into small discriminated 

regions called Seeds. Various analysis tools such as FAST 

and SPM issued Kohonen Competitive Learning algorithm 

combined with FCM helps to detect the lesion area 

Automatic Segmentation of putamen from proton density 

MR Images. Thresholding is used in combination with fuzzy 

rules. SVM is used for separating two classes of tumor. 

Adaptive Mean Shift is also used for brain tissue 

classification. WM is segmented using k-nearest neighbor 

classification. For tumor segmentation the focus is to 

separate tumor data from non-tumor data. Hence, the 

multiclass classification can be treated as a two-class 

classification because tumor and non-tumor data can be 

considered as two separate classes. In this study a query 

based one class SVM classifier was developed to address 

this task. MRI is an advanced medical imaging technique 

providing rich information about Human Soft tissue 

anatomy. It employs several independent parameters which 

determine the image scale. Several MRI segmentation 

approaches are- Threshold technique: Classification of each 

pixel depend on its own information such as intensity and 

color information. Cooperative  Hierarchical  computation 

approach and statistical approach associate image properties 

to an array of father nodes, Statistical approach labels pixel 

according to probability values determined based on 

intensity distribution. Brain Surface Extraction algorithm 

based on mathematical morphology and connected 

component operation. The pre-processing and post-

processing stages employ the expectation maximization 

algorithm on a mixture of Gaussian models as well as 

mathematical morphology and connected component 

analysis.The automatic segmentation of brain MR Images 

remains a persistent problem. Fully automatic brain tissue 

classification from MRI is of great importance for research 

and clinical study. In one of the papers, Fuzzy-VGAPS i.e. 

fuzzy variable string length genetic point symmetry based 

clustering technique used to automatically segment the brain 

image.Tissue segmentation is hindered by- Firstly, because 

the intensities of MR images are sensitive to imaging 

parameters of scanners. Secondly, inhomogeneity’s of 

magnetic field and biological variations in different 

structures. Thirdly, partial volume effect in MR images 
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which made tissue boundary blurred. Fuzzy Segmentation 

are used over other hard segmentation in defining 

anatomical structures. Fuzzy Segmentation retain more 

information from the original image than hard segmentation 

by taking into account the possibility that more than one 

tissue class may be present in a single voxel and has 

previously been used with some success in the fuzzy 

segmentation of MR as well as for estimation of partial 

volume. FCM was shown to be superior on normal brains 

but worse on abnormal brains with edema, tumor etc. 

Unfortunately, the greatest shortcoming of FCM is its over-

sensitivity to noise leads to further degradation with 

segmentation. Several models were build describing shape 

and appearance of non-rigid objects for automated 

identification of such objects in analyzed image. Among 

them, Point Distribution Models represent the variation of a 

set of shapes around the average was designed by Coots and 

Taylor. The goal of our work is to develop a practically 

applicable the MR brain segmentation method. The second 

goal is to improve the active shape procedure introduced by 

Coots and Taylor. 

        The organization of the paper is as follows. In 

Section II, all the methods that can be used for precise 

measurement of WM, GM and CSF are briefly reviewed, 

compares our method with other published techniques in 

different papers using tabular representation. In Section III, 

it contains conclusions and addresses future work. In 

Section IV, we have discussed about the result after 

comparing various methods, which are useful for precise 

measurement of GM, WM and CSF. 

II. LITERATURE REVIEW 

Lin et.al [1] provided a Cascade algorithm for MRI Brain 

Image Segmentation used a combination of KFM and FCM, 

Partial Volume Sensitized Inversion Recovery (PAIR) 

protocol to classify pixel in images into Gray Matter, White 

Matter and Cerebrospinal fluid.  Liao and Lin [2] provided a 

fast spatial constrained fuzzy kernel-clustering algorithm 

used kernel technique in combination of FCM. Sayed and 

Dahshan [3] provided Hybrid Technique for MR Human 

Brain Images used Discrete Wavelet Transform, Principal 

Component Analysis, Back Propagation Network, k-nearest 

neighbor for image classification, uses large memory space. 

Ferahata et.al [4] provided a New MR Brain Image 

Segmentation using optimal semi supervised FCM used pdf 

estimation, image classifiers for clean separation of WM, 

GM and CSF. Li et.al [5] provided a semi supervised MAP 

Segmentation of Brain Tissue used Maximum a Posterior 

probability, image separators to reduce error, more reliable 

and reduced error. Murugavalli and Rajamani [6] provided 

an improved implementation of brain tumor detection using 

segmentation based on Neuro fuzzy technique. Logeswari 

and Karnan [7] provided Brain Tumor detection using soft 

computing and HSOM for precise measurement of WM, 

GM and CSF. Ibraheem and Mehrotra [8] provided 

Application of Fuzzy Neural Network for image description 

use FCM, Feature extraction, FKNN, proposed fuzzy c-

means clustering and KCN. Moon and Leemput et.al [9] 

provided Automatic brain and tumor segmentation uses 

Expectation Maximization proposed High Dimension 

wrapping of multichannel probability data to get match 

between atlas and patient image for full classification of 

brain tissue into WM, GM, CSF, tumor and edema. 

Automatic functional MRI image Segmentation [10].  

Huang and Tam et.al [11] provided Automatic MRI Brain 

Tissue Segmentation using Hybrid Statistical and geometric 

model used for measuring consistent performance use of 

FAST and SPM2 compulsory. Heath and Hall et.al [12] 

provided Automatic segmentation of Non-enhancing brain 

tumor in MRI uses image processing, FCM, tissue 

classification proposed more refined approximation 

technique used for Diffusion and perfusion weighted 

imaging. Bai and Lui et.al [13] Automatic Segmentation of 

Putamen from Brain MRI uses Wavelet Transform and 

proposed FCM in combination to Edge Detection 

Technique. C.Clark and O.Hall et.al [14] use knowledge 

based technique, Multispectral analysis and Region analysis 

for Automatic Tumor segmentation and helped in removal 

of Non-Tumor region. Chi and Yan [15] provided Brain 

Image Segmentation using fuzzy Classifiers, Thresholding 

Rule Base Method. Zhenyu and Zongcai [16] provided 

Brain Image Segmentation using Wavelet, Watershed 

Transform. Zhou et.al [17] provided knowledge about 

Extraction of Brain Tumor from MR Images using One-

Class Support Vector Machines. Li and Chi [18] provided 

MR Brain Image Segmentation Based on SOMN. Huang 

et.al [19] provided MRI Brain Extraction with Combined 

Expectation Maximization and Geodesic Active Contours. 

Saha [20] provided MRI Brain Image Segmentation by 

Fuzzy Symmetry Based on Genetic Clustering Technique. 

He and Wang [21] provided MRI Brain Image 

Segmentation. Shen and Sandham [22] provided MRI Fuzzy 

Segmentation of Brain Tissue using Neighborhood 

Attraction with Neural Network Optimization. Duta and 

Sonka [23] provided segmentation and interpretation of MR 

Brain Images: An Improved Active Shape Model. Mayer 

and Greenspan [24] provided segmentation of brain MRI by 

adaptive mean shift. Xuan et.al [25] provided Segmentation 

of MR Brain Image integrating Region Growing and Edge 

Detection. Boer et.al [26] provided WM lesion extension to 

automatic brain tissue segmentation on MRI. 

          For automatic putamen segmentation method based 

on wavelets and neural network is discussed where initial 

position using wavelets and FCM along with edge detection 

to segment putamen in located region. This enhances the 

putamen structure in MR images. By using thresholding as a 

pre-segmentation our method i.e. Brain segmentation using 

fuzzy classifiers became faster than FCM and neural 

network based technique. In fully automatic algorithm for 

separating WM, we use Watershed transform to gain 

interested region of human brain, wavelet is used for 

measuring brain tissues. MR image segmentation is an 

important but inherently difficult problem in medical image 

processing. It cannot be solved using conventional image 

processing technology it combined Markov Random Field 

with Self organizing map includes extra spatial information 

about a pixel region, improves segmentation results without 

extra data samples in training set. In similar way all other 

techniques for MRI Brain Image Segmentation, their results 

and limitations are studied using table shown below- 

 

 

 

 



A Survey Report On Brain Image Segmentation 

 (IJSRD/Vol. 3/Issue 03/2015/528) 

 

 All rights reserved by www.ijsrd.com 2129 

 

X`x` 
NAME OF 

ALGORITHM 
TECHNIQUE USED 

NEW 

TECHNIQUE 

PROPOSED 

LIMITATION RESULTS 

Chung Chin Lin 

et.al[1] 

A Cascade 

algorithm for 

MRI Brain 

Image 

Segmentation. 

Fuzzy C-means, PAIR 

protocol. 

Kohonen 

feature map 

combined 

with FCM 

Require large 

memory space 

and time 

Classify pixel in 

images into 

Gray, White matter 

and cerebrospinal 

fluid. 

Ziang Liao and Tu-

Sheng Lin[2] 

A fast Spatial 

Constrained 

Fuzzy Kernel 

Clustering 

Algorithm 

Kernel technique 

 

Kernel 

technique 

combined 

with FCM. 

High Speed 

Precise measurement 

and 

spatial distribution of 

White, 

Gray Matter and 

Cerebrospinal fluid. 

EL.Sayed,ELDahsha

n et.al[3] 

 

Hybrid 

technique for 

MR human 

Brain Images. 

Discrete Wavelet 

Transform, Principle 

Component Analysis, 

Back propagation 

network-nearest 

neighbor. 

Image 

Classification 

Computer 

Memory 

Calculation of 

Sensitivity, Specificity 

and Accuracy. 

A.Moussaoui,F-

erahata et.al [4] 

A New MR 

Brain Image 

Segmentation 

using an 

Optimal semi-

supervised 

FCM and PDF 

Estimation. 

Optimal semi-

supervised Fuzzy C-

Means and PDF 

Estimation. 

Use of image 

classifier 

Reception 

Time and echo 

delay time. 

Clean separation of 

White Matter, Gray 

Matter and 

Cerebrospinal fluid. 

Wanquinghi,de 

silver et.al [5] 

 

A Semi-

supervised 

MAP 

Segmentation 

of Brain 

Tissues. 

Maximum a posterior 

probability, FCM, 

Gibbs and Markov 

Random Field. 

Use of image 

separator. 

Automatic 

semi 

supervised 

algorithm to be 

used. 

 

Reduce error, more 

reliable, quality of 

pixel improved. 

S.Murugavalli and 

Rajamani et.al [6] 

An Improved 

Implementatio

n of Brain 

Tumor 

Detection 

Using 

Segmentation 

Based on 

Neuron Fuzzy 

Technique. 

Neuron Fuzzy 

Technique, 

Hierarchical self-

organizing Map, FCM. 

Distance 

classifier 

technique. 

Growth rate of 

tumor is 

affected. 

 

Number of pixels 

affected by tumor 

cells, weight vector, 

execution time 

T.Logeswari and 

M.karnan [7] 

An Improved 

Implementatio

n of Brain 

Tumor 

Detection 

Using 

Segmentation 

Based on Soft 

Computing. 

HSOM, 

Segmentation 

Medical image 

segmentation 

techniques. 

Compulsory 

Evaluation is 

required after 

segmentation 

 

It helped in precise 

measurement of 

White Matter, Gray 

Matter and 

Cerebrospinal Fluid 

 

Nahla Ibraheem and 

Monica Mehrotra.[8] 

 

 

Application of 

fuzzy neural 

network for 

image tumor 

FCM, Feature 

extraction, FKNN 

Fuzzy c-

means 

clustering and 

KCN. 

Use of FKNN 

compulsory. 

Image of brain before 

and after applying 

FKNN. 
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description. 

Nathan Moon, Bullit 

Leemput et.al [9] 

Automatic 

Brain and 

Tumor 

Segmentation. 

 

Expectation 

Maximization 

segmentation 

High 

dimension 

wrapping  of 

multichannel 

probability 

data to get 

match 

between atlas 

and patient 

image 

Model based 

segmentation 

method to be 

used. 

Full classification of 

brain tissue into WM, 

GM, CSF, tumor, 

edema. 

 

Automatic 

functional 

Brain MR 

Image 

Segmentation 

using Region 

Growing and 

Seed Pixel. 

Region growing and 

seed pixel method 

 

Technique use 

in change 

detection in 

brain volume. 

Use of radio 

waves  and 

magnetic field 

Categorization of 

assorted regions of 

brain like WM, GM 

and cerebrospinal 

fluid. 

 

 

Albert Huang, 

Rafeef, Tamet.al [11] 

Automatic MRI 

Brain Tissue 

segmentation 

using Hybrid 

statistical and 

geometric 

model. 

Hybrid statistical and 

geometric model. 

Technique  

used for 

combining  

statistical and 

geometric 

information 

Use of FAST 

and SPM2 is 

compulsory. 

Qualitative and 

quantitative 

performance, 

balanced and 

consistent 

performance. 

Lynn m.Fletcher-

Heath,Hall,et.al [12] 

Automatic 

segmentation 

of Non 

enhancing 

brain tumors in 

MRI. 

Image processing, 

FCM, tissue 

classification 

More refined 

approximatio

n technique. 

 

Diffusion and 

perfusion 

weighted 

imaging. 

Slices with and 

without tumor , 

separation of merged 

CSF and tumor 

 

Li Bai, Yihui Lui et.al 

[13] 

Automatic 

segmentation 

of Put amen 

from Brain 

MRI. 

Wavelet Transform. 

FCM 

combined 

with edge 

detection 

technique. 

 

Knowledge 

based 

technique and 

back 

propagation 

network  is 

required 

Moment features are 

extracted from the 

segmented objects for 

a neural network 

classifier to identify 

GM. 

C.Clark, O.Hall et.al 

[14] 

Automatic 

Tumor 

segmentation 

using 

Knowledge 

Based 

technique. 

Multi spectral 

analysis, region 

analysis. 

Clustering 

unsupervised 

classification. 

 

Use of 

clustering is 

compulsory. 

Removing non-tumor 

region 

Y.Zhu, Z.Chi and 

H.Yan [15] 

 

Brain Image 

Segmentation 

using fuzzy 

classifiers. 

Fuzzy 

classifiers,thresholdin

g and Rule base 

method 

FCM and 

Neural 

network. 

Fuzzy theory 

Slice has 256*256 

pixels with 16 bits per 

pixel. 

Zhou Zhenyu, Ruan 

Zongcai [16] 

Brain Magnetic 

Resonance 

image 

segmentation 

based on 

Wavelet 

method. 

Wavelet, watershed 

transform, 

segmentation. 

Brain scan 

technique. 

Watershed 

transform 

Watershed 

segmentation 

multicontextWT hard 

segmentation white 

matter membership 

function. 

J.Zhou, k.l C Extraction of Support vector Image Use of SVM is Acoustic neuronal, 
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han et.al [17] Brain Tumor 

from MR 

images using 

one class 

support vector 

machine. 

machines, 

segmentation. 

analysis 

system, 

Tumor 

volume 

detection 

techniques. 

compulsory. 

 

Craniopharyngioma, 

Glioblastomamultifor

m are seen. 

Yanli and Zheru Chi 

[18] 

MRI Brain 

image 

segmentation 

based on Self-

organizing 

Map Network. 

Self-organizing feature 

map network. 

SOFMN 

Combined 

with Markov 

Field and 

Random Field. 

Use of SOMN. 

Tissue classification 

Scalp, skull, CSF, GM, 

WM. 

 

 

 

Huang ,Rafeef Tam 

et.al [19] 

MRI Brain 

Extraction with 

Combined 

Expectation 

Maximization 

and geodesic 

Active 

Contours. 

Expectation 

maximization. 

Brain 

extraction 

tools, 

statistical 

parametric 

mapping 

technique. 

Pixel intensity 

based 

segmentation 

is required. 

Segmentation of 

cerebrum region, 

lesion slice, normal 

abnormal tissues. 

Sriparna Saha [20] 

MRI Brain 

image 

segmentation 

by Fuzzy 

Symmetry 

Based Genetic 

Clustering 

Technique. 

Genetic clustering 

technique. 

Biomedical 

image 

processing. 

Brain 

extraction tools 

compulsorily 

required. 

Measure brain 

volume, 

Tighter brain mask. 

Shi Juan he, Xia 

Wang[21] 

MRI Brain 

Image 

Segmentation. 

Fuzzy symmetry 

based genetic 

clustering ,Genetic  

theory  is used 

Real coded 

variable string 

length genetic 

fuzzy 

clustering 

technique. 

Clustering is 

required 

compulsorily. 

10 tissues Classes-

CSF, WM, GM, Fat, 

muscle, skin skull, 

Glial matter, 

connective. 

 

 

Shan Shen, Sand 

ham et.al[22] 

MRI Fuzzy 

Segmentation 

of Brain Tissue 

Using 

Neighborhood 

Attraction with 

Neural 

network 

optimization. 

Histogram based 

FCM, Clustering 

technique 

Spatial 

Feature Map 

technique 

 

 

Histogram 

based FCM 

and clustering  

is required 

Tissue classes – Brain 

WM, GM, CSF, brain 

contour 

Nicole Duta, 

Sonka[23] 

Segmentation 

and 

interpretation 

of MR Brain 

images: An 

improved 

Active Shape 

Model. 

Segmentation, 

classification, 

processing techniques 

 

Robust 

segmentation 

technique 

combined 

with FCM, 

image 

classification 

using data 

mining. 

Reduced noise 

levels. 

Calculates intensity of 

pixel. 

 

Arnaldo Mayer and 

Hayit Greenspam 

[24] 

Segmentation 

of brain MRI by 

Adaptive Mean 

Shift. 

Adaptive Mean Shift 

 

 

 

New 

segmentation 

and 

interpretation 

techniques. 

Active shape 

models 

required 

 

Brain 

neuroanatomical 

structure, 

interpretation 

increased 6 folds. 
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Xuan, Adali, Wang 

[25] 

 

Segmentation 

of MRI Brain 

Images: 

Integrating 

Region 

Growing And 

Edge Detection. 

 

Region growing and 

edge detection 

methods. 

 

New edge 

detection 

technique. 

Segmentation 

techniques. 

 

Edge preserving 

smoothed images, 

contour after region 

growing, merging, 

segmented image. 

 

Boer, Vroom an, 

Vermoej, Ikram et.al 

[26] 

Neuron 

imaging White 

matter lesion 

extension to 

automatic brain 

tissue 

segmentation 

on MRI. 

Fully Automated, WM 

Lesion Extension, k-

nearest neighbor 

classifier. 

Image 

processing 

technique. 

Optimization techniques, k-nearest 

neighbor distance. 

Comparison of 

type’s atlas 

registration, 

optimized, 

automated method 

for classification of 

WM, GM, and CSF. 

III. CONCLUSION 

The entire algorithm described above is proposed for 

segmenting brain MRI images. The kernel technique used in 

the algorithm map the clustered image data to high 

dimensional space. The spatial constraints are used to speed 

up computation, this reduces computational complexity. The 

segmented MRI data can be degraded by noise and intensity. 

Some decision support system are developed to classify 

between normal and abnormal brain this uses PCA, FP-

ANN and K-NN. ANN gained worst sensitivity and 

specificity rate. The performance of MRI image in terms of 

weight vector, execution time and tumor pixel are detected 

and compared the results with the existing ones. Fuzzy 

Clustering technique was implemented to detect various 

tissues like White matter, Gray matter, CSF and tumor. The 

change of growth rate of tumor of the same patient analyze 

may also be undertaken. 

The performance comparison of the MRI image in 

terms of weight vector, execution time and tumor pixel 

detected. It is analyzed that the system should be improved 

by adapting more segmentation algorithm to suit different 

medical image segmentation. Accurate Medical Image 

Segmentation is still a problem, the algorithm of FKCN 

based on the integration of FCM and KCN is unsupervised, 

non-sequential and fuzzy membership values from FCM as 

learning rate. This control both learning rate and 

neighborhood relation. It needs elimination and preservation 

of redundant and useful information. The problem of Region 

Segmentation in MR images due to brain image complexity 

has also been addressed using seed point and region growing 

algorithm. Region growing is useful for spinal cord 

segmentation. 

IV. DISCUSSION 

The performance and accuracy of KFM is not so good, 

combined KFM and FCM saves 40% time. This study 

applied for clinical usage to delineate tissues and pass 

validation of clinician. The healthy and patient brain can 

easily be using medical decision-making system designed by 

the wavelet transform, PCA and supervised learning 

methods. Use of mean shift and FCM algorithm seems to 

give good results. The optimization of number of clusters 

followed by local supervision, allowed better segmentation. 

The results shows that semi-supervised segmentation is 

more reliable than unsupervised and supervised 

segmentation, it has better training data for GM, WM and 

CSF. It does not require training data be available for every 

tissue type, just makes use of any quantity of training data to 

improve segmentation. 

     A combined thresholding and fuzzy rule based 

segmentation technique has been presented for analyzing 

MR brain images. We have discussed about a fully 

automatic algorithm for separating white matter from high-

resolution T1-weighted MR image of human brains. It 

appears valid and reliable and used to segment large data 

sets. Our segmentation based on wavelet transformation 

could be useful in measurement of brain tissues and in 

finding correlation of those measurements to behavioral and 

physiological parameters for clinical population. SVM and 

Pattern Recognition are useful in multispectral image 

segmentation. SVM based method in comparison to 

statistics based image segmentation approach work well, can 

learn and map the actual data distribution.  Another step, is 

incorporating better structure positioning information, no 

statistical information is used. Incorporation of such 

information is useful for outlier detection. The results show 

that region growing and edge detection is a very reliable 

method for MR brain image segmentation. Some other 

methods used for precise measurement and classification of 

GM, WM and CSF are KNN classifier using atlas 

registration. 
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