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Scrubbing the data

“Every subject we do now, we get a ton of data and scrub the bejesus out of it.”
-- Steve Petersen (2012)



Which metric(s) to use for determining

problematic timepoints?
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Framewise displacement (FD)

FD,= |Ad, | + |Ad,, | + |Ad, | + [Aoy| + |AB;| + [Ay;]
Where Ad;, =d;;_ ), — d;
etc...

NOTE: Rotational displacements can be converted from
degrees to millimeters by calculating displacement on
the surface of a sphere of radius 50 mm, which is
approximately the mean distance from the cerebral
cortex to the center of the head



DVARS

D referring to temporal derivative of timecourses
VARS referring to RMS variance over voxels

Indexes the rate of change of BOLD signal across the
entire brain at each frame of data.

DVARS is thus a measure of how much the intensity of
a brain image changes in comparison to the previous
timepoint (as opposed to the global signal, which is
the average value of a brain image at a timepoint).



Choice of a cut-off threshold

From Power et al. (2012): “After studying the plots
of dozens of healthy adults, values of 0.5 mm for
framewise displacement and 0.5% ABOLD for
DVARS were chosen to represent values well
above the norm found in still subjects.”

Also removed 1 TR before and 2 TRs after bad frame

Fair et al. (2013) used an even more stringent FD
cut-off of 0.2 mm and DVARS cut-off of 0.4%



Performing QA on your data

One option: Russ Poldrack’s fmriga Python scripts

Based on Power et al. (2012) and fBIRN (Function
Biomedical Informatics Research network) QA protocol

Already installed on your NITP virtual machine

Available for download through github
https://github.com/poldrack/fmriga

Dependencies:
statsmodels (
numpy (
nibabel (
matplotlib (
scikit-learn (
reportlab (




fmriqa.py

Designed for fsl processed 4D data files, but code
can be adapted for other data formats

Usage:
fmriga.py [name of 4D motion-correct BOLD file] [TR]
For example: fmriga.py bold _mcf.nii.gz 2.5
Computes FD, DVARS, and a variety of other metrics

Saves .txt files and .csv files with all outputs, and
generates a nice pdf report for each run









Example of a very bad run
T



The ART Toolbox

ARtifact detection Tools (ART)
Already installed on your NITP virtual machine

Available for download through NITRC
http://www.nitrc.org/projects/art/

Initially designed for use with SPM, but core
features work with FSL & AFNI formatted data



The ART Toolbox: core features

Detection of global mean intensity and motion outliers
in fMRI data, so as to censor these time points from
subsequent statistical analyses

Methods for diagnosing the degree of stimulus
correlated motion in order to determine whether or
not to include motion params as confounds in the GLM

Calculation of the power spectra of the experimental
paradigm, as well as the motion, in order to allow users
to select an appropriate high pass filter



Or, as an alternative, try ArtRepair

o http://cibsr.stanford.edu/tools/human-brain-project/artrepair-software.html
1 More SPM-centric than ART Toolbox; doesn’t accept 4D NIFTI files



NITRC: Artifact Detection Tool (ART)

Whitfield-Gabrieli




Artdetect GUI
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SAVE ART OUTPUT




Artdetect Can Improve tMRI Task Activation

Outlier
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Whitfield-Gabrieli et al., In Prep




Effect of artifact rejection on

first-level resting state connectivity map —
MPFC seed

Regressing out motion Regressing out motion parameters
parameters only + outliers

Whitfield-Gabrieli et al., In Prep




Inserting nuisance regressors for bad TRs
.
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