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Questions to discuss today

1. Why do you want to ‘modify’ your data”

2. It you do it, how can you tell it's improved or
worsened?

3. Which parameters work better than others?

*DISCLAIMER: This is not to defend/recommend a certain
toolbox (e.g. CONN) but to openly discuss about the
assessment of denoising process for rs-tMR!



Question #1

 Why do we have to “modify” our data”

* Because head motion does not only change the
position, but also change IMAGE INTENSITY too!

 Head motion particularly creates synchronized
signal change, which results in heightened
correlation over nearby (and also distant) voxels.



Why signal changes”
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Example

* MAGNETOM Prisma at 3-T

e 4x multiband EPI sequence of 64 axial slices with
88 x 88 image matrix (“LEMON" sequence)

 TR/TE= 1400/30 msec; FA= 69 degrees
e 420 volumes (9.8 min)
e Voxel size= 2.295 x 2.295 x 2.300 mmA3

* Subject: a healthy male musician (German)






even after realignment



!scrivatikan3/APConn/rest12.410/2001/uarestd410.nii

4

i *
q “l'\!lu\\'h‘u\b,lhw'| ‘|“| p'l'grl,-J“f'p"H’\' ""‘."l N l'|l|5l ‘llpllplﬂuilhm \]ll”u tj,fd! I‘L"n'r.lfgl'\l"gi‘llfl J:l"“ A Nllﬁfw | “h'ul","'l ,l'l, J '||L|||| y L AJ |'Ib|||r‘||] ” le.‘l AN, AH Jfl Iy f"'l ﬁl l\'x#ﬂ‘l'“f i 'N' A

Idmédt]](mm)

a0 100 150 200 Zal 300 ga0 400

x 10°
N 12
+—
N
2 ¥
-t = -
C o £
— (-
A 1 &
QO 3 £
O)
g 0.5
0

a0 100 150 200 2ol 300 a0 400



/scrivatikan3/APConn/rest12.410/2001/uarestd10.nii

1 1 I 1 I 1 1

=

= 0.5} .
2

-g- o |I a“

— 0 \q\“q'Ln‘q‘lfﬂfu‘f.'.-Hf,"l!l‘r'u'lﬁr|’,u’u"| ;"H'!'i'"k""i'"I.'|'ﬁ'4‘1"l|'f]|“s"]r"\" ﬁl,1\,J¢irrdfu}"alr.I{.,l'q‘.lb‘llfu:l'W,n,y'l‘fwuth'l‘l‘l,' 1,:1,4I W N H ||| HINH lel‘.H1‘.”l‘rlﬂllf"ll-‘thuhlllf'lﬂﬁq g’.‘w | rwﬁrkir A

a0 100 150 200 Zal 300 g0 400

Signal
change
from mean:

r(t) — o

L

Gh=.99 voxels

Change from mean(%)



Question #2

« How can we tell whether some signal is induced by head
motion or neural activities?

 We () assume:
 head movements affects extensively (global signal)

« WM/CSF voxels doesn’t show neuronal hemodynamics
but motion-induced signal change (CompCor)

e correlation between random GM voxels would be close
to Gaussian, at least under the null model (K-S test)
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(modified from Behzadi et al., 2007, NI.)



Physiological noise”
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Select first N principal components

i

Temporal Principal Component Analysis

]

Detrend

i

b,po=5d+Pc+n
Noise ROI General Linear Model

Anatomical noise ROl - White matter and CSF-only voxels

Behzadi et al., 2007. NI



‘Denoised’” timeseries

byray = Sd + Pc+ Gd+ Ce +n
byray = Sd + Pé+ Gd + Cé

...really”



Visual Inspection
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GM=>0.99 voxlcs in the slice
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Question #3-1

* When extracting CompCor regressors from WM’
and ‘CSF’ voxels, does WM/CSF threshold matter?

e [issue probability > 0.99 vs. >0.55



GM=>0.99 voxics in the slice
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Question #3-2

* \When estimating non-neuronal ‘physiological noise’

from the WM/CSF voxels, averaging works as well
as PCA?

* Top 16 PCs vs. mean of WM/CSF
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Question #3

* SO which regressors and parameters should | use”
 WM/CSF threshold
e # of CompCor regressors
* GGlobal signal? Scrubbing?

* Different combinations of regressors?
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Conclusion

 Head motion spuriously heightens correlation
between BOLD timeseries (directly affects
topological measures such as degree centrality).

« CompCor regressors, or at least the mean, from
WM/CSF voxels normalize correlation distribution.

* Denoising regressors should be tailored to the
nature of the data on hands (e.g., a children study
may benefit from scrubbing).




And further
discussion!



