
  

FMRI processing:
afni_proc.py et al.

(here, resting state analysis)



  

Schematic of AFNI’s 
recommended RS-FMRI 
pre-processing steps 
(HJ Jo et al., 2010; 
2013), but this is always 
adapting.

Pipeline most easily 
carried out using 
afni_proc.py (much 
credit to Rick Reynolds).

Starter examples in 
afni_proc.py -help

Jo et al., 2013



  

Comments/updates:

Spatial transforms are 
calculated individually, 
but then concatenated 
and the single result 
is applied 
→ to minimize 
smoothing.

Jo et al., 2013



  

Comments/updates:

Nonlinear registration 
available/recommend-
ed with 3dQwarp.

Jo et al., 2013



  

Comments/updates:

Can calculate tissue 
regressors in many 
ways: 3dSeg, 
FreeSurfer output, 
ANATICOR, 
RETROICOR, etc.

(various examples in 
-help file)

Jo et al., 2013



  

Comments/updates:

All applied in a single 
step as regression, 
for mathematical 
correctness (if you 
care about that...). 
These should not be 
performed separately!

Jo et al., 2013



  

Comments/updates:

NB: may not be 
necessary or even 
desired for RS-FMRI, 
esp. as TRs shorten-- 
have degree of 
freedom trouble.  
And, RS-FMRI has 
useful information 
above LFF range 
(see, e.g., Gohel & 
Biswal, 2015)

Jo et al., 2013



  

Preprocess via afni_proc.py: Setup
## Example 9b in 'afni_proc.py –help'
afni_proc.py -subj_id subj123          \
 -dsets epi_run1+orig.HEAD             \
 -copy_anat anat+orig                  \
 -blocks despike tshift align tlrc     \
         volreg blur mask regress      \
 -tcat_remove_first_trs 3              \
 -volreg_align_e2a                     \
 -volreg_tlrc_warp                     \
 -regress_anaticor                     \
 -regress_censor_motion 0.2            \
 -regress_censor_outliers 0.1          \
 -regress_bandpass 0.01 0.1            \
 -regress_apply_mot_types demean deriv \
 -regress_run_clustsim no              \
 -regress_est_blur_epits               \
 -regress_est_blur_errts



  

## Example 9b in 'afni_proc.py –help'
afni_proc.py -subj_id subj123          \
 -dsets epi_run1+orig.HEAD             \
 -copy_anat anat+orig                  \
 -blocks despike tshift align tlrc     \
         volreg blur mask regress      \
 -tcat_remove_first_trs 3              \
 -volreg_align_e2a                     \
 -volreg_tlrc_warp                     \
 -regress_anaticor                     \
 -regress_censor_motion 0.2            \
 -regress_censor_outliers 0.1          \
 -regress_bandpass 0.01 0.1            \
 -regress_apply_mot_types demean deriv \
 -regress_run_clustsim no              \
 -regress_est_blur_epits               \
 -regress_est_blur_errts

Complete 
pipeline!
(16 lines!!)

Preprocess via afni_proc.py: Setup



  

## Example 9b in 'afni_proc.py –help'
afni_proc.py -subj_id subj123          \
 -dsets epi_run1+orig.HEAD             \
 -copy_anat anat+orig                  \
 -blocks despike tshift align tlrc     \
         volreg blur mask regress      \
 -tcat_remove_first_trs 3              \
 -volreg_align_e2a                     \
 -volreg_tlrc_warp                     \
 -regress_anaticor                     \
 -regress_censor_motion 0.2            \
 -regress_censor_outliers 0.1          \
 -regress_bandpass 0.01 0.1            \
 -regress_apply_mot_types demean deriv \
 -regress_run_clustsim no              \
 -regress_est_blur_epits               \
 -regress_est_blur_errts

Input 
data set(s)

Preprocess via afni_proc.py: Setup



  

## Example 9b in 'afni_proc.py –help'
afni_proc.py -subj_id subj123          \
 -dsets epi_run1+orig.HEAD             \
 -copy_anat anat+orig                  \
 -blocks despike tshift align tlrc     \
         volreg blur mask regress      \
 -tcat_remove_first_trs 3              \
 -volreg_align_e2a                     \
 -volreg_tlrc_warp                     \
 -regress_anaticor                     \
 -regress_censor_motion 0.2            \
 -regress_censor_outliers 0.1          \
 -regress_bandpass 0.01 0.1            \
 -regress_apply_mot_types demean deriv \
 -regress_run_clustsim no              \
 -regress_est_blur_epits               \
 -regress_est_blur_errts

Choose major
processing
steps (blocks)

Preprocess via afni_proc.py: Setup



  

## Example 9b in 'afni_proc.py –help'
afni_proc.py -subj_id subj123          \
 -dsets epi_run1+orig.HEAD             \
 -copy_anat anat+orig                  \
 -blocks despike tshift align tlrc     \
         volreg blur mask regress      \
 -tcat_remove_first_trs 3              \
 -volreg_align_e2a                     \
 -volreg_tlrc_warp                     \
 -regress_anaticor                     \
 -regress_censor_motion 0.2            \
 -regress_censor_outliers 0.1          \
 -regress_bandpass 0.01 0.1            \
 -regress_apply_mot_types demean deriv \
 -regress_run_clustsim no              \
 -regress_est_blur_epits               \
 -regress_est_blur_errts

Specify details
and options 
for each block

Preprocess via afni_proc.py: Setup



  

→ previous 
command 
generates a 
484 line 
script file 
to process 
that 
subject:

...

Preprocess via afni_proc.py: Script



  

At individual level:

afni_proc.py finishes 
processing volumes, 
outputting a summary → 

and a set of scripts:
  @ss_review_basic

  @ss_review_driver

  @ss_review_driver_commands

to automatically:
  + view alignment;

  + view motion, censoring, 

     etc.;

  + store info in text file.

QC: free review/driver scripts - 1



  

At group level:

gen_ss_review_table.py:

  After running afni_proc.py on many subjects, use 
this to combine the summary/motion/censoring/etc. 
data into a single spreadsheet/text file.

### Example:

gen_ss_review_table.py                           \

    -tablefile review_table.xls                  \

    -infiles */*.rest.results/out.ss_review.*.txt

QC: free review/driver scripts - 2



  

For scanner/coils/processing:

$ @radial_correlate EPI_DATASET

→ for each ith voxel, calculates the correlation of 
i's time series with the average time series of a 
surrounding sphere (default rad: 20 mm).

Creates a whole brain map where oddly homogeneous 
regions are highlighted:

QC: @radial_correlate

-1 1

No 'red zones' Yes 'red zones'!



  

AFNI's InstaCorr
(demo)



  

afni_proc.py
+ easy to customize+build a processing pipeline.
+ automatic QC scripts included-- for free!
+ one efficient command to report, script with, store, ...
+ been making 'reproducibility' easy for years.

Fun with AFNI: (RS)FMRI edition

@radial_correlate
+ simple QC method for scanner/coil artefacts.
+ "bad coils, bad coils! wha'ch'ya gonna' do when they fail for you?"

--RR
InstaCorr

+ best quality control: looking at your data!
+ best science ideas: looking at your data!
+ has a group-level analogue: Group InstaCorr (GIC).
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