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Scriptable pipelines are great. They facilitate clear reporting, reproducibility for others, redoing analyses,
recording exact steps, and replicating steps across a study.

Here is a set of new, easy-to-use commands in AFNI-FATCAT"? to provide a full DTl analysis pipeline, integrating with SUMA**
and other scriptable software tools: dcm2niix® (now distributed with AFNI), TORTOISE® (yes, now scripty!) and FreeSurfer’.

The new tools include useful steps for preparing data for group analyses and quality control (QC), such as automated visual
feedback (saving systematic images for easy comparison) and quantitative evaluation.

AXxialization

Before any planar V|ews

Select+filter bad DWI volumes Align anatomical vols

Interactive volume selection, create
list combining AP+PA sets, apply to
vols and bmatrix files

NB: to simplify QC

+ Most commands autogenerate QC image files: montages,
multiple planes, olay/ulay, edge-views, etc.

+ Working directories can be saved

+ Commands keep/make similar dset properties:
origin, orient, overlay, grid, resolution, etc.

Legend:

New AFNI-FATCAT functions

ﬁ Ex1st1ng AFNI or other tools ;

DWI dicoms T2w dicoms Tiw dicoms
fat proc convert dcm dwis fat _proc convert dcm ana fat proc convert dcm anat
+ - dem2niix: dicom to NII + - dem2niix: dicom to NI + - dem2niix: dicom to NII
+ Mass enter - (0,0,0) + Mass center - (0,0,0) + Mass center - (0,0,0)
+ Uniform orientation + Uniform orientation + Uniform orientation
\¢} fat proc axialize anat b 2
m m + Align planes with FOV
Check gradient coverage per subj T e + Simplify AC-PC align
~ + GUI to pick bad vols + Standardize RBG view
. . . . . . + Cglc gooq indices
View and quantify isotropicity with + single 1* for AP+PA T T——
. . + Align Tiw to T2w
Spherlcal tesselat|0n (Can form 2 : . + Prep for FS: voxel res,
at proc filter dwis slice count, etc.
. + Edit dset vols, grads
reg reSSOFS). and bval files, for
both AP-PA sets 4.-?47
Ex. 1: random removal of 7/60 grads Y "L oRr: piFE prER, DR BUDDT | yeeeeei Moo,
fat _proc _grad sph , + Distortion correct DWIs : ' - FS: recon-all :
—> pp ] q I g + Check grad spacing E (eddy, motion, EPI) : ' + Calc tissue surfs 1
a rOX e ua COvera e 4— + Grad bias analyses » + Reg. with T2w ref. . . + Whole brain parc "
e (vis. and quant.) R R EEE LR : and seg.
Gradlent PrOJectlon (b-val: 100 +_%920) i
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?60’-28’.49.4.2 %6 ¢ L, &0 5 O ¢ '+ + Check for grad flipping 1 + Convert FS output to NII vols !
0°[033 Ry B SRR S R - ., + Keep data+grads matching ! . and matched SUMA-able surfs
i oV e ¢ ¥ ._45 ..41’ 0 b ¢ ' + Uses WB tracking ﬂ v ' + Make ROI maps by tissue type |
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N I R I S '32 pEY o |+ Realign DWIs with T2w ref.
60 S G F Ao S A g .+ Calc DT and params
""" 120° -60° 0° +60°+120° I | + Calc uncert. for tracking
(m )= (0. 53) i
(mi )= (0. 48)
ey ® T, fat _proc_decmap v fat proc map to dti
Ex. 2: "biased” removal of 7/60 grads + Make RGB DEC maps | o S + ap 11w o o1t space  +———Jie- MJap ROls to DTl space
+ Options for combining \/ + Preps Tor tracking: map FS
hOIeS in Coverage FA+directionality. vols+ROIs or FMRI dsets
Gradlent PrOJectlon (b-val: 100 +_(%4_(10) %
+00 e r’fsa iy T L Q""@t AFNI+FATCAT: tracking and quantitation
L A W # e ¢ BT T i + Make target maps (- 3dROIMaker)
P 55 - 9-30.5;5” ¥ & o &\ + Perform network tracking,
A 1007 g1 O g ¢ o) WM average values (- 3dTrackID)
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60~ < E 21 P fat_proc_connect vis AFNI+SUMA+FATCAT: visualization AFNI+FATCAT: statistics
-120° -60° 0° +60°+120° i + View WM-ROIs in 3D + View labelled ROIs in 2D or 3D + Combine WM stats with data
3 i e e R 3 + Coloration as DEC-RGB + - SUMA: targets + tracts (- fat_mvm*.py)
or per connection + structure + ... + Network statistics (- 3dMVM)
Volumetric WM viewing

View probabilistic
tracking networks
as WM-ROlIs or
directional-RGB
in 3D (via SUMA)

RGB by V1, bright. by FA L

References Acknowledgements Poster #1588

1] Taylor PA, Saad ZS. 2013. Brain Connect 3:523-535. [3] Rorden C, Brett, M. 2000. Behav Neuro. 12, 191-200. This research poster was brought to you OHBM 2017
2] Cox RW. 1996. Comput Biomed Res 29:162-173. 6] Pierpaoli C, et al. 2010. Proc. ISMRM 18, p. 1597. today by the letter T, and by the NIMH & Stand By Time:
3] Saad ZS, Reynolds RC. 2012. Neuroimage 62:768-77. [/] Fischl B, et al. 2002. Neuron 33:341-355. NINDS Intramural Research Programs of Mon., June 26
4] Saad ZS, et al. 2004. IEEE ISBI, p. 1510. the NIH. 12:45 - 14:45




	Slide 1

