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| STUDY design and plotting overview
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STEP 1
Build a STUDY
STEP 2

Build design(s)

Exercise...
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Memory options
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Import event info

Export

Load existing dataset

Save current dataset(s)

Save current dataset as

M

Clear dataset(s)

Create study

Load existing study
Sawve current stud

Memory options should change

current study as

when using STUDY vs single dataset

Save history

Quit




Create simple ERP STUDY
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m Edit Tools Plot Study Datasets Help e O O R T —— pop_stu
Import data 3 =
Import epoch info >
Import event info > Biering -
Export > Create simple ERP STUDY
g dataset™

Load existing dataset

Save current dataset(s) This interface creates a simple STUDY and

" (data

Save current dataset as R (continmons computes its condition grand average ERPs.
Clear dataset(s) ld/edit For each subject, trials for each condition
Using all loaded datasets must first be stored in a separate dataset.

Create other STUDY using the standard editor.

- Browse for datasets
Load existing study

Simple ERP STUDY
Save current study

Save current study as = Number of conditions: 2
Clear study

Number of subjects: 15

Memory and other options k

History scripts >

Quit [ Cancel | [ Ok |




Letter memorization task
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Create simple ERP STUDY
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Figure 2: Channel ERP

View and edit current channels -- pop_chanplot()
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Build a STUDY
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Edit Tools Plot Study Datasets Help

Import data >
Import epoch info
Import event info
Export
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Load existing dataset
Save current dataset(s) - subject
Save current dataset as © subject
Clear dataset(s) = subiect

Create study Using all loaded datasets

Browse for datasets

Load existing study Simple ERP STUDY
Save current study

Save current study as
Clear study

Memory and other options

History scripts >
Manage plugins >

Quit




Build a STUDY, cont'd
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Edit dataset info
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File Edit Tools Plot BJOLYA Datasets Help
Edit study info
| Select/Edit study design(s) |

Precompute channel measures
Plot channel measures

Precompute component measures
Measure Product clustering

PCA clustering (original)

Edit/plot clusters

1x3 design

Figure 3: Channel ERP
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Create design

Edit STUDY design -- pop_studydesign()
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Build a STUDY, alternative method
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000 Create a new STUDY set -- pop_study()
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Choose dataset to add to STUDY -- pop_study()
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4 Date Modified

M Memorize.icaspec
L] Memorize.icatopo
4, Memorize.set

D Probe.daterp

B probe.fdt

B probe.icaerp
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4, Probe.set

[ so1.fdt

B sol.set
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Thursday, November 12, 2009 9:08 PM
Monday, November 16, 2009 9:43 PM
Sunday, November 8, 2009 8:06 AM
Monday, June 14, 2010 11:45 PM
Thursday, November 12, 2009 11:02 AM
Monday, November 16, 2009 10:01 PM
Tuesday, November 17, 2009 12:05 PM
Tuesday, November 17, 2009 12:05 PM
Thursday, November 12, 2009 9:09 PM
Monday, November 16, 2009 9:44 PM
Thursday, November 12, 2009 11:02 AM
Tuesday, November 9, 2010 12:05 PM
Tuesday, November 9, 2010 12:05 PM
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Edit dataset info

000 Create a new STUDY set -- pop_study()
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S OGVA Datasets Help

Edit study info
| Select/Edit study design(s) |

Precompute channel measures
Plot channel measures

~ -
File Edit Tools Plot

Precompute component measures
Measure Product clustering

PCA clustering (original)

Edit/plot clusters

1x3 design

000 Figure 3: Channel ERP
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File Edit View Insert Tools Desktop Window Help

» NS b RKQO9RWE- 2 08 a@

ERP - CZ, ignore ERP - CZ, memorize ERP - CZ, probe
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s
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=
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o
'
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Create design

Edit STUDY design -- pop_studydesign()

stimtype
sumuiu

Use only specific datasetsfrials
[ |

4




Edit STUDY design -- pop_studydesign()

Select STUDY design

Audio versus light all subjects Add design
All stimulus type - non dual subjects only [ 9 )
Blank versus other stimulus type - non dual subjects only

Audio preceeded by different stimulus types { Rename design J
Audio versus ligh accross sessions - non dual subjects only
Audio versus light accross presentation - non dual subjects only [ Delete design ]
Subjects Independent variable 1 Independent variable 2
c None None
rou Qroup
/PE stimulusType

presentation presentation

session session

prevevent prevevent

Ind. var. 2 values

nondual

audio - light

c2
c3
c4
c5
cB
c7
c8
nd1
nd2
nd3
nd4
nd5
nd6
nd7
nd8

| Combine selected values | | Combine selected values |

_ Select all subjects + || Unpaired statistics $ || Unpaired statistics ;)

A\

| Use only specific datasetsfrials |

__| Delete all datafiles associated with this STUDY design

V' save the STUDY

[ Cancel | | Ok )
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Edit STUDY design -- pop_studydesign()

Select STUDY design

Audio versus Iiﬁht all sub'lects

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

Subjects Independent variable 1
ci None

c2 rou

c3 ype

c4 presentation

c5 session

c6 prevevent

c7

cB

audio - light

[ Add design J

[ Rename design

 —

[ Delete design J

Independent variable 2
(None |
group

stimulusType

presentation

session

prevevent

Ind. var. 2 values

| Combine selected values |

| Combine selected values |

_ Select all subjects + || Unpaired statistics 44

' Unpaired statistics ;)

A\

| Use only specific datasetsfrials |

__| Delete all datafiles associated with this STUDY design

V' save the STUDY

17
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Edit STUDY design -- pop_studydesign()

Select STUDY design

Audio versus light all subjects [
All stimulus “ﬁ - non dual sub'lects onl‘

Add design ) Computational

N euroscience

Audio preceeded by different stimulus types { Rename design J
Audio versus ligh accross sessions - non dual subjects only

Audio versus light accross presentation - non dual subjects only [ Delete design )
Subjects Independent variable 1 Independent variable 2

ci None (None |

c2 rou group

c3 ype stimulusType

cd presentation presentation

c5 session session

cb prevevent prevevent

Ind. var. 1 values Ind. var. 2 values

| Combine selected values | | Combine selected values |

_ Select all subjects + || Unpaired statistics $ || Unpaired statistics ;)

v
4

| Use only specific datasetsfrials |

__| Delete all datafiles associated with this STUDY design

V' save the STUDY

[ Cancel | | Ok )
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Edit STUDY design -- pop_studydesign()

Select STUDY design

Audio versus light all subjects ; Computational
All stimulus type - non dual subjects only | Add design J Bkl tience

Blank versus other stimulus - non dual subjects onl
# | Rename design )

Audio versus ligh accross sessions - non dual subjects only

Audio versus light accross presentation - non dual subjects only [ Delete design ]
Subjects Independent variable 1 Independent variable 2

cl None None |

c2 qroup qroup

c3 stimulusType stimulusType

c4 presentation presentation

c5 i session

cb prevevent

c7

cB8

Ind. var. 2 values

| Combine selected values | | Combine selected values |

| Select all subjects + || Unpaired statistics + || Unpaired statistics 4
[ Use only specific datasetsfrials ] 'stimulusType'{'audio'}

| Delete all datafiles associated with this STUDY design

V' save the STUDY

[ Cancel ] [ Ok ]




Edit STUDY design -- pop_studydesign()

Select STUDY design
Audio versus light all subjects Add desian
All stimulus type - non dual subjects only [ '9 )
Blank versus other stimulus type - non dual subjects only -
Audio Ereoeeded b‘ different stimulus Hﬁs | Rename design J
Audio versus light accross presentation - non dual subjects only [ Delete design )
Subjects Independent variable 1 Independent variable 2
c None None
rou group
/PE stimulusType

presentation presentation

session

prevevent prevevent

Ind. var. 2 values

audio - light

c2
c3
c4
c5
cB
c7
c8
nd1
nd2
nd3
nd4
nd5
nd6
nd7
nd8

| Combine selected values | | Combine selected values |

_ Select all subjects + || Unpaired statistics $ || Unpaired statistics ;)

| Use only specific datasetsfrials |

__| Delete all datafiles associated with this STUDY design

V' save the STUDY

[ Cancel | | Ok )
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Edit STUDY design -- pop_studydesign()

Select STUDY design
Audio versus light all subjects i
All stimulus type - non dual subjects only [ DAL )
Blank versus other stimulus type - non dual subjects only -
Audio preceeded by different stimulus types { Rename design J
Audio versus ligh accross sessions - non dual subjects onl
H [ Delete design J
Subjects Independent variable 1 Independent variable 2
ci None None
c2 rou group
ca COTIOTN  simulusType
o4 presentation
c5 session session
cb prevevent prevevent
c7
cB
Ind. var. 2 values
pontaneous

audio - light

| Combine selected values | | Combine selected values |

_ Select all subjects + || Unpaired statistics $ || Unpaired statistics ;)

| Use only specific datasetsfrials |

__| Delete all datafiles associated with this STUDY design

V' save the STUDY

[ Cancel | | Ok )
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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 “probe.set” for 3
subjects S01, S02, SO3 (in the STUDY folder)

5. Press OK.
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| STUDY design and plotting overview
-

STEP 3

Precompute the data
STEP 4

Plot the data



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

File Edit Tools Plot BJOLYA Datasets Help

Edit study info

Seec/Edi sudy design(s) e
|PrecomEute channel measures |

Plot channel measures

Precompute component measures ParentCluster 1
Measure Product clustering > gg
PCA clustering (original) > Cls 4

Edit/plot clusters

Baseline ((minmeaxjinims)

'specmode’, ‘fit'

SPECIOPO parameters

=

‘cycles', [3 0.5], 'nfreqs', 100

lime/fireq.; paramelers
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800

EEGLAB v9.0.3.4b

File EditPIot Study Datasets Help

— #3: si

Filename
Channelg
Frames @
Epochs
Events
Sampling
Epoch sg
Epoch en
Referend
Channel

ICA weiq

Dataset

Change sampling rate

Filter the data

Re-reference

Interpolate electrodes

Reject continuous data by eye

Extract epochs
Remove baseline

Run ICA
Remove components

Automatic channel rejection
Automatic epoch rejection
Reject data epochs

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
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e 00 View and edit current channels —- pop_chan;;lot()

STUDY name 'Sternberg' - 'Comparing conditions'

‘ Select channel to plot Select subject(s) to plot

A \SAQ QJ\A

- Choose 01 Cr Choose which
- which Al G = subject
channel | 7 STATs | [S04CZ
AlTPS S06 CZ
All TP7 S07 07
All CP5 508 CZ
All CP3 S09 67
AllLCP1 \ )
( Plot [:RPs ) [ Params | | Plot ERP(s) )
000 Figure 3: Channel ERP
File Edit View Insert Tools Desktop Window Help Plot ¢pectra ‘ I Params l I Plot spectra l
» DEadse M AA09EWH- @ 0E a@m Plot ERPimage | [ Params | | Plot ERPimage(s) |
ERP - CZ, ignore ERP - CZ, memorize ERP - CZ, probe
, , , Plot ERSPs | | Plot [:RSP(s) |
— ——————— Params
S 0 0 __PlotITCs ) ( Plot ITC(s) )
% -2 -2 -2
* 4 4 -4 '} [ Cancel :J [ Ok |
-1000 0 1000 -1000 0 1000 -1000 0 1000 ]
Time (ms) Time (ms) Time (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
» DNEde W ALO09RA- 8 08B O » 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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Potential (p V)

-1000 0 1000
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1 ® O O ERP plotting options —-- pop_erppar...

. ERP plotting options
' ‘ , Time limits (ms) [low high]

! ‘ ® OO0 View and edit current channels -- pop_chanj Plot limits [low high]
x:_-: Lowpass plotted data [Hz]

STUDY name 'Sternberg' - '"Comparing conditions'

Select channel to plot

Select subject(:

ERP plotting format
@ Plot first variable on the same panel

(] Plot second variable on the same panel

All P6 ' | All subjects
All P8 S01 All
All PO9 S02 All Multiple channels selection
All PO7 S03 All () Plotchannels in scalp array
AR POS STATS DU Plot topography attime (ms) | 200 300
All POZ S05 All (¢ Plottopography at time (ms)
2“ % %g ﬁ“ (") Average seleccd channels
All PO10 S08 All
All O1 \ J S08 All [ Cancel J [ Ok J
( Plot ERPs | [ |Params|] [ Ple. ... o, ’
Plot/spectra Params Plot spectra
| Plof ERPimaae | | Params | | Plot ERPimage(s)
OO0 0O Figure 4: Channel ERP
File Edit View Insert Tools Desktop Window Help Plot ERSP(s)
» NDdde MW ARKAO9LEW- @ 08 @ Plot ITC(s) )
ERP - probe, 200-300ms g2.6

ERP - ignore, 200-300ms ERP - memorize, 200-300ms

Cancel | [ Ok |




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

p— ERP plotting options
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Computing Spectrum

™ O O Select and compute component measures for later clustering -- pop_precomp()
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Computing ERSP
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M O O Select and compute component measures for later clustering -- pop_precomp()
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Pre-compute measures
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File Edit Tools Plot BJ0LIA Datasets Help

Edit study info
Select/Edit study design(s)

Precompute channel measures
Plot channel measures

W
easure Product clustering >
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Edit/plot clusters

) ) O Select and compute component measures for later clustering -- pop_precomp()
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View and edit clusters

EEGLAB v6.0b
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Plot cluster data

View and edit current component clusters -- pop_clustedit()
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Plot cluster data

Computational
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'Q» A Neuroscience

View and edit current component clusters -- pop_clustedit()
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Plot cluster data

View and edit current component clusters -- pop_clustedit()

Select cluster to plot

Study "Attention”: 181 of 181 components clustered
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Exercises

. Load stern.study in STUDY folder

. Create a new STUDY design to compare two types of conditions
— Ignore letter grouped with Memorize letter
— Probe letters

. Recompute spectrum and plot spectrum for electrode Fz

. Plot scalp topography at 10 Hz for both conditions
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' e OO0 View and edit current channels -- pop_chanplot() @
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v Use parametric statistics
Use permutation statistics
Use bootstrap statistics

Do not correct for multiple comparisons
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EXxercices

Experiment with STUDY statistics

— Load the Stern STUDY

— Look at significant difference in the first default design in channel
Fz (time-frequency plot, ERSP) using the cluster method
(Fieldtrip — statistics)

— Look at the same difference a component cluster of your choice.



