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EEG workflow

Design experiment
from data acquisition to analysis
of single subjects & group data

e ¢
-~ el

b 'Dry run’ experiment
without a subject
Analyze 'data’ with the
planned single subject analysis

Re-iterate until all
problems are solved

Re-iterate until all
problems are solved

Test group data analysis
procedure
on a subset of subjects

Puce & Hamalainen (2017)



Typical EEG experiment

Participant arrive Participant leave
v \ |
’ \
Pr?:s © Prepare EEG Experiment Clean EEG

-

time (hours)



EEG safety

 EEG has no additional risk following standard operating
procedure

* Risk: Person-to-person contact

 Be aware if your participants have known risk factors (e.g., working
with certain patient groups)

* Disinfect hands and equipment
* Risk: participants with prior conditions
* Know risks in advance

* Clean EEG equipment after use



Optimise sighal-to-noise in experiments



Signal and noise




Signal-to-noise ratio (SNR)

« Signal: electrophysiological activity of interest
* Noise: measured activity not of interest

|
|
|
| ’\ Magnitudeofsignal
— + SNR =
Measure i Varianceofnoise
|

"signal’ Noise



How to reduce noise?

Noise is unavoidable! -> Consider
how to reduce noise in the
experimental design phase

e What to be aware:

 EEG recording area (medical
devices, cables, computers, etc.)

* Participants (patients, children,
etc.)

* Always test and monitor signal
quality

Option #1:
Deal with sources of
noise while recording

Option #2:

Deal with noise in
post-processing




How to reduce noise?

. Biophysical artifacts
-  Eye movements

Measure EOG: deal
with in post-processing

- Eye blinks
- Muscle activity

- Electrocardiographic \

EEG

Measure ECG: deal
with in post-processing

;

Eye-movement

i

. Observed EEG signal Measure EMG: for
Eycblmk + M online and pOSt'hOC
b‘ L ‘ inspection

Muscular

|

Cardiac

:




How to reduce noise?

"Ground” devices

(Re)move electronic devises
Move participant

Shielded room

Post hoc notch filtering

« Biophysical artifacts
- Eye movements

- Eye blinks

- Muscle activity
- Electrocardiographic

« Environment noise
- Line noise
- Electric devices

Frea (Hz)



How to reduce noise?

Variance

A

[
>

Gaussian distribution

. Biophysical artifacts
- Eye movements

0.4

- Eye blinks

0.3

- Muscle activity
- Electrocardiographic

density
0.2

0.1

« Environment noise
- Line noise

0.0

- Electric devices

. Random noise
- Ongoing unrelated brain activity

- Random environment

N« MEAN(G(0,0))— 0



How to reduce noise?

Measure 1 =

"signal” Noise

Measure 2 =




How to reduce noise?

Measure 1 =

=

"signal” Noise

Measure 2 =

Measure N =




How to reduce noise?

L

Measure 1 = + M
"signal” Noise
S—
Measure 2 = +
Average
(N = o)

Measure N = +

—



EEG recording and trials
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Martin & Huettel (2022)



Trials Average
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Trials
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Trials Average
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Trials
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Trials Average
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Trials Average

x10™ . N =100 _15_><10'5 . N =100

0.5

15 ' ‘ i : ‘ : :




Increasing SNR: number of trials

relative SNR increase

Relative SNR increase = sqrt(N)

0 100 200 300 400 200
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Triggers

stimuli & task
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Trigger timing
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Good lab practice during recording

* Always keep track of protocol!

» Keep lab notes/logbook: write everything deviating
from the protocol

 Monitor EEG data quality
* Fix bad channels (in breaks)

 ->Note bad channels, unusual artefacts, technical
errors, etc.

* Monitor participant
 Compliance with tasks and comfort
* Occurrence of muscle artefacts, jaw artefacts, etc.
* Tiredness (ask to report occasionally)
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