NIMI

National Institute
of Mental Health

1%

New data visualization and analysis tools
INn AFNI-FATCAT

Paul Taylor, Gang Chen, Robert Cox, Daniel Glen, Richard Reynolds ANERooGcAL

Scientific and Statistical Computing Core, NIMH / NIH /| DHHS, Bethesda, MD, USA
Contact: paul.taylor@nih.gov http://afni.nimh.nih.gov

[
' Uﬂamm AND STROKE

Lo ¥ % L
:_-\. : LK s i
- s ¥ - s
. - ‘g L -
_— y | 1
ANI Sl M £
- . Y ' - -
g =
Pirg ’:'p F I..,JJ- -_..

G 2=

We describe new visualization and analysis tools for DTl and FMRI data in FATCAT?, as part of AFNI* and
interfacing with the 3D-viewer SUMA>*.

“Tract bundle” view view
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“WM volume”
* |n DTI analysis probabilistic tracking is more robust than ———
deterministic>, but its outputs typically can't show information of
directionality.
e New @fat_tract colorize creates a smoothed surface of the
tracked volume, converts V1 eigenvector to color representation,
iIncludes FA as optional brightness coloration, and opens

AFNI+SUMA together with loaded volumes for viewing.
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Whole brain tracking of a macaque brain® for standard
tract viewing and colorized volumetric viewing,
respectively. The high FA in the corpus callosum is
highlighted, for example, in B using @fat_tract_colorize.
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AFNI+SUMA: WM location, FA values and directionality.
FATCAT Demo subject, visualized using @fat_tract _colorize.

Individual QA: show remaining gradients after removal, and
guantify effects on 'evenness' of gradient distribution.
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* |n this iImperfect world, DTI volumes
often have to be removed (motion,

distortion, etc.), which can bias tensor
estimation at subject and group levels.

Full 60 grads:
~Uniform spread

Remove 7 grads:
Random deletion

Remove 7 grads:
Biased deletion
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e fat grad plot.py allows user to: o TN
A) visualize gradients In a 'global E
map' to show missing data, S
B) highlight regions of many O
lost gradients (using spherical _
Voronol tessellation polygons), E
C) quantify amount of bias due to g Group OA: show overlap

lost gradients (as variation In
polygonal area).

of remaining gradients
across group; check

Polygon area

» fat_grad_plot.py provides useiul e T subject motion, etc.; table
QA, plots and gquantitative output. std/mean 0.09 0.16 of quantities also output

Example: statistical results from modeling DTI structural connectivity in terms of four
variables (two categorical and two quantitative):

e Summarize network statistics for either
functional (FMRI) or structural (DTI)

B Group(+HC-IL)

connectivity using fat_mvm_review.py. * Network level and all “within-network” post hoc model results are produced. - TESTL
e One useful analysis pipeline: * Betas normalized for relative comparison; significance levels highlighted. et M

The Title: Network associations P05|t hoc model: FA

1) Calculate network connectivity , ¢ Tite- ictworlcasspciations . . . . .
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matrices with 3dTrackID or 3dNetCorr, =T _ _
2) Combine and model (using AFNI's 051 . ; Ii : 1
. . N & 0 = B 1
3dMVM?) with sar_nple data using - 15] ii! H—Ir% -‘l ! T % ; if? .ﬁ s l i = oof
fat mvm*py functionss, SR N U S | HE U B B GRS AT
T . . . -0.5F ! : I I T ' B
3) Summarize and view results with i 1 1ot
fat_ mvm_review.py, e & &
4) Write paper and win Nobel prize”. AP SIS SR R R VL G P &7
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