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What 1s dTV? What can I do with dTV?

'

Fiber tracking trajectory tubes displayed with
volume-rendering of b=0 1mage

(diffusion MRI data set pre-processed for SLF-cancel [3,4])

dTV 1i1s a plug-in software for a
general-purpose volumetric image data

viewer, VOLUME-ONE [1].

Based on diffusion MRI analysis, dTV
produces graphic objects such as fiber

trajectory lines displayed with other
graphics objects in VOLUME-ONE.

You can perform diffusion MRI-related
studies such as fiber tracking, ROI
analysis, etc. [2]

Currently, second release of version II
(dTV.II SR) is open to public

dTV and VOLUME-ONE softwares
are currently for Win32 environment
only.



dTV at a Glance

Analyze diffusion MRI, create
graphics objects, and transfer
them to VOLUME-ONE

/ TV SR (¢ 2005 UTR. [ [ /! VOLUME-ONE v1.72 (C) 2005 VOLUME-ONE ORG O

File Setting Special Help| File  Edit Dizplay Analysiz  Visualization  Tools
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dTV as plugin for VOLUME-ONE: General purpose volume data viewer
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Data Load and Save
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DTI file (incl. MPS setting) CHi+K
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ROl abject Study ohject
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MATY-11 MPG description file (not used in earlier dTV)
1.00.00.0

0.0 1.0 0.0
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0000 . 000000 0.000000 0.000000 0.000000
1000. 000000 1.000000 0.000000 O.000000
1000. 000000 0.643000 0. /66000 0.000000
1000. 000000 0.256000 0.307000 0.916000
1000. 000000 0.745000 -0.594000 0. 305000
1000. 000000 0.164000 -0.507000 0.846000
1000. 000000 -0.786000 -0.3521000 0.5713000
1000. 000000 0.767000 0.42/7000 0.439000
1000. 000000 -0.506000 0.833000 0.224000
1000. 000000 0.667000 -0.19568000 0. /726000
1000. 000000 0.128000 -0.959000 0.254000
1000.000000 -0.178000 -0.883000 -0.403000
1000. 000000 0.265000 -0.580000 -0./767000
1000. 000000 -0.340000 -0. 736000 0.585000
1000. 000000 -0.807000 0.328000 0.5071000
1000. 000000 0.336000 0.045000 -0.941000

t Jones]d txt
File Edit Font Macros

MPG text file example

Studdy |

Load MRI files
— dTV: DICOM, raw, etc.
— VOLUME-ONE: Analyze, raw, etc.

Load MPG setting data

— Text file format

Export volume data

— Voxelized tract, etc.

Import MRI volume data set loaded 1n
VOLUME-ONE

— Transfer data to dTV automatically when
dTV is launched

Save session data as a file

— 1ncl. settings and results for fiber

tracking, ROI analysis, etc.



Fiber Tracking

Fiker tracking Fiker tracking Fiker tracking
Target |Avoidance | Setting |Summary | Seed Target | Avoidance |Seﬂing |Summar\; | Seed |Target Setting |Summary |
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— 3 function types
« Seed: tracking start points
» Target: must pass through
* Avoidance: must NOT pass through

— Sphere, freehand curve, etc.

Bl lofr] 2o smorn| || 2lB]<]s ][] some e | 2] [o] 1] sore. semtn | — Set on various plan; (axial, sagittal, etc.)
: of several types of images (b=0, FA, etc.)
seed target avoldance

— Single or multi on list of ROI editor
e Seest | Trget | avoidance | Seting Summry | —  Semi-auto capture by region_growing

Seed Points: 21635
Tracked Lines: 1235
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Tracking Displayl Tracking Display
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Seed point densit
w bagic “ advanced # anisotropy coding p y
Stop if + distance coding

o B — Two tracking algorithms

w directional coding
FA& = 018

W UNigueE colar

* Basic : e, tracer
* Advanced: modified tensor-line
— Tracking termination criteria
* FA, ADC, S, (b=0 signal), and angle
tracking setting  display setting summary — Trajectory primitives
W/ * tubes or hairlines
— Trajectory colorings

» Uniform, diffusion anisotropy-coded, fiber
orientation, etc.

*  Summary for tracking
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various fypes of trajectory colorihg



Diftusion Profile Display / ROI Analysis
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* Anisotropy or tensor orientation

 Voxel-based statistics inside ROI
— Tensor eigenvalues, ADC, FA, etc.

Symboal density

« narmal #* high
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Anizotropy emphasis
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ROI (voxelgroup) ellipsoids in anisotropy color ellipsoids in orientation color



ROI Editor

Liility |

Study performer ROl editor

.  Create, copy, edit and store various
& | type | vis.| statuz | lakel
1 Sp +  free  Spherical types Of ROI
2 Fh + free  Freeshand 1 ;
R free  “Yoxelgroup 1 I3 = Spherical - Sphere
Duplicate
Delete Freehand — Freehand curve
- Woelgroup . . .
b2 1 « on various planes (axial, sagittal, etc.) of
Status - :
several types of images (FA, etc.
I visible . |sprerical 1 ﬂ e v 1 Yp ges ( )
: : — Voxelgroup
ROI object list and menu . .
| » Captured by region-growing
= o el [ E“ nnnnnnnnnnnn « ROI shape processi-ng - |
- . —— — 3D Morphological dilation/erosion
nra fpm . .
SN T— * Displayed in VOLUME-ONE
‘ 3 P T —
Silelslolsl dome om] | | LRl olslsl dore ] | | 2LELelslol] e s
spherical freehand  voxelgroup (by region-growing)

Displayed in VOLUME-ONE Shape processing (dilated) (eroded)



and more ...

Add computational images and transfer
to VOLUME-ONE for 3D display

— FA, color FA, ADC, and 1sotropic
diffusion

e Fiber tracking result dump as text file

* Fiber trajectory voxelization

— ROI (voxelgroup) or color/grey volume

« Several time consuming processes
were implemented by multi-thread

 Several additional functions only for
research (ex. SLF canceller)

Al|f reneer AREE

Computational images transferred to VOLUME-ONE — need to contact with the developer

B fibetrak dump txt

i

dutﬁped fiber tracking result | Trajectory voxelization (voxelgroup ROI, color/grey volume)




Gallery

Marmoset MRI analysis [6]

dTV in operation
theater for image-
guided surgery

Optic chiasm

Simplified version of dTV
available in GE MR-scanner

Not used
for A,>A,

Anisotropy
coloring [2]
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VOLUME-ONE is available at:
http://www.volume-one.org/

dTV is available at:
http://www.ut-radiology.umin.jp/people/masutani/dTV.htm

Hihg Official Book (in Japanese):
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CD-ROM included:
VOLUME-ONE, dTV, and sample data



