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1- Diffusion Tensor Imaging 

2- Brownian motion 

3- Diffusion Weighted Images 
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1- Principal Diffusion Direction 

2- Fractional Anisotropy 

3- Fiber Assignment by Continuous Tracking 

4- Streamline 

5- EZ-Tracing 

6- Lambda Chart Analysis 
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7- Tensor Deflection 

8- Fast Marching 
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1- High Angular Resolution Diffusion Imaging 
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3- Level set 
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1- Cost Function 
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1- Fractional Anisotropy Weighted Speed  

2- Adaptive Weighted Factor 
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1- Echo Planar Imaging 

2- Eddy Current 

3- Affine Registration 
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ROC of Voxel Detection, FM
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ROC of Voxel Detection, FAW-FM
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ROC of Crossing Detection, FM

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1-Specificity

S
e

n
s
it

iv
it

y 100000

128

64

32

�

ROC of Crossing Detection,FAW-FM

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1-Specificity

S
e

n
s

it
iv

it
y

100000

128

64

32

16

8

��
��	
T��*N�N���3�ROC���#3���0��	
O3�������3��Q.%���������5��R.0���#�(U�+.���������(%�0�5S������� �(%�0�5S�*�����������3�V9D*���-.��. 

��

 

����        ��

 ���
��

��	
W� �#�%�����C��!��?%�.�*�@%X�Q%�.0��Q.%���������5��R.0���#���������(%�0�5S�������6��� �(%�0�5S���*�����������3���-.���5� �������

��

���  �����  

@A8�B  

@CB  

@DB  

@�B �

�@�B 

@=B  

www.SID.ir

Archive of SID



"����+�� ��8���'+
1& 

�:����%�#
&�'()���� ��!"�	������#$*����+��!�*�!�"����
,-��

?���8��?����0$��,�;(���)�43����?����0$���s��8��d��?����0$�

,�� ��� � +�Q
�K�K�� ��,��	����8� ����>
��
�)� *�i���


������%����
� ,�� ��� ��
(
�� <#)� ���1,�:�%Om� P������ ;��


 8����)�*?���8��?����0$��� 8����)������;��
�4!���.
��&

��
������=7�4�����@�s��8��d��,�+�Q��
�sH�K	�4��3)��*�����

�8���
� ���%� +�Q� ?���8�� ?����0$����"�=
�� Q��� �8� 4�� ��

 8�� ���!� *���� s��8� �d�� ��)� v]T�� ?����0$�� 4#�$��� ��

 8�����!���=7�sH�K	�4���
 �=�7����%�+���>� ��@�4��,��

"�3�_8�#�	�!�� 8����)����,*���

��d��?����0$��,���&�
�����������%�
�����;�%��?����0$��,�s��8

�)�4=8�/%� 4����� ��=��� *�?����0$��
�����;�%�s��8� �d������ ��

�4
��8(����K%�+������c
FA����������-xr��Z��,� 7�8-G��4K�@�

� 4�� 4����� ��=��� ?����0$�� 
���� ,� 8����� ,� 7�8�m��4K�@�

 8��4�����U������ *;�%���),�� �s��8� �d��?����0$��%�����)��

4�� ���
� �����<�!,� 2��	��8����4=8�/%� ��c3%� 4�� 4����&�
�&

�%�����
��u.8�;��8��;�%��,� 7�8�)��*��

��

"<����=�E%#�F�����G��

?����0$�� ���&
�������%��+�Q�?���8��Bh��j� C�s��8� �d�� ,

B�GC4
��8(� ���K%� ��
����
�FA��%�4������c
� ������ �	� ��)

��.�/%����b��E�4����%(� 8������%��,�,
�����
��,�����
�

����6�� ��0
���&�

��3!� *��c
��� ��� ��)� ���3��>� ?����0$�

.	�<%�7�����X�,����K%�+�����K����%��7���� 7�8�4!���)

���
� ��� 7�8� s��	�����!� ���K%� ��0
���&
��,� �3!� ���>

<�!,� ;,��� 4�� ?����0$��&
���)� ���,� ���!� ���%� b��E�*

������%�+�����3��������4l��

��X������ ������,��	SNR��Q��

����*���H������%��7��� 7�8�s��	����v]T��+����0�����)

���!�L6E��%�����!��	
���8�����>���
�������%���)���4�)���*

���� q8�3%� ���K%� ��� ��#a�!� ���K%� '�\�
�
��4
��8(� ���K%

                                                 
1- Corticospinal  Tract 

�%��7�����
�4��?����0$���	���)���,���)����,����!�����
����

+��&�� ��H� ���K%� '�\�
��'�6.%� ���K%� ��� ������� 4
��8(

�%��7�����
�4���
���
�?����0$��4!���)���4!��&���%�sH�K	

����
�FA���)����,���3��&�+���>�*�b��\�8�����q�	�	�+���4�

�&���%
����� 4
��8(� ���K%� q8�3%�
� '�\�
�� ��� 4!�  8���


�����@
��%���0
���&����6����
�p�
��%��)���*���

��&��)� ����� ;��
� 4!� ��.
��� ��� 
,�� ��� ����	� ���


��6T��{X�,�������&���
�	����K%�,FA��%��R����p�*�����
��R�

����
�&���
�	��6T���X�,������ ������9	�
,����FA��������

�%� ���!�)��� *� ���K%� ��� ���
� ��Ro	� �0��� ���H� ��FA ����

�����K%FA������K%�������!�Q��FA��%�+���>���)�*�<%�7�+��

�%� q=8� ?����0$�� 4!� ��)��d�� �f��� 
��0
���&�
� �
�,

s��8�s��8� �d�� ?����0$�� ��� ��%,�K%� ���
� ��N�� ��� �

�3!�<�7�����
��8�� *4!�<�$��+���4��?����0$������
��u.8����

��������
���FA������������6T���X�,������ ������
�4!�?!

�%����9	4�� =�
�
���!� 7�8������&����������
FA�������

�%�F�����&��*� 8���
�
�&���%�b��\�8�����1���3�����

���� �6T�� �X�,������  ��� ���  �A.@� 2�7� ���,�  67� 4�

�%�
����6������	����
���N���)*���

� ��0��� ���H� ��� �R�� +����� �c
��� ��FA��� 7�8� s��	� ��

���
� ���  7�8� 4!� ?�������������
�����  �A.@� 2�7

�&���%
��
��&���%�sH�K	��3
�%�������&���%�������!
�=�7��

��%� ;(� k��H��)� *�4���
� k��H�� ��� ����
�� u.8� +�����3�

�%����3%�sH�K	����,���);(��%���=7�3!�*�?���8��?����0$����

4
��8(� ���K%� s��8� �d�� ?����0$�� ,� +�Q�
����
�FA����

�%�4�����c
��)�*�%�q=8�4
��8(����K%�+���4!���)�?����0$�

<�!,� 4�� �
���
�&
�����
��&���%
���)� ���,� sH�K�%� *���

�,� ��)� <�� <#�%� +��� ��)� v]T�� ?����0$�� ��� 4#�$��

���� 7�8
�<�!,�2��	�%�4=8�/%��&��)�*�?����0$��+�����3�

�3!���=7�sH�K	�4���
����4!������&��E����@*��

www.SID.ir

Archive of SID



��������	
����
�������������	�������������� 

�-������ ��!"�	������#$�%�#
&�'()�*����+��!�*�!�"����
,- 

������;�%��U������q=8�4
��8(����K%�+���0
��c
���� �,gx-�

������
����� ;�%���4
��8(�+����� �c
� ��� ��� s��8� �d�� ?����0$�� �

�%�)����<�!,� 2��	� �8���� 4�� ���
�  $��� +��� ��� �����
�&

�%�����	�)��� *�
�����4�����
� 4!� ����%��E��� ��� ���+���

�%��������%�s��8�4
��8(���� 8���������)��FA���)����:�8�*���

� �

H#
I ��

��

1. Bammer R, Acar B, Moseley M. In Vivo MR Tractography Using Diffusion Imaging. Eur J Radiol 2003; 45: 

223-234. 

 

2. Melhem E, Mori S, Mukundan S. Diffusion Tensor MR Imaging of the Brain and White Matter Tractography. 

AJR 2002; 178: 3-1. 

 

3. George Arfken, Hans J. Weber, Mathematical Methods for Physicists. Academic Press; 5 edition (October 

2000).   

 

4. Pierpaoli C, Basser P, Toward a Quantitative Assessment of Diffusion Anisotropy. Magn Reson Med 1996; 

36: 893-906.  

 

5. Westin C, Maier S, Khidhir B. Image Processing for Diffusion Tensor Magnetic Resonance Imaging. In 

Proceeding of 2nd Int. Conf on MICCAI 1999; 441-452. 

 

6. Mori S, Crain B, Chack V. Three Dimensional Tracking of Axonal Projections in the Brain by Magnetic 

Resonance Imaging. Annual Neurol 1999; 45: 265-269. 

 

7. Basser P, Pajevic S, Pierpaoli C. In Vivo Fiber Tractography using DT-MRI Data. Magn Reson Med 2000; 44: 

625-632. 

 

8. Matsuzawa H, Nakada T. Lambda Chart Analysis and Eigenvalue Imaging. Integrated Human Brain Science: 

Theory, Method Application 2000; 219-225.  

 

9. Terajima K, Nakada T. EZ-Tracing: A New Ready to Use Algorithm for Magnetic Resonance Tractography. 

Journal of Neuroscience Methods 2002; 116: 147-155. 

 

10. Lazar M,  Weinstein D, Tsuruda J. White Matter Tractography Using Diffusion Tensor Deflection. HBM 

2003; 18: 306 –321. 

 

11. Hagmann P, Thiran J, Johnson L. DTI mapping of Human Brain Connectivity: Statistical Fiber Tracking and 

Virtual Dissection. Neuroimage 2003; 19: 545–554. 

 

12. Parker G, Barker G, Thacker N. A Framework for a Streamline-Based Probabilistic Index of Connectivity 

(PICo) Using a Srtuctural Interpretation of Anisotropic Diffusion. Magn Reson Med 2002; 1165.  

 

13. Parker G, Wheeler-Kingshott C, Barker G. Estimating Distributed Anatomical Connectivity Using Fast 

Marching Methods and Diffusion Tensor Imaging. IEEE Transactions on Medical Imaging 2002; 21: 505-512. 

 

14. Campbell J, Siddiqi K, Rymar V. Flow-based fibre tracking with diffusion tensor and q-ball data: Validation 

and comparison to principal diffusion direction techniques. Neuroimage 2005; 27: 725-736. 

 

www.SID.ir

Archive of SID



"����+�� ��8���'+
1& 

�;����%�#
&�'()���� ��!"�	������#$*����+��!�*�!�"����
,-��

15. Staempfli P, Jaermann T, Crelier G. Resolving fiber crossing using advanced fast marching tractography based 

on diffusion tensor imaging. Neuroimage 2006; 30: 110–120. 

 

16. Pierpaoli, Jezzard P. Diffusion Tensor MR Imaging of the Human Brain. Radiol 1996; 201(3): 637-648. 

 

17.  J. A. Sethian. Level Set Methods and Fast Marching Methods, Second edition. Cambridge, MA: Cambridge 

Univ. Press, 1999. 

 

18. Darki F, Oghabian�M, Ahmadian A. Modified Fast Marching Tractography Algorithm and Its Ability to Detect 

Fiber Crossing. 29th Annual International Conference of the IEEE EMBC 2007; 319-322. 

 

19. Darki F, Oghabian M, Ahmadian A. Diffusion Tensor Digital Phantom for Crossing Fibers Detection. 

Proceedings of the 4th Iranian Conference on MVIP, Mashad, Iran 2007. 

 

20. Kingsley P. Introduction to Diffusion Tensor Imaging Mathematics: Part 


. Tensor Calculation, Noise, 

Simulation, and Optimization. Concepts Magn Reson 2006; 155-179. 

 

��

www.SID.ir

Archive of SID


