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DESCRIPTION

CBRU plugin is a Matlab toolbox integrated with
EEGlab

It will offer great possibilities to explore your pre-
processed ERP datasets (.set [EEGlab]/.mul
[BESA)) in a graphical user interface

Versatile visualization and quantification of EEG
data have been optimized to CBRU's own needs
to minimize the usage of Matlab scripts and thus
to uniform the basic procedures in our unit



PREPARATION — GENERAL (IMPORTANT)

Your preprocessed (filtered, cleaned and epoched)
datasets will be loaded into computer’s memory

As always with EEG analysis, use SIMILARLY
preprocessed signals

Equal amount of conditions (stimulus types) per
ogroup 1s highly recommended



PREPROCESSED IN EEGLAB OR IN BESA?

* Jump to the page 7

- The preparation procedure is slightly different with
.set and .mul file formats

- The next slides will show how to prepare and/or deal
with the data preprocessed in these formats




STARTING THE TOOLBOX (.SET DATA)

Programs needed: Matlab, EEGlab

Run Matlab

Set path to CBRU plugin with EEGlab —folders
(File-Set path-Add with subfolders)

Run EEGlab with command ‘eeglabd’




PREPARATION — EEGLAB USERS

Make sure that your .set files have been similarly preprocessed and that channel
locations (and preferably labels) have been added to all datasets

Naming of files

Data files can be named in various ways but this is the best choice when using CBRU plugin
(recommended already in preprocessing): group name, abbreviation for subject (always the same,
e.g. ‘subj’) + subject number and condition name

Good example for two groups:
o Control_subjl_intDeviant.set, Patient_subj2_intDeviant.set

First the STUDY structure i1s needed

Open StudyMaker (‘Create Study’) in CBRU tools

1) Set the path which contains your .set and .fdt files (the folder must contain ALL files of all
subjects to be analysed)

2)  Write the condition names, subject names and group names as they appear in the
filenames (also empty names can be added if the filenames lack the identifier)

3) Choose the correct order with the numbered buttons so that the sample name corresponds
the real filename (you will see the example file structure at bottom)

4)  Add the listed subjects to the corresponding groups with ‘Move to group’ button

5) Hit ‘Load files’ button (software loads the files into memory and fills in the study
information in EEGlab

HINT! See more detailed information in the end of this tutorial

HINT! With the lower double fields you can generate subject names and condition names by
pressing the ‘Express’ button. Number vectors can be typed into the short field on the right
(e.g. 1:10 will generate running number from 1 to 10)

Save the study for the next sessions (File — Save study as)
Open CBRUplugin in CBRU menu (GO TO PAGE 9)



STARTING THE TOOLBOX (.MUL DATA)

1)
2)

3)

Programs needed: Matlab, EEGlab

Run Matlab

Set path to CBRU plugin with EEGlab —folders (File-
Set path-Add with subfolders)

type ‘mulplugin’ on the command line

‘ \ m Brain Electrical Source Analysis I




PREPARATION — BESA USERS

Automatically

Renaming and listing can be done automatically with Mul list
creator (found in mulplugin’s Load menu; See more instructions in
the end of this tutorial)

Manually

Check/rename all of your .mul-files to have the following structure
(remember to back up the originals): G_##H# S #HH C_#H#H#. mul

(G=group, S=subject, C=condition)
Open e.g. Notepad and list your files

G_"groupnamel”_S_"subjectnamel”_C_"conditionnamel”. mul
G_"groupnamel”_S_"subjectnamel”_C_"conditionname2”.mul
G_"groupnamel”_S_"subjectname2”_C_"conditionnamel”. mul
G_"groupnamel”_S_"subjectname2”_C_"conditionname2”.mul
Etc.

Or alternatively you can use Windows CMD to print the folder contents into a
text file: dir /b > filelist.txt

Save the text file into the folder with .mul files



Open up the window for
visualization and
quantification

M AI N M E NU Evaluate the datasets

added in the STUDY

(needed if the study 1s View and modify options
Open up the window for being updated during related to processing
grouping your subjects and the session)
conditions (for .set files ry——— (ol
Only) late  Profess  Optiop -
) EEGLAB v9.0.3.3b o ] 4 All subjects Graup Subjects in sub-group
File Edit Tools Flot Study Datasets Help CBRU £ t ! IpD j ;I
t2
— STUDY set: Study1 i3
t4
ts
Study filename: ...mat rej30kaikkiRe]30.study 16 Add to sub-group == |
Study task name t7
Mk of subjects 32 Ig Remove from sub-group |
Mk of conditions B per subject
Mk of sessions 1 per subject
b of groups 2 (some missing)
Epoch consistency YES = =
Channels per frame 24 = =
Channel locations YES Choose all | Choose all |
Clusters 1
Status Missing ICA dec. Clear Al |
Total size (Mhb) 804 &
Conditions Condition groups
jcon | |
dur |
freq -
3 . int
In mulplugin this o N
menu 1is called Load. vow [eondGroupt <]
[~ Subtract Clear |
You can load the .mul
files by pointing the |
. . =
text file (instructed on _l
previous page). = =
Filename regenerator
3 . s Subjects chosen: 0 Active condGroups: 0 i}
is found in this menu oo ;

too.




GROUPING

All subjects found in
the chosen group

All conditions found in
the chosen group

Create more condition

groups

)} CBRUplugin ver1.26b
Update Process Options

Change the group;
subjects will be
updated on the left

N

All subjects
t2 ! I

Group

po

j/Suhjects in sub-group
Add to sub-group == /

Remaove from sub-graup |

Conditions

dur
2q

int

std

||

Oy condGroupl =

=

[~ Suhtract Clear |

|

Subjects chosen:

Trials:

0

Active condGroups:

| Add subjects to create a
new sub-group of subjects

Add conditions to create a
new sub-group of them;

- multiple selections in the
boxes will be averaged
(before grand average)

To make subtraction
- curves add conditions to
the lower box




PROCESSING: WINDOW 1 — PLOTTING CURVES

Choose channels to plot N

Choose to plot average

of subjects or »

individual curves or
single trials (with .set)

Plot one or more

Choose to plot conditions/groups
in the same figure

: == Previous

Next ==

=10l =

FIGURE ST\(LE
ICundﬂiuns ;1 to the same figure

channels in the same

% Remove baseline Remove baseline

_| | (values in ms);
default is the pre-
stimulus interval

| | Shift curve in time;

&l ™ default is stimulus

onset at O

figure. If all is chosen, |/

channel location
information will be
used.

//

Low-pass filter signals for
plotting (values in Hz)



PROCESSING: WINDOW 2 — PLOTTING SCALP MAPS

Define the window in which the map will be plotted; multiple
selection can be done by e.g. [100;150] [140;190]. (Will result
plots within 100-140 ms and 150-190 ms in the same figure)

Choose channels to
include 1n the
calculation. The
more, the better
(only EEG, though). ™
Chosen channels
must be listed 1n
location data.

— Scalp map plot
CHANMNELS

D
AFT_mast
AF3_mast
F1_mast
\ 3_mast
FSNqast
F7_ma
FT7_mast
FC5'_mas=t
FC3_mast
FC1_mast
C1_mast
C3_mast
CS_mast
T7_mast
TP7_mast
CPS"_mast
CP3_mast
CP1_mast
P1_mast

=101 %]

=< Previous

MNext == |

[

AVERAG px;/ /
| | 7

Coordinate locations

I bkiozemi.el

window start/end (ms)

¥ Remove baseline

[T

PLOT |

/

1

Mulplugin users ONLY: Path and filename of location file

(.elp) should be pointed here




PROCESSING: WINDOW 3 — QUANTIFICATION TO
ASCII

Find local maximum and minimum
within a time window. Both

Calculate mean values within amplitude and latency will be saved
a time window for each subject | | in text file. If extreme value is not
and save in text file found, values will be NaN.

! %mus
— Data to ASCI

CHAMNELS

¥ Remove baseline
i -PEAK VALUE Max

With .set files you e .

can select Event :3/ window %——— window here
P4

info here. It will o | (from...to)

Next ==

Specify the time

print a list of = <. Low-pass filter
amount of trials E START |
in each condition ” |
for each subject. z
7z [

Low-pass filter signals before
quantification (values in Hz)



RESULTING EXAMPLES

Condidtion group 1

P testitxt - Notepad 1Ol x|
File Edit Format View Help 7mus
pPeak amplitudes and latencies _I
condition group 1
Interval 109.38-148.44 ms
Local maxdmum 99.61-138.67 ms 138.67-179.69 ms
group_7mus
Lat (ms) value (uv)
subj Fpl_mast AF7'_mast AF3'_mast
14 144,53 0.09 121.09 1.29 0.00 0.00 0.00 0.00 Tkon
13 119.14 0.68 132.81 0.38 0.00 0.00 0.00 0.00
11 0.00 0.00 134.77 0.8686 0.00 0.00 0.00 0.00
10 140.63 0.91 134.77 1.27 0.00 0,00 0.00 Q.00
a9 132.81 -0.24 138.67 0.7 132.81 0.54 122.81 1.10
8 119.14 2.03 121.09 0.7 117.19 0.332 0.00 0.00
7 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00 0.00
L] 0.00 0.00 0.00 0.00 0.00 0,00 146.48 0.95
5 0.00 0.00 126.495 2.41 115.23 3.00 113.28 4.80 .
2 144.53 -2.62 144.53 -1.49 0.00 0,00 0.00 0.00 Condition group 1
1 0.00 0.00 111.33 -2.33 138.67 -2.25 0. 00 0. 00
Fzmasl FSmast F4masl
-8 -8 -8
group_7kon {’ g i‘ E
B 500 - 500 =1 500
Lat {(ms) value (uv) 5 8 5
subj Fpl_mast AF7’_mast AF3'_mast
22 144,53 1.25 144.53 0.37 146.48 1.02 144.53 1.58
21 146.48 -0.82 144.53 -0.91 0.00 0. 00 0. 00 0. 00
18 136.72 1.04 144,53 -1.34 119.14 -0.20 140.63 -0.22 Cz st C3past CAppst
7 0.00 0.00 0. 00 0. 00 0.00 0.00 0. 00 0.00 -3 -8 -8
16 121.09 -1.89 119.14 -2.13 0.00 0,00 0. 00 0.00
15 136.72 0.29 136.72 0.869 136.72 0.47 144.53 1.12 # E
13 144,53 -0.22 132.81 -0.26 142.58 -0.93 142.58 -1.89 =T 500 = 500 =T 500
12 142.58 0.7 0.00 0.00 0.00 0.00 0.00 0.00
11 128.91 -1.41 0.00 0.00 123.05 -1.18 128.91 -0.82 3 8 3
10 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0,00 0.00 Q.00
7 136.7. -2.57 121.09 -0.7 132.81 1.13 0.00 0.00
6 144.53 -1.52 128,91 -0.67 0.00 0.00 0.00 0.00 Pz ast P3 ast P4 ast
5 119.14 0.16 117.19 0.40 111.33 1.11 140.63 1.44 m m m
3 126.95 1.61 123.05 -0.90 128.91 -1.09 0.00 0.00 -8 8 8
2 121.09 1.57 128.91 0.51 0.00 0.00 0.00 0.00
1 136.72 0.15 138.67 -0.3B 138.67 -1.50 0.00 0.00
vI B 500 = 500 - 500
4 »
il 8 il
Ln1i, Cal 1 v




TROUBLESHOOTING
(MORE DETAILED INSTRUCTIONS)




EEGLAB MEMORY OPTIONS

While starting the plugin, a warning might occur. In
this case, check the memory settings in EEGlab:

File — Memory and other options
All datasets in memory (Unset)

Jl=IF3

Setlinset
STUDY options (set these checkboxes if you intend to work with studies)
If set, keep st most one dataset in memary. This allows processing hundreds of datasets within studies.
If et, save not one but two files for each dataset (header and data). This allows faster data loading in studies.
If set, write ICA activations to disk. Thiz speeds up loading ICA components when dealing with studies.
Memory options
If =et, u=ze single precizion under Matlab 7. This saves RAM but can lead to rare numerical imprecisions.
If =et, uze memoary mapped array under Matlab 7.x. Thiz may slovw dovwn some computation.
ICA options
If =&t precompute ICA activations. This reguires more RAM but alloves faster plotting of component activations.

iE BD B

If zet, scale ICA component activities to RMS (Root Mean Square]) in microvol (recommended).

Folder options

=<

If =et, when brovesing to open a nev dataset assume the folderidirectory of previous dataset.

Option file: HACERUplugin with EEGlab_verl 2eeglabS_0_2_ 2hieeglab9_0_2 2bunctionstadminfuncieeq_options.m |

Help | Cancel | Ok |




SETTING UP THE PATH IN MATLAB 1/2

J MATLAB 7.10.0 {R201Da)
File Edit Debug Paralel Deskiop Window Help

Mew ] @ @ | (7 |Currant Fnlder:lz:\ LIJ (=]
Open... Chrl+0
Close Command Window ChrlH4 "
w02 x|
I et -0 E- @New to MATLAE? \Watch this Yideo, ses Demas, or read Getting Starked., b4
- e Worksnace As |+
Four MATLAE license will expire in 51 days.
Pleaze contact your system adwinistrator or
Page Setup... The MathWorks to renew this license.
Prink... Chrl+P
Brink Seleckion, .,
MATLAB desktop kevhoard shortouts, such as Ctrl+4d, are now customizable.
1 E:h. . kericbruMakeStudy .m In addition, wany keyboard shortcuts have changed for improved consistency
2 ugin_gvenkCrakaZascii, m across the desktop.
3 ...Uplugin_searchTrials.m
4 ,..5\CBRUplugin_dataout.m To customize kevhoard shortcuts, use Preferences. From there, you can also
restore previous default settings by selecting "R200%9a Windows Default Set™
Exit MATLAE Ctri+Q from the active settings drop-down list. For wore information, see Help.

Click here if you do not want to see this message sgain.

fr x>




SETTING UP THE PATH IN MATLAB 2/2

J MATLAB 7.10.0 (R2010a)
File Edit Debug Parallel Desktop ‘Window Help

5 @Inmhnnlh-ﬁmlm.l- e S - [55)
) pprrmm— i x] I
: shorkou
All changes take effect immediately.
Current
- B MATLAB search path: leo, see Demos, or read Getting Started.
— Add Felder. . |
! |75 Cr\Program FilesiMATLABIR 20108 toalboximatiablops L 1 61 a
+ Addwith Subfolders. .. | 03 C:\Program Files\MATLABYRZ01 08y oolboximatiabang imense wi E“p;;? i ays-
4 t trat
53 C\Program Files\MATLAB\RZ0108) toalboxmatiabl slmat BET your SYSEem SdminisStrator on

C () C\Program Files\MATLAB\R 20104 [T R a0 21x]
)G [Mowe bo Top: |25 CH\Program FilesiMATLABIRZ0104" . : I
'C @ C\Program Flles\MATLABRZ0104 Add ta Path with Subdirectories ceprs .
Maye Un 53 C\Program Files\MATLABRZ0104 htr +d’ fare pnew cuzwmz L8
.
Move onn 25) CriProgram Files\MATLABIRZ0104] = FNGEC LOT AMproved Consistency
|25 CH\Program FilesiMATLABIRZ0104" |
Move ta Bottom (20 CiiProgram FilesiMATLABIRZ010A [ example_data ences. Fromw there, you can also
123 C:\P \am Filss\MATLABAR 20104 = mufuncti 1 /= 4
N ) ruFunebions ing "RZ009a Windows Default Sec™
1) C:\Proram Files\MATLABIR 20104 [ other Functions X K
. | r more information, sees Help.
F— | g CProram Flles\MRTLAE\RZUlIUA h setfunctions
I3 studyMaker -
| | > egzage again.

Save | Clase | Rewvett | Default |
] Folder: ICERUpIugan|thEEGIab_verl.Zsb

A Make Mew Folder | 0K I Cancel |

* Check that the path doesn’t contain
duplicates of the plugin folders (e.g.
older versions)

* If you have a permission to write on
disk, you can save the path for the next
session




CREATE STUDY/MUL LIST VIEW _ Fath o the folder of

=10 x|
Add conditions Path | £
normally N
with the upper field N =]
Add == |
Use base name + vector | 3 Remave |
numbering A e | > Express _
(E.g subj in first field Z-yu’ﬂ” el =
1:10 1n second,; /
E thod All subj =
xpress method) I subjects s =]
Change the order of | | Remove |
fields in the filename crpress | | | | Moves the listed
structure = T subjects into the active
Mave to group group (’empty’)
If set, the group name Groups feropty ] B
will be added to the | adn | Use only if you are
filename under search b [Uzediin flename o | sure that all the
Ye1cacs x|+ needed files will be
An example on how — Expor | - s ot found found by the study
your filename should > *Group*SubjectCandition® set — o o | creator
look nooe | R

Save and load your study design (this doesn’t save the EEGlab study)




