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	Acquisition hardware
	Neuroscan
Synamps 5083
	Elekta Neuromag Vectorview 306
	ActiveTwo BIOSEMI

	Hardware reference
	Cz
	Nose
	Internal (CMS/DRL placed on each side of POz)

	Number of subjects
	14
	18
	13

	Sensory modality
	Visual
	Visual
	Auditory

	Number of trials per conditions
	228±17 targets
235±10 distractors
	150 familiar faces
150 scrambled faces
	92±25 oddballs
518±8 standards

	Inter-stimulus interval
	1.8 to 2.2 seconds
	2.9 to 3.3 seconds
	0.9 to 1.1 seconds

	Power line frequency
	50 Hz (notched)*
	50 Hz
	50 Hz

	Acquisition hardware or software high-pass
	DC✝
	0.1 Hz✝
	0.016 Hz✝

	Number of EEG channels
	31
	70
	64

	Montage type
	10-20 & custom
	10-20 digitized
	10-20

	Original sampling rate
	1000
	1100
	2048

	Sampling rate for analysis
	250
	250
	256


*The notch filter is likely a digital filter applied on the Synamps hardware. It might be applied to data acquired at a higher sampling frequency than the acquisition frequency. This information was not available in the 2007 SynAmps manual.
✝The 2007 SynAmps manual mentions that the Neuroscan amplifier is a DC amplifier, and the analog high-pass cutoff frequency is not indicated. The Elekta 2005 manual page 42 mentions a default value for EEG high-pass at 0.1 Hz. The BIOSEMI amplifier applied a low 3dB attenuation analog high-pass filter (0.016 Hz to 0.16 Hz are the edge bands), and DC may be recovered. 

Supplementary Table 1. Description of three experiments used to assess data quality: Go/No-go (visual categorization), Face characteristics, and auditory oddball experiments. For each experiment, we compare two conditions. The first experiment (Go/No-go) is a go-no visual categorization task where participants respond when they see an animal in a briefly flashed photograph, and we compared correct animal targets (50%) to correct distractors (50%). In the second experiment, we compared familiar and scrambled faces presented to participants who performed an accessory task designed to maintain their attention. In the third experiment, participants had to respond to oddball sounds (70 ms of 1000 Hz) interspace by frequency standard sounds (70 ms at 500 Hz). The number of trials differed for each subject in the Go/No-go and Oddball task since we only considered correct responses (mean and standard deviation are indicated). The data is digitally resampled before being processed. 
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Supplementary Figure 1. Schematic of data processing. For each dataset, the data is imported, then unwanted non-EEG channels are removed. Then a preprocessing step is applied (filtering, referencing, artifact rejection). The preprocessing step varies, and different methods are tested in this manuscript. Then data epochs are extracted for two conditions – the conditions depend on the dataset (see Supplementary Table 1). The pre-stimulus baseline activity may optionally be removed for each data epoch, and some epochs may be removed. 50 data epochs are then bootstrapped, and the number of significant channels is calculated. The last bootstrap step is repeated to obtain a confidence interval for the number of significant channels. Grey boxes indicate fixed processing steps, and orange boxes indicate processing steps that vary depending on the sub-section in the Result section.
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Supplementary Figure 2. Influence of software implementation for 0.5 Hz high-pass filter (see Figure 2 for details regarding the ordinate scales, and the Methods section for filter implementation). 
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Supplementary Figure 3. Influence of line noise removal methods on the number of significant channels compared to no filtering for three datasets. The top row shows the percentage of channels rejected. The bottom panels show the 95% confidence interval (red region) of the significant difference, and the dots indicate individual subjects (see Figure 2 for details regarding the ordinate scales). 
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Supplementary Figure 4. Influence of the reference on the number of significant channels compared to no reference for the Go/No-go (Cz hardware reference) and Face (nose hardware reference) datasets. See Figure 2 for details regarding the ordinate scales.
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Supplementary Figure 5. A. Clean_rawdata channel correlation rejection percentage of channel significant as a function of the correlation threshold for three datasets. B. Clean_rawdata channel ASR bad segment rejection as a function of the ASR threshold. Bottom box plots for each condition show the difference in the percentage of channels being significant for different z-score thresholds. The upper plots show the percentage of rejected channels and the standard deviation (shaded area). See Figure 2 for details regarding the ordinate scales.
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Supplementary Figure 6. Performance of the ICLabel eye (top row) and muscle (bottom row) ICA component rejection for different likelihood thresholds on three datasets. ICLabel assigns a probability for each component to belong to the Eye or Muscle class. For a given threshold, all components with a likelihood of being Eye or Muscle artifacts above that threshold are rejected. See Figure 2 for details regarding the ordinate scales.
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Supplementary Figure 7. ICLabel applied to different ICA decompositions for three datasets compared to no rejection (see Figure 2 for details). Both eye and muscle components were rejected (threshold of 0.9; see Methods). See Figure 2 for details regarding the ordinate scales.



[image: ]
Supplementary Figure 8. FieldTrip automated artifact rejection for low-frequency (top row) and high-frequency (bottom row) artifacts and for three datasets compared to no rejection on data high-pass filtered at 0.5 Hz. Bottom box plots for each condition show the difference in the percentage of channels being significant for different z-score thresholds (see Figure 2 for details regarding the ordinate scales). The upper plots show the percentage of rejected trials and the standard deviation. 
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Supplementary Figure 9. Brainstorm artifact rejection for low-frequency (top row), high-frequency (middle row) artifacts, and trials exceeding a threshold (bottom row) for three datasets compared to no rejection on data high-pass filtered at 0.5 Hz. The upper plots in each condition show the percentage of trials rejected, and the lower plots show the difference in the percentage of significant channels for different sensitivity levels (low-frequency and high-frequency artifact rejection) and different thresholds for the extreme values artifact rejection method. See Figure 2 for details regarding the ordinate scales.
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Supplementary Figure 10. MNE Autoreject automatic for three datasets compared to no rejection on data high-pass filtered at 0.5 Hz. The upper plots in each condition show the percentage of trials rejected, and the lower plots show the difference in the percentage of significant channels when 20 or all trials are used for fitting the Autoreject model. See Figure 2 for details regarding the ordinate scales.
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Supplementary Figure 11. Difference in percentage of significant channels between using a filter at 0.01 Hz with a 200-ms pre-baseline interval and a filter at 0.5 Hz with no baseline (ordinate 0) for three datasets. See Figure 2 for details regarding the ordinate scales.
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Supplementary Figure 12. Scalp topography at 400-500 ms for the 13 subjects of the Oddball datasets and for different preprocessing pipelines. The number above each scalp topography indicates the percentage of remaining trials. Each scalp map is scaled to the minimum and maximum signal amplitude. Both the EEGLAB and HAPPE pipelines remove eye artifacts using ICA, which improves the aspect of scalp topography in most subjects over frontal regions. Brainstorm is missing a scalp topography for subject S2 because it removed all the data trials for this subject. 



























image4.png
Face dataset

Go/No-go dataset

(%) sise} Jueoyubls

° ©® oo [enuasewnonD

owgifo © o | [eupnybuo]

1s3d
°o i- o o UBIPA

I
° (,I. o o of (duLpjal) oBeiony
° .c,'.. o o (av1933) ebeery

o oogfllghe o ol dIud

w o v w0
{ T8 8

(%) @oUBI9J01 OU YIM B0UBIBHIA

(%) sise} Jueoyubis

9 g =)
S @ & o

[euSIeWINOID

[euipnybuo
o LS3H
ueipapy
I
o T. oo of(duLppal) oBeieny
% r oo of(gv1933) ebeieny

oot o d34d

(%) @oUBI9J01 OU YIM B0UBIBHIA




image5.png
Face dataset Oddball dataset

Go/No-go dataset

e 9§ &8 o 0
¢ 8 & 2 o @9 2

R 8 B 8 8 8 =2

(%) sise1jueolubis:

8
08

[

05

[

st

1
*

(9%) UOROBLI0D [ULELD OU UM BIUSIEHI

(%) sise1 ueoYUBIS

o o o

o ®

06
S8
08
[
05
og

E

—70—0—4—475—0—&7‘—

qgeen°

(%) peiosles seuue0

gwow®o

g2 2

(%) petosfes sipuuyED

g & 2 o w2 g

(9%) UOROB1100 [oUIELD U LM BOUBIBYIA

(%) s1s81 uBdYUBIS
s 28 8 9 9
2 8

i

3 g © g 8 g
8 8 R 8 8 8

0

0 w 0 0 ]

(%) UOROBLIOO |BULBLD OU UM BOUBISHIO

uol3e[21102 UO paseq UoI}d(aI [puueyd

Bad channel rejection correlation threshold (%) Bad channel reiection correlation threshold (%)

Bad channel reiection correlation threshold (%)

(%) sise} eoyubls

R 88888278

: s

]

|

"

]

|

m

. R
8889%8° ggggreeogB

(%) pepsles sjeu (%) uonoeles HSY Ou yim eouesea

(%) 158} weoyubis.

8838398 o8
o o oo @fgke o
88838° ge8398RoSRRIRERE
(%) petoeles syeyL (%) uonoefes HSY Ou yim sousiel
(%) 158} weoyubig.
, , §2833rg8988

888¢9R ° g9
(%) petoses sjeuL

882 EBIRSE
(%) uoposlel HSY U i souSIB

m  YSY Buisn uonpafesjusubes peg

8 8
- 8

8

s g
8 B
ASR rejection threshold

°

0z

ok

ASR rejection threshold

8 8
2 8

8

2
3
ASR rejection threshold

9
&

ok




image6.png
Eye artifacts

Muscle artifacts

Go/No-go dataset Face dataset Oddball dataset
s s s s e o A . 10 e e e e e
= 1 g
é, §ID o . o <
810 65 _ o . . . o ®_ g o o ° ©
£ g £ & £ 0F 48 Fo .
3 60 § g o 2 2
2 8 3 x8 2 B
€ £ o o g ° £ £ ° .
£o - 3 £ el HE : g = . . N . .
H 5E 3 20 £ 810
3 cT 5 g0 D 5 5
° o ° . o B & 5§ ° 150 3
2 50 3 N . R . £ B . N .
o 5 . 10
-10 20 -20
w 3 ~ @ * 0w © ~ 3 o w 3 ~ @ *
g 8 3 g 2 g ¢ 5 g z2 g 8 3 g 2
ICLabel eye rejection probability threshold (%) ICLabel eye rejection probability threshold (%) ICLabel eye rejection probability threshold (%)
& . .. 5.
g =
F . 6 2 * g H
2 R 20 & %, o
€ 6@ £ . -~ £
s g 3 SN c.
@ o Pl 888
£ 2
H BE £ Ve g e °
8 § =-10 5 2 .
i “g 8 . wE 8
k] & 2 9 ° S £
F 54 @ 3 ° 2] i3
5 g ° £
52 -10 o
5 20 5
w 3 ~ @ * 0w © ~ 3 o w 3 ~ @ *
g 8 3 g 2 g ¢ 5 g z2 g 8 3 g 2

ICLabel muscle rejection probability threshold (%)

ICLabel muscle rejection probability threshold (%)

ICLabel muscle rejection probability threshold (%)

& 8 & 8 &
Significant tests (%)

&

8283488328

Significant tests (%)




image7.png
(%) sise1 JueoyubIS

o W Q W o W o W o
N © © D NS S WO
I
|
I
o Igm o| 1908
I
k] |
S l . volised
=
< i
©
= o e o VOINY
[4+} I
I
b |
8 - @ prold
o |
° l ° ©OIUNI
I
I
|
L
E ° 2 ] 3
(%) VDI Ou yum souBIBHIa
(%) sisel JueoyubIS
O W QO WO WO WwWo Wwo
© W T MO NN~ -
I
I
I
° ° -l % o o {Iqos
I
I
— |
Q o oodf§®o o o vOUsed
o 4%
4] |
— |
S ° o o8, wo | voIy
[}
() |
) |
r_..m ° ° ..I 90 o | prEold
I
|
° o o PGBl o oo | eown
I
I
|
L
S 2 2 o 2 8§
(%) VDI Ou yum souBIBHIa
(%) sise1 JueoyUBIS
S ® W ¥ N Q ® © < N
N © © © © © W W oW Wn
I
I
|
oo o [EEEIée  wos
+ |
Q |
2} |
m o [GEER > o © | vonses
|
© |
o o o oo [ENBEIec o o vomy
2 i
|
o |
Z o o EEEEse. qomo
9 |
O i
oo o [E&es o ¢ EOLN
|
I
I
L
2 w b

(%) YOI OU Ym 2ousIeYIq




image8.png
Oddball dataset

Face dataset

Go/No-go dataset

(%) s1sel ueoyubis

(%) sise) weoyubls

e 8 38 8 8 2 9 8
R 8 8 8

seggessge
8 8RR 888882 g g 8
e 10 5 (I8
o s § “ols
5
o o dEERe o wos
g
5
sElElee o - o e
Eme. o 523
s
¢ HNENNENEE ¢ 3
2
B a1 8 |
H
L8
3
i
88888° gowow 2889 88E 8888° o @ H [ g
T ole (%) perosles sieuL. ool
(%) peteles sielL (%) uowoelel 471 ou yum sousIeHIa (%) uonoele) 4H ou Y eousIeHa
(%) sisel ueoyubIS (%) sisel weoyubls
R888882% g 8 o 8
B 105 o @igeo
2
° s g e o o
g
o e vz o e
g
5
° ole m o oniine o
@ B .m.wl,w B 0o EgED ° q
5
© o @oidgale o8 z o B o JEEES o B
g
2
© o [hBlee w0 m.—m oo o GRE o oo
s
o o NI o b E ° o8Bl o wo
2
&
ssgge R 2 98 °
oy oo g Girodeomy EBI8RC2873858382
(%) pereles sfeuL Hodfal 1 ou i eua S (%) UOROSIB1 JH OU LI SoUBIBHA
(%) sisel ueoyubls (%) s1se1 eoyubls
8 8 R 8 B 8§ 8 8 R 8 B 8 8
cuge o 1o o 1]
2
o ool s ]
£
o o EIfi o vom
g
o o EEE . € w!v
X N o 523
5
o omEm o coe3
2
o oo mEMEN o B o ollR °
s
o/ feeni o s E ° o eEEw °
2

g = o 2 8 8 %

8898° ° > g
(9%) uogosfes 1 0u yIM BOUBIBYA

(%) petosfes sfelL

uold9(ai 1oejiue Aousnbaiy-mo

g $8° g 2 o 28 8 3 8
(%) petosfes sieu L (%) uonoafal 4H Ou Y sousIa

uolydsfal 1oejinue Aousnbauy-ybiH

sz

s

s

s

s

s

FieldTrip threshold for high-frequency artifacts (2)

FieldTrip threshold for high-frequency artifacts (2)

FieldTrip threshold for high-frequency artifacts ()




image9.png
Face dataset Oddball dataset

Go/No-go dataset

g§88B28° 3 § g = o £ §

(56} parki sEuL. {56} uorelas 11 0u Y BoURIA
0 0 ot

8 8 g 8 ¢ &8

S o mm

- <m

. [ CIRY |

]

. s o f

£

s

g28E?R° gergReRRecRAY
o0 pomatispL 64 vonoole 1 o ww souwea
[EETEES
€88rRgesz s

88¢8° R
Botalion T %oyt 10w vt

uonssfel Peye fousnbaiymoT

0 SRS
BREBRAZ %A

e o o @
o oomiam 60 uooles 51 o0 oo

888%8° gggec2RRE8ER

60 poros oL ) onoofe 4 4 Uk souRa
0 SIS
€88 R385 ¢

/=

g88RR° g 2 o v ® 8§
(6) peyeles sieuL. i) uORSlE 31 OU I EOURIENA

onsfel 2egie Aousnbay-ybiH

?

Brainstorm sensitvy fo high fequaney arifacts

Brainstorm sanitvy for high equaney anfscts

()srem el
g ® R 8 8

ggRRE® e o °
IPRAIAL ) dogoete pouseniou e sl

() s i
88 R 28 ¢ 288

H

g

8

I
|
o -
o
3

$

Brainstorm trashold or bad il raecton

&

g2eR° 53582283
PRI AL ) uogoefe posen)ou U BB
[EEET

2288ggsgrce

g E §

8
Brainstor threshod fo bad tial eecton

§

&

889882° ¢ 5 g o o @
?vwli-.l-_.\_ ?.zi!wai&_s.g!!-—a

uonaafal ey sanje swaixg




image10.png
Face dataset Oddball dataset

Go/No-go dataset

ggge-°
(%) peyoeles sieu .

(%) s1se1 Jweoyubis

W o v 9 v 9 v 9w
R R 8383 8 8 % 8§ 3

o v 2 g 3
(%) SIOBJIR JH WiM soueIeyIa
(%) s1se} JueoyuBS
serezeegec?

9299 oo
B8

e 3

e

TR EEE N

B¢ 3482 G

(%) paooles sieu L (%) SBJIE JH UIm SoUBIBHI
(%) sise) Jueoyiubis
888 8RXRBBBIL
° 8 .- ° e
e
i
|
gg82° g 2 o 2 8 8
(%) pejosfes sieuL. (%) SIOBJIR JH Wim soueIeyIa

Number of trials used for fitting Number of trials used for fitting

Number of trials used for fitting




image11.png
Oddbeall dataset

Face dataset

-go dataset

Go/No

(%) sise) weayubls

=) Qo o o

=)
n ¥ & & = o

o 9 9 2 2 g ©
-8 9 ¥ 9 9 K

() ZH G018 Joul dH Ul BouSIeYIa

(%) sise1uBoYUBIS

=)
- o 7

L L L
o o

S o
2 o - § 9 ¥

(%) ZH S0 12 J8UY JH YUM 8oUBIBHQ

(%) 1503 JueoUBIS

8839882 o

R
R O

(%) ZH G0 12 JalY dH UM BoUBIBHA




image12.png
duipieiy

EN

wuojsuresg

3ddvH

av1o33a

ZHS0dH

mey

100% 95% 85% 92% 87% 78%

100%

100% 7% 85% 92% 87%

100%

100% 76% 95% 64% 66% 72%

100%

100% 24% 82% 26% 55% 76%

100%

@O0 00000

100% 81% 78% 72% 96% 81%

100%

wo e e om e

100%

o e we o em

100%

100%

100% 80% 89% 76% 95% 78%

100%

100% 7% 89% 75% 65% 73%

100%

100% 30% 82% 26% 80% 82%

100%

T 00000 00

100% 5% 82% a7% 65% 74%

100%

0O 00000

P

100%




image1.png
Raw
continuous
EEG data

/ Importdata

Remove unwanted
channels

r/

Extract epochs.
condition 1

Extract epochs
condition 2

r/

Bootstrap
50 epochs

Bootstrap
50 epochs

r/

Number of
significant
channels




image2.png
(%) sise} ueoyubls

coooooo
R88388RK2o
I
I
I
- o o8 o  ofsyoodeing duipiely
9
2} |
3 ng dulpiely
S
©
T efdRee Ui 3NN
0
B
° eo00 Hi4 wioisurelg
©)
i4 8v1933
LR 2EBeEG
(%) Ing aV1dH3 Ui sousiepia
(%) sisa) JueoyubIS
8 2 & o §
I
I
I
) . oo o| syooda ng dupjeld
I
I
-+ |
d
% o \.. ® o{ing du1pjei4
(0] I
- I
©
osffl® o |HIHINN
° &
(] |
x |
rr 2 .. @ Hi4 wioisuresg
I
I
o & o |udaviosa
[}
I
I
NI S
{ o § %
(%) Ing Gv1dH3 Uim soualRla
(%) sise} ueoyubls
838 3xy
- e .I 00 o 4 Syoode ing du1pjelq
(]
wv
.m ° ... @ ng duypel
S
©
o) oo o {HIJINN
o
]
m ® $gdoo o |HIdwosuesg
S
o o @l o« |Hdaviod3
2 8°8%8
(%) Ing @V1dH3 Wim souaiaya




image3.png
Face dataset Oddball dataset

Go/No-go dataset

(%) pempeles sjpuuyeD

L o v o

(%) pewales sjpuuyeo

2
8

°

(%) sise) weoyubls

© T 8 9 8 @ T
8 3 & 8 8 8 &

!o.ci

oo EEe
oo mEmS
e amEme o

° olEINE ee o
. commmIENGEe %
° o mENEEOSIo o o

o
(9%) [2AOUISS SS10U BUI| OU M SOUSIRA

(9) sisa) weoyubis

e 3 8 g ® @
8 3 8§ 8 & 8§

@

3

snid-eudez
suueely
yotou il
yotou il
pisy

pise
PIsgZ
pisz
pisgL
pissz L

olpsOL

snid-ouidez
suuesiD
yolou bl
yolou bl
pisy

pise
PIsgZ
pisz
pisgL
PSSzt

PIsO't

snid-eudez
suueely
yotou il
yotou il
pisy

pise
PIsgZ
pisz
pisgL
pissz L

PISOL

°

° 2
(%) rerowes esiou eull U Yum sousIeIq




