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Project Goal

7

DTI Project aimed at developing a proof-of-concept
DTl analysis and visualization tool with the following
capabilities:

Integration of SIMILAR Tensor Array Core (STAC) into VAVframe
data structure

DWI-to-DTI conversion (tensor field estimation)
Basic fiber tractography
Split & Merge Fiber Tractography

Haptic Slicing
Haptic ROI shaping and positioning
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Diffusion Tensor - MRI Reminder
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DT-MRI is a recent technique providing information about

the geometry of fiberous structures by modeling the
diffusion pattern of water molecules with a second order

tensor.

Brain dissection showing the structure of white matter (http://www.vh.org/Providers/Textbooks/BrainAnatomy/TOC.html)
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STAC

array_dimensionality
array_size
array_index_names
array_tensor_metric

> Data Grid Description / Physical World

AN

 tensor_order
 tensor_index_types
 tensor_index_names

e tensor name > Tensor Description

« description
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DWiI-to-DTI
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Basic Tractography e
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SMT

SMT (Split & Merge Tractography) is a
combination of basic tractography and
probabilistic connectivity analysis in a
Bayesian framework.

It aims at combining the advantages of both
approaches.

See MICCAI 2007 (Brisbane, Australia) for further details
or visit www.vavlab.ee.boun.edu.tr
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Base Application

B eNTERFACEDY DTI Application

DTI File

Yolume Visualization

Fiber Tracking

Max. Deflection Angle (deq.) (30,00 3

Minimum Fa allovwed 0,40

4

Length Step 0,40

4

Compute Tractography

Haptics
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Haptic Interface Architecture

Qt
Haptic Messenger
* Q Object
Visualization Operations Haptic Device Operations
* QVTK-Widget environment * QGL-Widget environment
* VTK (www.kitware.com) * CHAI-3D (www.chai3d.org)
» 50 Hz update rate * 1000 Hz update rate
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Haptic Slicing & ROI
o7

Demo Video
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* Fine tuning of the haptic interface for clinic
usability

» |ntegration of tractography output with the
haptic interface

» |[ntegration of SMT algorithm

Missing Parts

Future Direction: 3D stereo vision



