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‘EEG’ structure

Desktop  Window Help
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Shorteuts [2] How to Add (2] What's New

o Mew to MATLAB? Watch this Video, see Demos, or read Getting Started.

=»> EEG

EEG =

setname:
filenames:
filepath:

'memorize.set’

'4J074 Sternberg Continuous spochs

'C:\ Users’julie’ Documents’ MatlabData' EEGdata' sternberg’ jo74’ '

subject:
group:
condition:
session:
comments:
nbchan:
trials:
pnts:
srate:
xmin:
KINAX
times:

[1

[2x41 char]
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4584
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1.99&0

[1x750 double]

data:

[71x750x4E4 double]

icaact:
icawinwv:
icasphere:
icawsights:
icachansind:

[71x750x464 double]
[71x71 double]
[71x71 double]
[71x71 double]
[1x71 double]

channels x times (frames) x epochs (trials)

chanlocs:
urchanlocs:
chaninfo:
ref:

[1x71 struct]
[1
[1x1 struct]

' conmmon'

| event:

[1x9Z8 struct]

urevent:
eventdescription:
epoch:
epochdescription:
reject:

stats:

specdata:
specicaact:
splinefile:
icasplinefile:

[1x1303 struct]
oo o
[1x4&4 struct]

it

[1x1 struct]

[1x1 struct]

[1

[1

| dipfit:

[1x1 struct]

history:
saved:
eto:
datfile:

s

[1x897 char]
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Create a script from ‘eegh’ output

. el C’

Perform a procedure through the GUI: S

Neuroscience

1) Load a continuous dataset

(B EccLas v7.27.180 (SN
e ~
Import data L -
 set BJ ceGLAB v7.27.18b SR
J r load an existing File Edit Tools Plot Datasets Help &
b n .
port data (new) __#1: Sternberg Continuous Data__
|d existing dataset" (old)
poch info" (data Filename: . ps\Australi;\Dataistern set
went info" (continuous Channels per frame 71
- info" (add/edit dataset Frames per epoch 610733
Create study Y ttaset" (save dataset) Epochs 1
Load existing study dit = Select data” Events 1303
ools = Reject Sampling rate (Hz) 250
ools > Extract epochs” Epoch start (sec) 0.000
ine: "Tools = Remove Epoch end (sec) 2440528
Memory and other options als = Run [CA Reference unknown
& P Channel locations fES
Quit Datazet size (Mh) 3514

LS
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File Edit [y

Create a script from ‘eegh’ output

Plot Study  Datasets Help

Change sampling rate

Filter the data

Re-reference

Interpolate electrodes

Reject continuous data by eye
Extract epochs

Rermowve baseline

Fun ICA

Remove components

Automatic channel rejection
Autornatic epoch rejection
Reject data epochs

Reject data using ICA

Locate dipoles using DIPFIT 2.x
Peak detection using EEG toolbox

FMRIE Tools
Locate dipoles using LORETA ]

I Swartz
Center for
Compu(ational
Neuroscience

ESEEEREC)

BCDFGHJKLIY .. |
Sternberg: h'lemorize letters

Cancel | Ok |
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Create a script from ‘eegh’ output

EEGLAB v7.2.7.18b

[ |

_ #2: Ste

Filename:
Channels
Frames pi
Epochs

Events

Sampling
Epoch sta
Epoch ent
Feference
Channel Ic
[CA weigh
Dataset si

—

File Edit Tools Pl

Datasets Help

Channel locations

Channel data (scrall)

Channel spectra and maps
Channel properties

Channel ERP image

Channel ERPs

ERP map series
SumyCompare ERPs
Component activations (scroll)
Component spectra and maps
Component maps

Component properties

Component ERP image |

Component ERPs
SumyCompare comp, ERPs
Data statistics

Time-frequency transforms

Cluster dataset ICs

3) Plot an IC

N

ERP image

Computation:
Neuroscience

Component ERP image -- pop_erpimage()

Component(s) 3
Project to channel # Figure title
Smoothing 10 | Plot =calp map
» Downsampling 1 | Plot ERP ERP limit=
. Time limits (ms) -200 596 | Plot colorbar Colar limits (zee Help)
Sortialign trials by epoch event values
Epoch-sorting field | Eventtype(s) |  Everttime range Rescale Align
no
]

Sort trials by phase

Freguency (Hz | minHz maxHz) Percert lowe-amp. trisls to ignore

]
Inter-trial coherence options
b Freguency (Hz | minHz maxHz) Signif. level (=0.20)
]
Other options
Plat spectrum (minHZ maxHz) EBaszelne amgl. (dE) Mark times

Help

Amplitude limits (dB)

Winddow center [ms)

Caher limits (==1)

(ms]

Cancel

Wigvelet cycles

Ware options (zee == help erpimage]

Don't sort by value

Dant plat values

3

Image amps

[Reguires signif.)

LS
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Create a script from ‘eegh’ output

A S 3
. / 1 . Computational
\‘7 Resu t . Neuroscience
i il
File N

DeEES 2P0

[ | | | | I
-200 -100 100 200 300 400 a00

Tirne (ms)
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Retrieve commands from eegh

Write a script to do this:

>> eegh
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Retrieve commands from eegh

>> eegh

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

artz B
entel

S G
Computational
Neuroscience

EEG = pop loadset('filename',6 'stern.set',6 'filepath',6 '...\Data\');

[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 0);

EEG = pop epoch( EEG, {'B' 'C' 'D' ...}, [-0.2 0.6],...

'newname', ,Memorize epochs', 'epochinfo', 'yes');
[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 1);
EEG = pop rmbase( EEG, [-200 01);

[ALLEEG EEG] = eeg store (ALLEEG, EEG, CURRENTSET) ;

figure; pop erpimage (EEG,0, [3],[],,Comp. 3',10,1,{},[],...
'','yerplabel', '', 'erp', 'on', 'cbar', ‘on’, 'topo',...

{mean (EEG.icawinv(:,[3]),2) EEG.chanlocs EEG.chaninfo });
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Create a Matlab script

Computational
euroscience

 vers o0 S O e

File Edit Debug Parallel Desktop Window Help

NS s ¢ R .

i rEE]' Editor - UntitledS
© Shortcuts [#] How to Add (7] What'
o Mew to MATLAET Watch this Videa,

File Edit Text Go Cell Tools Debug Desktop Window Help
)DB.|¥‘@lqt.‘|@'=;;}"|H'ﬁ‘ﬁl|ﬂ*.ﬁ¢.‘ml.a|5tack Base - [|:| v]

z BB -0 |+ | 21 | x [« 0,

> 1 |

-

=
=» edit |

4\ Start

Open
Matlab
editor

| script [ln 1 Col 1 |[OVR .
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Create a Matlab script

Computational
Neuroscience

Copy and paste from Matlab command window:

-
7 Editor - Untitled5* EENEER
File Edit Text Go Cell Tools Debug Desktop Window Help o | A X
Nod| R0 |oD-dean k-850 0E BB | suckbse »| [0
BB - w0 [+ | 511 x| et | O,

1 [ALLEEG EEG CURRENTSET ALLCOM] = eeglab: =
2 EEG = pop loadset( 'filenams', 'stern.set', 'filepath', 'C:\\Users’’julie’’Docum
3 [ALLEEG, EEG, CURRENTSET] = eeg store( ALLEEG, EEG, 0 ); —
4 EEG = pop_spoch( EEG, { 'B! e ‘D 'F! G 'H! Y 'E! 'L ‘M VI

5 [ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 1, 'gui', 'off');

B EEG = pop_rmbase | EEG, [-200 0] :

7 [ALLEEG EEG] = e=eg store (ALLEEG, EEG, CURRENTSET):

g figure; pop_ =rpimags (EEG, 0, [3],[]1,'Comp. 3',10,1,{},[]1,'"' , 'werplabesl','"', 'er—

Save as ‘ploterpimage.m‘
In MATLARB folder

1 UL} 3

| seript [Ln 7 Col 51 |OWR .:
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Run your new script

Computational
Neuroscience

(s 7o e B

File Edit Debug Parallel Desktop Window Help
RERLLEAILE LA prysey s )
: Shortcuts [#] How to Add  [#] What's Mew File o
o Mew to MATLAB? Watch this Video, see Demos, orrd [0 & H & | & 20

e

ey

el

el 3

ey

=» edit 15

== ploterpimadges

4\ Start

[}
1.5
-3
[N 1 1 1 1 1 1
-200 -100 0 100 200 300 400 a00
Time (ms)

(Must add script's folder to Matlab paths)
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Write a Matlab function

Matlab functions:

1. Take arguments
2. Can return variables

3. Do not draw variables from the local workspace

(Need all variables assigned internally or passed as arguments)
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Example function

[

Swartz
Center for

¥ /
4 Computational
J Neuroscience

[ coor- s R e
File Edit Text Go Cell Tools Debug Desktop Window Help N | A X
NEH|ERRI2C (oD - Aenf|[b-B0BRE BB |sudbs ~| [0
BB -0 [+ | 211 | x [«%e|0

1 function ploterpfuncidatasst,datapath,epochletts,datssetnams, comp) ; L
. —
3

4 [ALLEE EEG CUERERENTSET ALLCOM] = eeglab; -
3 EEG = pop loadset('filenams=', dataset,'filepath', datpath); -
& [ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 0): -
7 EEG = pop epoch{ EEG, epochletts , [-0.2 0.&],...

i 'newnames', datsetname, 'epochinfo', 'wes'):

g [ALLEEG EEG CURRENTSET] = pop_newset (ALLEEG, EEG, 1):

10 EEG = pop_rmbase| EEG, [-200 aj):

11 [ALLEEG EEG] = eeg store(ALLEEG, EEG, CURRENTSET):

12 figure; pop erpimage (EEG,0, [comp],[],['Comp.',intistr (comp)]l,... -
13 10,1, {},01,"'"',s " 'werplakesl', '', 'erp', 'on', 'char', 'on',...

14 'topo' , {mean (EEG. icawinv(:, [comp]),2),EEG.chanlocs EEG.chaninfo }): —
15

16

Save as ‘ploterptunc.m‘ D e ool
in MATLAB folder
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Example function

% Variables-------—--——--—=-"—————————————-
dataset = ‘stern.set’;

datapath = ‘..\EEGLAB Workshop\Data\’;
epochletts = {'B' 'C' 'D' ..},

datsetname = ‘Memorize epochs’;

comp = 3;

ploterpfunc (dataset, datapath, epochletts, datsetname, comp);
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Run your function in Matlab

4 s rooco N o g

Computational

File Edit Debug Parallel Desktop Window Help s
1 5 | £ BRI ™ |h i =) | (7] | ChUsers\julie\Documents\MATLAB - E] &=

© Shortcuts (2] Howto Add (2] What's New

o Mew to MATLAE? Watch this Video, see Demos, or read Getting Started. x|

! w

=» dataset = 'stern.ss=t!;
=» datapath

'C: W Users’ \Julie’ Documents' ' Workshops' ' Australia' ' Data' ' ':

LA r

}} EpDChlEttS = { IBI I|:I IDI IFI IGI IHI IJI IKI ILI IHI INI
IPI IQI IRI ISI ITI I'1IIITI I'[|]'I I'[IIHI I:{I I"EI"'I Izl ]_:_

»» datsetname = 'Memorize epochs':

== comp = [3]:

»> ploterpfunc (dataset,datapath,epochletts, datsetname, comp) ;

| 4\ Start |

MATLAE 7.6.0 (R2008a

File Edit Debug Parallel Desktop Window Help

D ] | b B . ) (v |h ﬂ @ | a | rogram Files\Commaon Files\Adobe' E] £
© Shortcuts [7] How to Add  [2] What's Mew

o Mew to MATLAE? Watch this Video, see Demos, or read Getting Started. X

Loop through a set |[|-> zor comp - 1:15

ploterpfunc (dataset,datapath, epochletts, datsetnams, comp) »

Of COmpOnentS end;

4\ Start | Continue entering statement | OVR .
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Search events for specific event type
{.: s

% OBJECTIVES:

% 1) Find all Memorize letters that were preceded by an ignore letter

% 2) Find all Memorize letters that were preceded by a memorize letter

% hint: ‘memorize’ event codes are single letters
epochidxM = []; % Mem preceded by a mem letter
epochidxG = []; % Mem preceded by an ignore letter
for ev = 2:1length (EEG.event)

if length (EEG.event (ev) .type)==1 & length (EEG.event (ev-1) .type)==

epochidxM = [epochidxM, ev]; % save this event
elseif length (EEG.event (ev) .type)==1 & EEG.event (ev-1) .type(l)=="qg'
epochidxG = [epochidxG, ev]; % save this event

end;

end;
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Epoch on selected events

2 o artg S50 )
o n
\ Computatlona!
\? Neuroscience

% Epoch continuous data around selected events

/) m e e e
[EEG, indices] = pop epoch( EEG, [], [-2 2], 'eventindices', epochidxG);
[ALLEEG EEG CURRENTSET] = pop_pewset(ALLEEG, EEG, 1, ..

'setname', 'Mem after Ignore letter',6 'gui', 'off');
EEG = pop_autorej (EEG, 'nogui', 'on'); % Auto-reject noisy epochs

[ALLEEG EEG CURRENTSET]=pop newset (ALLEEG, EEG, CURRENTSET, 'retrieve',1);

[EEG, indices] = pop epoch( EEG, [], [-2 2], 'eventindices', epochidxM);
[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 1,..

'overwrite', 'on', 'setname', 'Mem after Mem letter',6 'gui', 'off');
EEG = pop_autorej (EEG, 'nogui', 'on'); % Auto-reject noisy epochs
eeglab redraw
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Confirm datasets contain expected epochs

>> [ALLEEG EEG
>> EEG.epoch (2)

ans =

/2 ‘ \
oy 2
Center for-

Computaﬂona!
Neuroscience

CURRENTSET] = pop newset (ALLEEG, EEG, CURRENTSET, 'retrieve',1);

%--- Select several random epochs, check if correct

event: [4 5 0]

>> [ALLEEG EEG
>> EEG.epoch (2)

ans =

eventlatency: ¢[-1.4400e+003] [0] [1.4440e+003]}
eventload: {[1] [2] [3]}

eventtype: {'R' 'N' 'Z2'}

eventurevent: {[5] [6] [71}

CURRENTSET] = pop_newset (ALLEEG, EEG, 2, 'retrieve',2);

event: [4 5 6]

eventlatency: {[-1.4400e+003] [0] [1.4440e+003]}
eventload: {[0] [0] [11}

eventtype: ('gC' 'Z') 'L'}

eventurevent: {[15] [16] [17]}
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Converting from ‘pop’ functions

b ot component time fregquency - pop_newhme
o Pl p ime frequency -- pop imefi) . | (E] e
N Component number 13
) 7 Sub epoch time limits [min max] {msec) -1000 1996 Use 200 time points -
EEGLAB vi0.2.2.1b Frequency limits [min max] {Hz) or sequence 350 Use limits, padding 2 - Log spac...
File Edit Tools m Baseline limits [min max] (msec) {0->pre-stim.) 0 Use divisive baseline - No baseli. .
21 jﬂ?* Channd Wavelet cycles [min max/fact] or sequence 305 Use limits - Use FFT
— Chann ERSF color limits [max] imin=-max) /| see log power (set)
i | Channe ITC color limits [max] plot ITC phase (set)
Clheannanr;z Channe Bootstrap significance level (Ex: 0.01 -> 1%) 01 FDR correct (set)
Frames pi Channe Optional newtimefi) arguments (see Help)
Epochs Channe r Figure 3 =NRES X
Events ERP ma +| Plat Event Related Spectral Power J| | File Edit View Insert Tools Desktop Window Help ¥
Sampling|  sumyc NE S BRRODEL- (S| 0E|nD
Epoch sta
Ep h ST _Help | ERSP(dE)
pochent ¢ o 50— : i
Feference . — —| % .}
Component maps J g i |
Channel Ic _ - [
I WEiQh Component properties = | I ]
: S 20- % | —
: Component ERP image = {
Dataset si P J FRIEE S | —
Component ERP3 » L I | | 5 2
Sum/Compare comp. ERP3 u At_ﬁ_ﬂ/———‘ﬁ m
—_— _ I -
0

Data statistics L 500 1000
Time-frequency transforms P Channel time-frequency Time (ms]
Cluster datasetICs Channel cross-coherence - I
I 1
Component time-frequency = 2 |
Component cross-coherence é . : - '
E—‘- F 1 =
w 10 {4
How can I get ERSP/ITC e m . . TJog o
. ERF - 5-0.2
values from this plot? - ; - 000 .
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Converting from ‘pop’ functions

Center for
omputational

[ 70 coooss e | B

File Edit Debug Parallel Desktop Window Help
1) & | s BRB9 |h =) | (7] | ChlsershyjuliehDocuments\WorkshopsiMallorcatScripts - E] 3
* Shortcuts [ Howto Add [#] What's New

o Mew to MATLAB? Watch this Video, see Demaos, or read Getting Started. X
Bootstat function: shuffling along dimension 2 only -

Processing permutation statistics for EERESP (naccu=200) :47 S4 141 188 235
Fermutation statistics baseline length is 47 (out of Z00) points
EBootstat function: shuffling along dimension 2 only
Processing permutation statistics for ITC (naccu=200) :47 94 141 1838 235
Computing the mean baselinse spectrum
HNote: Add output wvariables to command line call in history to

retrieve results and use the tftopo function to replot them

»» sedgh

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

EEG =

pop loadset('filenams', 'memorize.set','filepath','C: "\ Users' " julie" ' Documents' ' MatlabData'E
EGdata’ . sternberg’ Jo74. ") :

[ALLEEG, EEG, CURBRENTSET] = =eg store| ALLEEG, EEG, 0O ):

figure; pop newtimsf| EEG, 0O, 13, [-1000 1%8&], [3 0.5] , 'topowvec',
EEG.icawinvi:,13), '=locs', EEG.chanlocs, 'chaninfo', EEG.chaninfo, 'bassline',[0].,

'alPha',.Ul, 'fregs', [3 50], 'plotphase', 'off', 'padratio', Z): [j
= i

4\ Start OVR
|4 Start

Where are the outputs?...
Need to use base function: newtimef()
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Converting from ‘pop’ functions

get help for
base function:
remove pop_"
from eegh
function name

File Edit Debug Parallel Desktop Window Help

Bl | B9 |h = = | (7] | Chalsers\julie\Documents\WorkshopsiMallorca\Scripts - E] 3]

Shortcuts [@] How to Add  [2] What's New

| o Mew to MATLAB? Watch this Video, see Dernos, or read Getting Started.

»»> help newtimef
newtim=f (}] - PFeturn estimates and plots of mean svent-related (log) spectral
perturbation (ERE3P) and inter-trial coherence (ITC) ewvents
across event-related trials (epochs) of a single input time series.

Example usage:
lists possible
output variables

Novice EEGLAB [[{# Start] i

* Also can compute and statistically compare transforms for two time
series,. Use to compare ERSP and ITC means in two conditions.

* Uses either fixed-window, zero-padded FFTs (fastest), wavelet
O-padded DFTs. FFT uses Hanning tapers; wavelets use similar Morlet
Lapers.

* For the wavelet and FFT methods, ocutput fredquency spacing
is the lowest frequency ('sSrate'/'winsize') divided by 'padratio'.
NalM input wvalues (such as returned by eventlock()) are ignored.

* If 'alpha' is giwven (see below), permutation statistics are computed
(from a distribution of 'naccu' surrogate data trials) and
non-significant features of the output plots are zZeroed out
{and plotted in greesn) .

* Given a 'topoveco' topo vector and 'e=loecs' electrode location f£ile,
the figure also shows a topoplot() wiew of the specified scalp map.

* Note: Left-click on subplots to view and zoom in separate windows.

Usage with single dataset:
=x [ersp,itc,powbase, times, fregs, erspbhboot, itchoot] =
newtimef (data, frames, tlimits, srate, cycles, ...
'keyl! ,wvalusl, 'keyl',wvalu=2, ... |;

Example to compare two condition (channel 1 EEG wersus ALLEEG(Z) ) :
*> [ersp,itc,povbase,times, fregs, erspboot, itchoot] =
neytimef ({EEG.data(l,:,:) ALLEEG(Z).datal(l,:, )}, ..«
EEG.pnts, [EEG.xmin EEG.xmax] *1000, EEG.srate, cycles):

m_|

OvR

Compulatlonal
Neuroscience




Converting from ‘pop’ functions

File Edit Debug Parallel Desktop Window Help

QTS e =)

Swart

Center for

Compulatlonal
Neuroscience

= | dRB 9o |h = =2 | L 7] | Chlsersyjulie\DocumentstWorkshopsiMallorca\Scripts - E] [
© Shortcuts (2] Howto Add (2] What's New

o Mew to MATLAB? Watch this Wideo, see Demas, or read Getting Started,
'wert! = [tim=s wector] -»> plot wvertical dashed lines at specified times
in ms. {default: none}
'newfig' = ['on'|'off'] Create new figure for difference plots {'on'}
'outputformat' = ['old'|'plot'] for compatibility with script that used the
old output format, sS=t to 'old' (mbase in absolute amplituds (not
dB) and real ite instead of complex ite) . 'plot' returns
the plotted result {default: 'plot'}
Jutputs:
ersp = [(nfreqs,timesout) matrix of log spectral diffs from baseline
{in dB log scale or absolute scals). Use the 'plot' output format
above to output the ERSP as shown on the plot.
ite = [nfreqs,timesout) matrix of complex inter-trial coherencies.
Output Variablﬁs :?.tc is cor.nplex -— IFTC magnitude.is a.bs:it-:.:]; ITC phase in radians
izm angle(ite), or in deg phase (itc) *180/pi.
described at the end powbase = baseline powesr spectrum. Note that even, when selecting the
the 'trialbases' option, the average powsr sSpectrum is
Of help message returned (not trial based). To obtain the baseline of
sach trial, recompute it manually using the tfdata
output described below.
times = wvector of output times (spectral time window centers) (in ms).
fregs = wvector of frequency bin centers (in Hz) .
erspboot = (nfreqgs,Z) matrix of [lower upper] ERSP significance.
itcboot = (nfreqgs) matrix of [upper] absi{itec) threshold.
tfdata = optional (nfreqs,timesout,trials) time/frequency decomposition
of the single data trials. Values are complex.

Flot description:
Assuming both 'plotersp' and 'plotite' options are 'on' (= default).
The upper panel presents the data ERSP (Event-Felated Spectral Perturbation)
in dB, with mean baseline spectral activity (in dB) subtracted. Use

[TAR 1z 1 LT BTEE : ] 1. 1 1

m

4\ Start | OVR
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Converting from ‘pop’ functions

N

Swang e |
Center for
B e,
File Edit Text Go Cell Tools Debug Desktop Window Help o | A X
NSd| é$wRY |- Aef|B-B0BRRE BE:. - [0 v]-l
BB -0 [+ | 211 x| @, -
1 figure; pop newtims=f| EEZ, 0O, 13, [-1000 15%&], [3 0.5 ,... L
2 'topovec', EEG.icawinwv(:,13), '=locs', EEG.chanlocs, 'chaninfo',...
3 EEG.chaninfo, 'baselins',[0], 'alpha',.01, 'freqgs', [3 50],... =
4 'plotphase', 'off', 'padratioc', 2):
5
&
T [eESp, ite, povbase, times, freqs, erspboot, itchoot] = ...
2 newtimef (data, frames, tlimits, srate, cyocles, ...
9 'kevl' ,wvaluesl, 'kevi',wvalusZ, ... ]ﬂ =

Copy your eegh function call
and the help message for base
function into a Matlab script

(notice inputs are different)

(:urial_d_BasicScript... ><| Tutorial_6_STUDY Intr... ><| Tutorial_6_ICanalysis.m ><| DataSearchScript.m®™ = |! Untitled* >'~'_]
| seript Ln 8 Col 61 |OVR .:
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Converting from ‘pop’ functions

Compumlonal
Neuroscience

-
T Editor - Untitled* lgﬂu
File Edit Text Go Cell Tools Debug Desktop Window Help » | A X
NEHd| B¢ [T - Neani|[B-B0BRE BB - [0

BB -0+ | (a1 x [ O
1 $figure; pop newtimsf({ EEG, O, 13, [-1000 1%5&], [3 0.5] ,... =
2 % 'topovec', EEG.icawinwv(:,13), '=locs', EEG.chanlocs, 'chaninfo',...
3 % EEG.chaninfo, 'baseline',[0], 'alpha',.01, 'fregs', [3 50],...
4 % 'plotphase', 'off', 'padratio', 2): .
: Customize the
& comp = 13: function call with
7 cycles = [3 0.5]:
8 fregs = [3 50]; your EEG data and
9 pratio = 2;
" other parameters
13 [rrsp, itc, powbase, times, fregs, ersphoot, itckoot] =
12 newtimef (EEG. icaact (comp, :,:), EEGZ.pnts, [EEG.xmin EEG.xmax] *1000,...
13 EEG.srate, cycles, 'padratio', pratio,'freqgs',fregqs):
14
15
15 %[ersp,itc, powbase, times, freqs, erspbhoot, itchoot] =
17 % newtimef ({EEG.datail,:,:) ALLEEG(Z) .datail,:,;:)},...
18 % EEG.pnts, [EEG.xmin EEG.xmax] *1000, EEG.srate, cycles);
19

script Ln 1 Col 1 OVR .:
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Converting from ‘pop’ functions

ﬂj — g ® ‘

X ¢ / - - Computational

& 4\ MATLAB 7.6.0 (R2008a EEEGR Neurosclence

File Edit Debug Parallel Desktop Window Help

D B & ‘ IEI 9 h ﬁ @ @ | Chlsersjulie\Documents\Workshops\Mallare = %=
L | P

. Shortcuts [#] Howto Add 2] What's New

o Mew to MATLAE? Watch this Videa, see Demaos, or read Getting Started, »
>» whos -
Ham= Size Bytes Class Attributes
Ind
ALLCOM 1x4 1346 cell global Run the new
ALLEEG: 1x1 402084330 struct global function call
CURRENTSET 1x1 g8 double global ’
CURRENTSTUDY 111 8 double global then Check
EEG 1x1 40208528 struct global .
LASTCOM 1x227 454 char global Varlables S&Vﬁd to
STUDY 0x0 0 double global
o - tor ooih local workspace
Comp 1x1 g8 double
cycles 1x2 le doukle
Ersp 48=x200 7800 double
ersphoot 0=x0 0 double
freqgs 1x48 384 double
ite 48=x200 153200 double complex
itchoot O=0 0 double
powbase 1x4858 384 double
pratio 1x1 8 double
times 1x200 100 double
=
= b

4\ Start OVR
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Converting from ‘pop’ functions

Computational
Neuroscience

I e
File Edit Text Go Cell Tools Debug Desktop Window Help u | A
DEQl* RR9 F|Q'=;=.?"|H ’*ﬁi|ﬂ*.ﬁ".‘ml.ﬂ5tack: Base = [|:| v]
BB -0 |+ | 211 x|« 0, |

1 3figure; pop newtimef( EEG, O, 13, [-1000 152&], [3 0.5] ;4. =
2 % 'topovec', EEG.icawinwv(:,13), 'elocs', EEG.chanlocs, 'chaninfo',...
3 % EEG.chaninfo, 'baseline',[0], 'alpha',.0l1, 'fregs', [3 50],...
4 % 'plotphase', 'off', 'padratio', 2);
3 .
comps = [1:13]: Make a list of _
T cyeles = [3 0.5]: COITIpOIlCIltS tO
g fregs = [3 50]:
o pratic = 2; process and collect
10
11 —|for o = 1:lengthicomps) Output for al]‘
12 figure;
[erspi:,:,c),itci:, 1, ), povbasec, ) ,vimes, freqgs, erspboot, itchoot] = ... -
14 newtimef (EEG. icaact (comps (c),:,:), EEG.pnts, [EEG.xmin EEG.xmax] *1000,...
15 EEG.srate, cycles, 'padratio', pratio,'fregs',freds):
156 end
17
15 %[ersp,itec, povbase, times, freqgs, erspboot, itchoot] =
19 % newtimef ({EEG.data(l,:,:) ALLEEG(Z).data(l,:;:)},;,...
20 % EEG.pnts, [EEG.xmin EEG.xmax] #1000, EEG.srate, cycles):
21

| script [ln 1 Col 1 |OWR .
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Exercise

Novice

-Create a Matlab script by copying eegh output (for example
load data, epoch, plot something)

> Convert your script into a Matlab ‘function’
Intermediate

- Write a script to load data, epoch and then loop through ICs
and plot an ERSP for each

> Try the same using newtimef() and collect output
Advanced

- Using stern.set (continuous data), write a script to find all
Memorize letters preceded by another Memorize letter and
create a dataset with only these epochs. Then find Memorize
letters preceded by an Ignore letter and create a second
dataset with only these epochs.

> Create plots to compare these conditions
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Supplementary lessons
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Matlab basics -- Briefly

Variable = word with an assigned value (type 'whos')

Examples:
% wvector of numbers:
mynumbers = [1, 2, 3, 5:10];
(Square brackets: concatenate anything within)
% access vector elements:
>> mynumbers (2)
ans =
2
% cell array of strings:
mylabels = {'stimulus',k 'response'};
% access cell array elements:
>> mylabels{2}
ans =
response
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Parameterize a script

ana
enter for -
Computafk:nal

>> eegh Red = values to make into variables Jz

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

EEG = pop loadset('filename', 'stern.set',6 'filepath',...
‘..\EEGLAB Workshop\Data\');
[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 0);

EEG = pop epoch( EEG, {'B' 'C' 'D' ...}, [-0.2 0.6],...
'newname', ‘Memorize epochs', 'epochinfo', 'yes');

[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 1);

EEG = pop_rmbase( EEG, [-200 01):

[ALLEEG EEG] = eeg store (ALLEEG, EEG, CURRENTSET) ;

figure; pop erpimage (EEG,0, [3],[],'Comp. 3',10,1,{},[],...
'','yerplabel', '', 'erp', 'on', 'cbar', ‘on’, 'topo',...
{mean (EEG.icawinv(:,[3]),2) EEG.chanlocs EEG.chaninfo });
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Parameterize a script

A
& entel

& % Variables---—---====-——mmmmmmmmmmmmmoom Lo
dataset = ‘stern.set’;
datpath = ‘C:MATLAB\...\EEGLAB Workshop\Data\’;
epochletts = {'B' 'C' 'D' ...},
datsetname = ‘Memorize epochs’;

comp = 3; % End variables--------——-—-—-—-—--—-

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

EEG = pop loadset('filename', dataset,'filepath‘, datpath);
[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 0);

EEG = pop epoch( EEG, epochletts , [-0.2 0.6],...

'newname', datsetname, 'epochinfo', 'yes');

[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 1);

EEG = pop rmbase( EEG, [-200 01);

[ALLEEG EEG] = eeg store (ALLEEG, EEG, CURRENTSET) ;

figure; pop erpimage (EEG,0, [comp],[],[‘Comp.’,int2str(comp)],..
10,1,{},I[]1,'"', 'yerplabel','",'erp','on', 'cbar', ‘on’, 'topo?',..

{mean (EEG.icawinv(:, [comp ]),2) ,EEG.chanlocs EEG.chaninfo}) ;
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Create a new Matlab script with variables

-

|"|

']' Editor - C:";Users‘julieiDucumenisHWurksl‘mps‘tMaIIurca‘\Scripis\ExampleMﬁIes"llploterpimageswin...l = | (=l | 2

File Edit Text Go Cell Tools Debug Desktop Window Help al|i'l x

NEd| ¢RI |- Aesi|(R-B0RAREBE .- (0.

Bog| - 10 [+ | 11 x| e | @,

Computatlona!
Neuroscience

1 % Variables——————--——-—"—"—"——"—————— =

i = dataset = 'stern.sst';

T [= datpath = 'C:MATLAE' ... EEGLAE Workshop'Data'';

4 - epochletts = {'gE' tgic! 'gD! 'gF! "l "gH! = "gE' ...

8 'gL' g P gIT! "gP! P! "gR! 'g3! VgT! Vg gt ...

b Vg LgT! 'gi'}:

T - datsetname = 'Memorize epochs'; Same I'esu1t aS

B = comp = 3; % End variables----———————————- .

9 - [ALLEEG EEG CURRENTIET ALLCOM] = eeglab: plOtﬁI’plmage.m
1= EEG = pop loadset('filenam=', dataset,'filepath', datpath): .
11 — [ALLEEG EEG CUREENTZET] = pop newset (ALLEEG, EEG, 0); but eaSIeI‘ tO
12 — EEG = pop_epoch{ EEG, epochletts , [-0.2 0.8],...
13 'newnams', datsetname, '=epochinfo', 'ywes'): Change Variables
14 - [ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 1);:
150 = EEG = pop_rmbases| EEG, [-200 ajg: at the top
1s - [ALLEEG EEG] = eeg store |(ALLEEG, EEG, CURERENTSET) :
17 - figure; pop erpimags (EEG,0, comp,[],['Comp.',intZstricomp)], ...
18 10,1, 4}, [0],""', " '¥verplakel',"'','erp','on','char' ,'on',,'topo’' ;...
19 {mean (EEG. icawvinv (:, [comp ]1),2),EEG.chanlocs EEG.chaninfol): —
20

Save as ‘ploterpimagewithvars.m
In MATLAB folder
| script [Ln 20 Col 1 |OWR

-
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Run your new script

. .3

7

Center for
omputational
Neuroscience

w/ 4\ MATLAB 7.6.0 (R2008a o[

File Edit Debug Parallel Desktop Window Help
JD = | & By @l ) ™ |ﬁ ﬂ @ | (7] | rogram Files\Common Files\Adobe\Adobe Version Cue CSHAClienthd 0.1 -
© Shortcuts [7] How to &dd  [2] What's Mew

o Mew to MATLAB? Watch this Videao, see Demos, or read Getting Started. X

Ear

F
i
S -
. File

- DEEdE 220
2

i

i

=¥ ploterpimagewithvars

4\ Start |

[ | | | 1 | 1
-200 -100 1] 100 200 300 400 500
Time (ms)
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