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ABSTRACT 
Human brain consists of million neurons. Diffusion tensor imaging is an advanced technique to measure the nervous system 

tissues. Imaging has been a powerful technique to navigate us through this vast entity and identify the places where biological 

events of interest occur. Pattern based morphometry is an application for measuring the change in brain parametric mapping. 

Morphometry is identifying and characterizing differences and correlation between brain shapes among population. Study of brain 

activities has drawn attention among many researchers on different diseases counting schizophrenia, autism, Alzheimer and 

Turner’s syndrome. Morphometric analysis forces a pact between sensitivity and specificity that has drawn attention. A novel 

technique that illustrates the neurological study of brain with DTI and various patterns of morphometric brain change. To keep the 

localization and sensitivity contributed by the analyses, while maintaining the specificity and sensitivity. The aim of this paper is to 

increase the specificity, and to study the neurological change across the groups with image compression.. 
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INTRODUCTION 
 
  These days Medical Imaging with Biomedical Engineering has become a part  in clinical applications 
.Detecting modification in non –biological structure could be a difficult task which can be either longitudinal or 
cross-scale[4]. Estimates of survey are reliant on numerous factors .Some factors are with the images and others 
with its methods. There are diverse forms of examination of brain such as Single-photon emission computed 
tomography (SPECT), Computed tomography (CT), Positron Emission Tomography (PET), and Magnetic 
resonance imaging (MRI). In this MRI is widely used to detect abnormality localization in patients which is 
subjected to noise while segmentation.  
 To detect the neurological change across groups DTI signifies translational motion. Diffusion tensor 
imaging of live and fixed brains reveals three important facts: (1) move of liquid molecules; (2) DTI uses this 
liquid motion as a probe to infer the neuroanatomy; and (3) the information DTI carries is dominated by 
anatomy and less influenced by physiology. Deformation varies in different ways (i.e.) the amount of 
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deformation depends on the morphology of the subject. Image compression is used to analyse among the group, 
where large amount of data is used. 
 

 
 
Fig. 1: Six regions present in brain image usually used for morphometric analysis. 
 

 
 
Figure-2.Transistional liquid molecules. 
 
 In this paper we will exploit a new technique Diffusion Tensor Imaging (DTI) along with Pattern and 
Surface based Morphometry (PBM) and (SBM), in which former is a data driven technique and later measures 
geometric models of cortical surfaces. 
 
Background: 
 The specificity of region-based approach along with the boundary-based approach were used to combine 
the localization and sensitivity advantages. By using TBM we can find the volume changes typically that appear 
at tissue boundaries in homogenous brain regions [1]. Brain registration is also one of the tools used for 
studying morphometry. Registration can be difficult depending on anatomical variability and complexity in 
structures. Log-jacobian images of such warps should be uniformly close to zero [1].  
 Multiple atlases of brain MRI is collected across subjects and computed. For atlases OASIS (Open Access 
series of Imaging Studies) database is used that range from 18 to 96[15]. 
 

 
 
Fig. 3: Atlases across different ages for subjects in the OASIS data set. 
 
 The atlases compute sharpness and features of image to higher degree. A method to overlay the images 
from their source and the manipulation of their transparency attributes or by assigning them to different color 
channels. Image fusion can be performed at three different levels 1.Pixel/data level, 2.Feature/attribute level and 
3.Symbol/decision level. These are done to serve for different purposes. Fusion rule is being used here to 
determine the fusion results [12]. 
 Multistructure deffeomorphic registration approach to approve accuracy and robustness [2]. Many Group-
based Neuroanatomical studies is the extraction of morphometric features that can be used for characterization 
of anatomical variability across or within groups .This study has approaches like voxel-based and tensor-based. 
Voxel-based morphometry computes the changes in volume due to registration [6]. It generates specific 
hypothesis about brain changes overtime. It is an automated technique that has grown in popularity .It uses 
statistics to identify difference in brain anatomy between collections of subjects, which in turn can be used to 
assume the presence of atrophy or, less normally, tissue development in subjects with disease.  
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Fig.4: Overlaying monochrome images using different color channels. 

 

 
 
Fig. 5:Visualization of the residual variance from group wise registration of all subjects in the OASIS database. 
 
 Tensor-based morphometry is done in deformation fields. TBM uses the log-determinant jacobians. Studies 
the longitudinal changes. The image determines the multistucture and MRI-based approach. Elevated specific 
absorption rate (SAR) associated with increased main magnetic field strength remains a major safety concern in 
ultra –high-field (UHF) [14]. SAR calculation requires the knowledge of electric field induced, and the local 
electrical properties of tissues. 
 Cortical thickness estimation performed [8] in-vivo via MRI is a technique to understand the progression of 
neuro-degenerative diseases. Longitudinal results for control and AD (Alzheimer Disease) subjects are done by 
three methods [4] .1.Free surfer, 2.laplacian, 3.Registration. Free Surfer cortical thickness pipeline processing 
involves intensity normalization, registration segmentation and automatic topology correction. Laplacian 
method segments Gray matter (GM), white Matter (WM) and cerbro spinal fluid (CSF) is done in T1 weighted 
image of tissue type. Registration method calculates WM, GM & CSF segmentation and a greedy diffeomorphic 
registration was being used. Various methods are used to compute deformation of brain. Pattern based 
morphometry is used to discover this dictionary of image patterns. The identification is done using MAT lab. 
 

 
 
Fig. 6: Image generated by subtracting an image using ADNI database images. 
 
 The time taken to identify single image is 8.765559 seconds. The cortical surface has the grey matter, white 
matter and CSF (cerebrospinal fluid). The Kullback – Liebler Penalty Term [1] use a fluid-flow implementation 
in which the matching term is MI(mutual information), the velocity is computed by Gaussian convolution, and 
the penalty term is based on the Kullback–Liebler divergence metric and a method for change detection, called 
G-KL, compares it to a TBM method having no boundary information (KL). 
 
Proposed Method:  
 To analyse these patterns we use DTI along with pattern and surface based morphometry. Here DTI is used 
to measure the neuroanatomy of liquid molecules. Pattern based morphometry uses the dictionary learning 
algorithm to characterize the differences among the groups while the surface based morphometry models the 
cortical surface. DTI works on the image contrast in MRI. 
 Algorithm used in DTI-PSBM (Diffusion Tensor Imaging with Pattern and Surface Based Morphometry) is 
1.Identify the abnormality 2.Extraction of cortical surface 3.Evaluation of cortical surface 4.Diffusion 
Evaluation 5.Reconstruction 6.Analysis of Group 
 
Identify The Abnormality: 
 Large set of different images is generated by subtracting an image in Group 1(G1) from its neighbor Group 
2 (G2). G1 contains set of images M={a1….am}and G2 contains set of images N={b1….bn}, then the image is 
generated as  
GOI= M – N (for all am & bn images) 
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 Any image generated by subtracting an image in Group 1 from its neighbor in Group 2 can be expressed as 
a straight combination of a dictionary of image patterns that extricate the two groups. It is done to discover this 
dictionary of image patterns. 
 
Extraction Of Cortical Surface: 
 Layer of cortical surface is being measured and extracted. The cortical surface has the grey matter, white 
matter and CSF (cerebrospinal fluid) .Many manipulations are applied to the surface. 
 
Evaluation Of Cortical Surface: 
 Evaluates grey and white matter of the simulated images and Renders cerebrospinal volume from pial 
surface. The variational derivative of the matching term M takes the form, 

         

 Where m is a scalar function and ΔT1(g(x)) is the intensity gradient of T1 at the location specified by g(x) 
and T1 is the target image.This Generates high dimensional morphological patterns representing group 
differences.Image is smoothed and reconstructed by surface based analysis.Track changes associated with age 
and disease process globally. 
 
Diffusion Evaluation: 
 Diffusion tensor imaging of live and fixed brains reveals three important facts: (1) move of liquid 
molecules; (2) DTI uses this liquid motion as a probe to infer the neuroanatomy; and (3) the information DTI 
carries is dominated by anatomy and less influenced by physiology. 
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Fig.7: TE (echo time) and TR (repetition time) are related to the timing and b values are related to a pair of     
     pulsed field gradients. 
 
 Then the diffusion tensor value is calculated 
Tr(D)=Dxx+Dyy+Dzz 
 
Reconstruction: 
 Image is being smoothed by the moving average smoothing technique and the image is being reconstructed. 
 
Group Analysis: 
 Once the reconstruction has been computed, images are fed into wavelet decomposition and compressed. A 
group analysis is performed across control groups with the following 1.White matter 2.Grey matter 3.Cerebro 
Spinal Fluid and 4. Transition of liquid molecules with pattern of images which is compared with age and 
gender of the control groups. 
 
Experimental Results: 
 The abnormality between groups are identified by subtracting between the groups. Then cortical surface’s 
grey matter, white matter and CSF (cerebrospinal fluid) are extracted where many manipulations are done. 
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Fig. 8: a) CSFb)  WMc) GM. 
 
 By using, DTI we will infer neuroanatomy of the brain abnormality. 
 

  
 
Fig. 9:  Evaluation of diffusion tensor. 
 
 Group analysis is performed from the obtained values  
 
Conclusion: 
 The technique of DTI with PBM and SBM measures  volume and surface of MR images and computes the 
inverse consistency of it and identifies across five control groups leaving the penalty term. Sensitivity has been 
increased along specificity and localization. Results are to be analyzed Future result can be on 3D brain images. 
 

ACKNOWLEDGEMENT 
 
 Data used in the preparation o f  result were obtained  
[1] Alzheimer’s disease Neuroimaging Initiative (ADNI) database (www. loni. ucla. edu/ADNI). ADNI. 
www.loni.Ucla.edu/ADNI/Collaboration/ADNICitatationshtml. 
[2] http://www.bic.mni.mcgill.ca/brainweb. 
 

REFERENCES 
 
1. Evan Fletcher, Alexander Knaack,  Baljeet Singh, Evan Lloyd, Evan Wu, Owen Carmichael, Charles 

DeCarli and Alzheimer ’s Disease Neuroimaging Initiative, 2013. “Combining Boundary-Based Methods 
With Tensor-Based Morphometry in the Measurement of Longitudinal Brain Change” IEEE Transactions 
On Medical Imaging, 32(2): 223. 

2. Ali, R., Khan, LeiWang$ and Mirza Faisal Beg$, 2013. “Multistructure Large Deformation Diffeomorphic 
Brain Registration,” IEEE Transactions On Biomedical Engineering, 60-2. 

3. Bilwaj Gaonkar, Kilian Pohl and Christos Davatzikos, “Pattern Based Morphometry,” Section for 
Biomedical Image Analysis, University of Pennsylvania. 

4. Douglas, N., Greve, Martinos,  “An Absolute Beginner’s Guide to Surface- and Voxel-based Morphometric 
Analysis,” Center for Biomedical Imaging, Massachusetts General Hospital Harvard Medical School. 

5. Jennifer, L., Whitwell, 2009. “Voxel-Based Morphometry: An Automated Technique for Assessing 
Structural Changes in the Brain,” The Journal of Neuroscience, Department of Radiology, Mayo Clinic, 
Rochester, Minnesota 55905, August 5, 29(31): 9661–9664 • 9661. 

6. Matthew, J., Clarkson, M. Jorge Cardoso, Gerard R. Ridgway, Marc Modat, Kelvin K. Leung, Jonathan D. 
Rohrer, Nick C. Fox, Sébastien Ourselin, 2011. “A comparison of voxel and surface based cortical 
thickness estimation methods,” Centre for Medical Image Computing (CMIC), The Engineering Front 
Building, University College London, London, WC1E 6BT, UK, Dementia Research Centre, UCL Institute 
of Neurology, University College London, London, WC1N 3BG, UK, NeuroImage, 57: 856–865. 



127    S.R.Sridhar  and R. Keerthana,2015/ Advances in Natural and Applied Sciences. 9(17) Special 2015, Pages: 122-127 

7. Vatsa, M., R. Singh and A. Noore, “Denoising and  Segmentation of 3D Brain Images,” IIIT Delhi, India, 
{mayank, rsingh}iiitd.ac.in, West Virginia University, Morgantown, USA, afzel.noore@mail.wvu.edu. 

8. Rui Shen, Member, IEEE, Irene Cheng, Senior Member, IEEE and Anup Basu, Senior Member, IEEE, 2013. 
“Cross-Scale Coefficient Selection for Volumetric Medical Image Fusion,” IEEE Transactions On 
Biomedical Engineering, 60(4): 1069. 

9. Xiaotong  Zhang, Sebastian  Schmitter, Pierre-François Van de Moortele, Jiaen Liu and Bin He, Fellow 
IEEE 2013., “From Complex B1 Mapping to Local SAR Estimation for Human Brain MR Imaging Using 
Multi-Channel Transceiver Coil at 7T” IEEE Transactions On Medical Imaging, 32-6. 

10. Yuchen  Xie, Jeffrey Ho and Baba C. Vemuri, Fellow IEEE, 2013. “Multiple Atlas Construction From A 
Heterogeneous Brain MR Image Collection” IEEE Transactions On Medical Imaging, 32-3. 

11. “Digital Image Processing”, 2002. Rafael C.Gonzalez & Richard E. Woods, Addison-Wesley. 
12. Khalid  Sayood, 2011. “Introduction to Data Compression”, Third Edition, 423-513. 
13. Gonzalez, R.C. and Wood, 2011. “Digital image processing using MATLAB” Reading, Second addition, 

McGraw Hill Companies, 331-439. 
14. David salomon, 2011. ``Data compression- the complete reference'', 4th  Edition, Springer international 

edition, 532-639. 
15. Jain, A.K., 1989. "Fundamentals of Digital Image Processing", Reading, New Jersey: Prentice Hall Inc., 

479 - 533. 
16. Basser, P.J., J. Mattiello, D. LeBihan, 1994. Estimation of the effective self-diffusion tensor from the NMR 

spin echo. J Magn Reson B. 1994;103:247–254. [PubMed] 
17. Basser, P.J., J. Mattiello, D. LeBihan MR diffusion tensor spectroscopy and imaging. Biophys 

J.1994;66:259–267. [PMC free article] [PubMed] 
18. Conturo, T.E., N.F. Lori, T.S. Cull, 1999. Tracking neuronal fiber pathways in the living human brain. Proc 

Natl Acad Sci USA, 96:10422–10427. [PMC free article] [PubMed] 
19. ”Pattern –Based With Surface-Based Morphometry Survey On Brain Changes” 
20. Keerthana, R., M. Babu, S.R. Sridhar,  Ijret: International Journal Of Research In Engineering And 

Technology   Eissn: 2319-1163 | Pissn: 2321-7308. 
21. Neuron 51, 527–539, September 7, 2006 ª2006 Elsevier Inc. DOI 0.1016/j.neuron.2006.08.012 
22. Principles of Diffusion Tensor PrimerImaging and Its Applications to Basic Neuroscience Research 

Susumu Mori1,2,* and Jiangyang Zhang1 1Department of Radiology Division of NMR Johns Hopkins 
University School of Medicine 720 Rutland Avenue Baltimore, Maryland 212052F.M. Kirby Research 
Center for Functional Brain Imaging Kennedy Krieger Institute 707 North Broadway Baltimore, Maryland 
21205 

23. Diffusion Tensor Imaging: Concepts and Applications Denis Le Bihan, MD, PhD,1* Jean-Franc¸ois 
Mangin, PhD,1 Cyril Poupon, PhD,1 

24. Chris A. Clark, PhD,1 Sabina Pappata, MD, PhD,1 Nicolas Molko, MD,1,2 and Hughes Chabriat, MD1,2 
25. (IJCSIS), 2010. International Journal of Computer Science and Information Security, 7-13. Medical Image 

Compression using Wavelet Decomposition for Prediction Method S.M.Ramesh Senior Lecturer, Dept. of 
ECE Bannari Amman Institute of Technology Erode, India E-mail: smrameshme@yahoo.co.in 
Dr.A.Shanmugam 


