STUDY design and plotting overview

STEP 1
Build a STUDY
STEP 2

Build design(s)

Exercise...
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Save current dataset as
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Create study
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Create simple ERP STUDY

Load existing study
Save current study
Save current study as
Clear study

Memory and other options
History scripts

Quit
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m Edit Tools Plot Study Datasets Help
Import data 3
Import epoch info >
Import event info > Biering
Export >
. 0 d =
Load existing dataset Rt
Save current dataset(s) R s
Save current dataset as [ —
Clear dataset(s) id/edit
Create study > Using all loaded datasets

Browse for datasets

Simple ERP STUDY
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® O O Create a new STUDY set —- pop_stu...

Create simple ERP STUDY

This interface creates a simple STUDY and
computes its condition grand average ERPs.
For each subject, trials for each condition

must first be stored in a separate dataset.
Create other STUDY using the standard editor.

Number of conditions: 2

Number of subjects: 15

[ Cancel | [ Ok |




Letter memorization task
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Create simple ERP STUDY

Figure 2: Channel ERP
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Exercises

Suggestion for exercise

1. From the GUI, select “File > Create STUDY > Simple ERP STUDY”
2. Enter 2 conditions “letter-ignore™ and “letter-memorize”

3. In the column for “letter-ignore” select datasets “ignore.set” for 3
subjects S01, S02, S03 (in the STUDY folder)

4. In the column for “letter-memorize” select datasets “memorize.set”
for 3 subjects S01, S02, S03 (in the STUDY folder)

5. Press OK.



M Edit Tools Plot Study
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Save current dataset(s)
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Design Matrix: memorize vs ignore

e OO EEGLAB v9.0.0.0b
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Figure 3: Channel ERP
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Other design examples = =

Select STUDY design

Audio versus light all subjects

All stimulus type - non dual subjects only

Blank versus other stimulus type - non dual subjects only

Audio preceeded by different stimulus types

Audio versus ligh accross sessions - non dual subjects only
Audio versus light accross presentation - non dual subjects only

v Resave STUDY

New | Rename | Delete | Design Matrix

Edit selected design

Independent variables  New | Import|| Edit

Subjects

Delete

Categorical variable: stimulusType - Values (audio - ligh
Categorical variable: group - Values (control - nondual)

Delete all pre-computed datafiles for this STUDY design

Web help Cancel Ok

Select independent variable
aé-ta_lﬁrob

indexinsession

presentation

prevevent
session

type
stimulusType
This is a categorical var. {

Select variable values

blank
both

audio & light

Combine selected values

Cancel Ok
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® © ® Design Matrix: Audio preceeded by different stimulus types

Select subject Sortby: Value on Click

Desian Matrix

stmulusType-light oconstant

1 2 3
Regressors

Select independent variable

group
dataprob
indexinsession
presentation
prevevent
session

Hpes
This is a categorical var. {

Select variable values

control
nondual

Combine selected values

Cancel Ok



@ Design Matrix: Audio preceeded by different stimulus types

Other design examples ’

Select subiect Sort bv: Value on Click

Select STUDY design

Audio versus light all subjects

All stimulus type - non dual subjects only

Blank versus other stimulus type - non dual subjects only

Audio preceeded by different stimulus types

Audio versus ligh accross sessions - non dual subjects only
Audio versus light accross presentation - non dual subjects only

v Resave STUDY

New | Rename | Delete | Design Matrix

Edit selected desian

Independent variables

Subjects

New | Import  Edit

Categorical variable: stimulusType - Values (audio - ligh
Categorical variable: session - Values (1 - 2)

Delete

Delete all pre-computed datafiles for this STUDY design

Web help Cancel Ok

type-audio type-igptesentat

nd1 &~ | <

Nacinn Matriv

mﬁbn-§ pontaneoustant

Select independent var

dataprob
indexinsession |
presentation \
prevevent |
session

type

stimulusType

This is a categorical var. {

v
Select variable values
blank
both
U
audio & light
Combine selected values
Cancel Ok

. .
2 d 4 5
provovenRanracenre

session

type

This is a categorical var. ﬁ

Select variable values

evoked
spontaneous

Combine selected values

Cancel Ok



STUDY design and plotting overview

STEP 3

Precompute the data
STEP 4

Plot the data



Precompute data measures
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M O O Select and compute component measures for later clustering -- pop_precomp()

EEGLAB v13.x (dev,
Plot BSULGIYA Datasets

Edit study info
Select/Edit study design(s)

File Edit Tools

Help

Precompute channel measures
Plot channel measures

Precompute component measures

PCA clustering (original) >
Edit/plot clusters

Cluster components by correlation (CORRMAP)

std_ErpCalc >

ine ((minimax{inims)

'specmode’, fft'

SPECIOPO parameters

‘cycles', [3 0.5], 'nfreqs', 100

lime/fireq.; paramelers

13



YeNe EEGLAB v9.0.3.4b
File Edit Plot Study Datasets Help
. s‘ Change sampling rate
— #3: 4
Filter the data >
Re-reference
FSREES  nterpolate electrodes
FRanfEis  peject continuous data by eye
Frames @
Epochs Extract epochs
Events Remove baseline
Sampling
Epoch s Run ICA
Epoch en  Remove components
Referend . . .
- Automatic channel rejection
annel ) U=
— Au'tomatlc epoch rejection
patasel Reect data epchs >
Reject data using ICA

Locate dipoles using DIPFIT 2.x

Peak detection using EEG toolbox

FMRIB Tools
Locate dipoles using LORETA

v

hd Reject components by map - pop_selectcomps() (dataset:

I oK |

Reject components by map

Reject data (all methods)
Reject by inspection

Reject extreme values

Reject by linear trend /variance
Reject by probability

Reject by kurtosis

Reject by spectra

Export marks to data reject

Reject marked epochs

14




800 View and edit current channels —- pop_chan;Iot()

Choose .
, . e 'Sternberg' - 'Comparing conditions’ Choose which
- which subject
, channel jeito piot Select subject(s) to plot
\ - S01CZ
> All C4 Rofas
= S03CzZ
All C6 S04 0Z
All TR STATS
All TP7 %E} 8%
All CP5 508 GZ
All CP3
all P4 \ J |S09cz
( Plot [:RPs ) [ Params | | Plot ERP(s) )
l Plot ¢ pectra ] i Params ‘ | Plot spectra ‘
— Figure 3: Channel ERP | Plot ERPimage | | Params | | Plot ERPimage(s) |
File Edit View Insert Tools Desktop Window Help l Plo! ERSPs ] S I Plot ERSP(s) ‘
* DEdde h ARAO0PEA- 2 0E @ Params
ERP - CZ, ignore ERP - CZ, memorize ERP - CZ, probe [ PlotITCs ( Plot ITC(s) )
2 2 2
= 1) 0 0 —ETE ™
2 [ Help | | Cancel _) [ Ok |
E -2 -2 -2
- -4 -4
-1000 0 1000 -1000 0 1000 -1000 0 1000
Tirme (ms) Tirme {ms) Tirme {ms)
000 Figure 3: Channel ERP 000 Figure 3: Channel ERP
File Edit View Insert Tools Desktop Window Help File Edit View Insert Tools Desktop _Window Help
N ﬁéﬂgk’k\.{‘?@*@éf-@[}lﬁl 2O » Ddde h A9 LR- 2 0B o O
ERP - ignore ERP - memorize ERP - probe ERP - CZ, ignore ERP - CZ, memorize ERP - CZ, probe

Potential {p V)

-10

-1000 0 1000 -1000 0 1000 -1000 0 1000
Time {ms) Time {ms) Time (ms)




—  PoieAPs ) (Params’
T o

PlolERPimage ) [ Params )

000 Figure 4: Channel ERP
File Edit View Insert Tools Desktop Window Help ‘RSPs Plot ERSP(S)
ERP -CZ
6l ——ignore
 memorize _ Cancel | [ Ok |
41
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0 ‘.‘

Potential (p V)

-1000 0 1000
Time (ms)



All subjects

-_—I _Params
-EL‘:_-

Plot ERSPs Plot ERSP(s)
- PlotmCs ~ PlotiiC(s)

___Help | Cancel J [ Ok
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View and edit current channels -- pop_chanj

A

M f

1 ® O O ERP plotting options —-- pop_erppar...

ERP plotting options
Time limits (ms) [low high]
Plot limits [low high]

x{» Lowpass plotted data [Hz]
) STUDY name 'Sternberg' - '"Comparing conditions'
ERP plotting format
@ Plot first variable on the same panel
e pm S 8“*6‘(1 | Plot second variable on the same panel
All P6 | All subjects
All P8 S01 All
All POS S02 All Multiple channels selection
All PO7 S03 All (") Plotchannels in scalp array
All PO3 STATS S04 All —
All POZ S05 All () Plottopography attime (ms) 200 300
2“ % %g ﬁ“ (") Average selectzd channels
All PO10 S08 All
All O1 \ . S09 All [ Cancel ] [ Ok J
( Plot ERPs :J [ Params|| [ Pl. —. .. (o, ’
Plot/spectra Params Plot spectra

\ Plaf ERPimaae | | Params | | Plot ERPimaae(s)

OO0 Figure 5: Channel ERP

File Edit View Insert Tools Desktop Window Help

» Dgdde h KLAU9LR- 2 0E o O

ERP - ignore, 200-300ms

ERP - memorize, 200-300ms

ERP - probe, 200-300ms

2.6

{p-value) param with fdr g1




Computing Spectrum

™ O O Select and compute component measures for later clustering -- pop_precomp()

ParentCluster 1
Cls 2
Cls3
.1‘ A

Baseline ((min maxiinims); i i

'specmode’, fft'

=

'cycles', [3 0.5], 'nfregs', 100 ‘Test

Jime/ireq, parameiers
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View and edit curr

ent channels -- pop_chanplot()

o Sel. all |

STUDY name 'Sternberg' - 'STUDY.design 1'

g J' Select channel to plot Select subject(s) to plot Lo L TN
‘ Al FUO X Al blects . =
T Choose | FaiFrs g " Choose which
g which Al T7 S02CZ .
- All C5 0 S03 CZ subject
channel AIG3 804 CZ )
. S06 CZ
Aaicz
AilCo E 8072 B
s v S09 CZ v
{ Dint [FQD, Plo: ERP
O00 Figure 4: Channel Spectrum 78 ] Params) [ 0 (s) ]
File Edit View Insert Tools Desktop Window Help fra Params Plo} spectra
» Ddde B KR E 0{ -2 0E @O Ps ' ' PlotlERSP(s) ‘
Spectrum - CZ, ighore Spectrum - CZ, memorize Spectrum - CZ, probe —J Params| L J
60 60 60 5 Plct ITC(s)
@ OO0 0 — _I;i-g_u;eAZS-:_Cll;a-n-n_e\I Sy:;ectrum
- < s File Edit View Insert Tools Desktop Window Help

Power (10Mog (s W2 Hz))

NEde  RAOU9PREW- 2 08 O

N

Spectrum - CZ, ignore Spectrum - CZ, memorize Spectrum - CZ, probe

)
10 20 30 10 20 30 10 20 30 N NE
Frequency (Hz) Frequency (Hz) Frequency (Hz) i 60
o
o
e
OO0 Figure 6: Channel Spectrum 2 a0
File Edit View Insert Tools Desktop Window Help %
3 s A ® 6 " 7| . = o 10 20 30 10 20 30 10 20 30
» Ddde h A0V EW- S 0EH a O Frequency (Hz) Frequency (Hz) Frequency (Hz)
Spechrum - ignore Spectrum - memorize Spectrum - probe
olole. Figure 4: Channel Spectrum
File Edit View Insert Tools Desktop Window Help
» Dagde b ARAO09EW- @ 0E a @

Spectrum - ignore, 10Hz Spectrum - memorize, 10Hz Spectrum - probe, 10Hz




Computing ERSP

Swartz

Center for
Compu(alional
Neuroscience

M O O Select and compute component measures for later clustering -- pop_precomp()

ParentCluster 1
Cl

(.S 4

sSaseline ((minimeax|inims)

ST T ‘specmode’, fit'  Test

SPECIOPO PArameters

'cycles’, [3 0.8], 'nfregs’, 50, 'ntimesout’, 100



ile dit View Insert Tools Desktop Window Help

» DEgdd b A0 EH- 2 0E O

ERSP - CZ, ighore ERSP - CZ, memorize ERSP - CZ, probe
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Frequency (Hz)
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ERP-image across subjects

. 4 74 ~\.
< Cente

A Cdmpulaﬁonal
\_, Sy Neuroscience

Delorme, A., Miyakoshi., M., Jung, T.P., Makeig, S. (2014) Grand

‘e 0@ View.and.edit current.channels.- pop.chanplot() average ERP-image plotting and statistics: A method for
comparing variability in event-related single-trial EEG
| Select design: Design 2 = activities across subjects and conditions. J Neurosci
Methods. 2014 Oct 22. pii: S0165-0270(14)00363-X. doi:
! select channel to plot Sel. all Select subject(s) to plot 10.1016/j.jneumeth.2014.10.003
| [Anor
| All 02:. cbal
Pyt [ NN Figure 7
All PZ" STATS - . . H
ke File Edit View Insert Tools Desktop Window Help
AllCB1"
, : N g , %= M >
Az D de h ARRODERM- 2 OE 7~
Plot ERPs ) ~ Params Plot Ef
| Plot spectra Params Plot sp
| | Plot ERPimage | Params Plot ERPi ERPIM -1, anlmal 12001 & 12002 & .. ERF;ICI]\/I -1, anlmal 12051 & 12052 &
Plot ERSPs Plot ER
Plot ITCs Params Plot IT 8 8 3
Help Cancel | (_3 6 6 } ! 0
| =
4 4
2 2
-200 200 -200 400 600
Tlme (ms) Tlme (ms)

EEGLAB Workshop XI, Sept 8-10, 2010, NCTU, Taiwan: Julie Onton — STUDY Intro
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[ PoteRps | [ Pamms

000 Figure 4: Channel ERP
File Edit View Insert Tools Desktop Window Help

» Dade h ARAUDEW- 3 08 aO

ERP -CzZ

——ignore |
~memorize

Use parametric statistics
Use FDR correction Handomization (A},

Potential (n V)

otatistical treshiold (p=value); ,m

v Handomizatoni{n),
'method','triangulation’

‘clusterstatistic','maxsum’

AT T Ml | L | I |
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! W e OO0 View and edit current channels -- pop_chanplot() S@N;
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Center for
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Neuroscience
STUDY name 'Sternberg' - '"Comparing conditions'

7

Select channel to plot Select subject(s) to plot

All P6 ‘ B All subjects

All P8 S01 All

All POS S02 All

AL S

All POZ STATS | 1505 Al

All PO4 S06 All

All PO8 S07 All

All PO10 S08 All

All O1 q ) |S08 Al

( Plot ERPs ) [ Params | | Plot ERP(s) )
Plot'spectra Params Plot spectra

| Plot ERPimaae | | Params | | Plot ERPimaae(s)

N el

Figure 5: Channel ERP

File Edit View Insert Tools Desktop Window Help

» DEdde M ALO09RH- 2 08 O

ERP - ignore, 200-300ms ERP - memorize, 200-300ms ERP - probe, 200-300ms 28  (p-value) param with fdr g1




pow et

v Use parametric statistics
Use permutation statistics
Use bootstrap statistics

Do not correct for multiple comparisons
Use Bonferoni correction

Use Holms correction

Use FDR correction

otatistical threshold (p=value)

v Hendomization (n),

Use montecarlo/permutation statistics

A

v
A
L

Use cluster correction (CC) : nizal
hannel neighbor parameters | ‘method'triangiaton’ |

[ ‘clusterstatistic', maxsum'

v Use analytic/parametric statistics
Use montecarlo/permutation statistics

@H v Do not correct for multiple comparisons
Use Bonferoni correction

Use Holms correction

Use FDR correction

Use max correction

Use cluster correction (CC)

std_stat() function in EEGLAB



Exercises

. Load “stern.study” file in STUDY folder
. Edit STUDY design and delete current variable(s)

. Create a new indep. Variable design to compare Ignore vs.
Memorize letter

. Recompute spectrum and ERP.
. Plot spectrum and ERP for electrode Fz

. Plot scalp topography at 10 Hz (spectrum) and 200-300 ms
(ERP) for both conditions

. Spectrum for electrode Fz within 1 to 50 Hz and compute
parametric statistics (with and without FDR correction)

. Plot scalp topography at 10Hz for both conditions using
permutation statistics cluster correction (Fieldtrip — statistics)
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