


Neuroimaging/Brain Imaging

* is the use of various techniques to either or image
the : , of the nervous system
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Stage 1 : Data acquisition



Outline

* Part 1:
* Neural basis of the EEG
* EEG recording setup

* Part 2:
 Rest EEG vs Task based EEG
* Task designing

* Part 3:
e EEG Dataset
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Advantages

e Safe and Painless no real safety restrictions
* EEG does not aggravate claustrophobia
* EEG is silent

* Relatively tolerant of subject movement



Disadvantages

* Low spatial resolution
* Record electrical activity of cortex
* Low sighal to noise ratio

* Hard to interpret (noise, artifacts)



Neuroimaging

method

EEG
MEG
ECoG

Intracortical
Neuron
recording

MEI

Activity

measured

Electrical
Magnetic
Electrical

Electrical

Metabolic
Metabolic

Direct/
Indirect
MhMeasurement

Spatial
resolution

Temporal
resolution

~10 mm Non-invasive

~5 mm Non-invasive
~1 mm Invasive
~(0.5 mm (LFP)

~0.1 mm (MUA)
~0.05 mm (SUA)

Invasive

Non-invasive

Non-invasive

Portability

Portable
Non-portable

Portable

Portable

Non-portable
Portable



Applications of EEG

 study the brain
mental illness/disorder

e clinical EEG brain death
» Diagnostic tests Epilepsy
Parkinson
Alzheimer's

* evaluate the effect of medical and psychological treatment



Applications of EEG

* Brain Computer Interfaces (BCl):
 Sleep Study
* Alertness, Drowsiness Detection
* Sport study

* Neuromarketing
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Rest EEG vs Task based EEG

Part 2.1



* Resting-state EE
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Why we need task designing?

* We need to display different kind of stimulus
* In specific orders with specific timing

 We need to mark each event on our EEG or we want to have each
event start time
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Task designing software/toolbox

* All coding language
* Psychtoolbox

* PsychoPy



Basic and Clinical

NEUR\‘OSC|E NCE Spring 2011, Volume 2, Number 3

A Glance at Psychophysics Software Programs

Ali Yoonessi 2, Ahmad Yoonessi?

1. School of Advanced Medical Technologies, Tehran University of Medical Sciences, Tehran, Iran.
2. Iranian National Center for Addiction Studies, Tehran University of Medical Sciences, Tehran, Iran.
2. McGill Vision Research, McGill University, Canada
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PhysiONet Find Share About News Account v

PhysioNet

The Research Resource for Complex Physiologic Signals

[ Data J ‘ Software ] ‘ Challenges J ( Tutorials ‘




BCI Competitions

http://www.bbci.de/competition/

* BCI Competition |

* BCI Competition Il (also called BCl Competition 2003)
* BClI Competition Il

* BCI Competition IV
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Open Source EEG Resources
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Electroencephalography (EEG) Resources

Mission

Our goal is to enable deep learning research in
neuroscience by releasing the largest publicly
available unencumbered database of EEG
recordings. This ongoing project currently
includes over 30,000 EEGs spanning the years
from 2002 to present. Data collected can be used
for both research and commercialization
purposes.

Get Access

To request access to these resources, please fill
out this form. You will receive an automatically-
generated usemname and password via email.
Please be patient since it takes a few minutes to
receive the email.

Since these databases are quite large, it is best
to transfer them via hard disk. If you are
interested in this option, please follow the
instructions here.

@ The Neural Engineering Data Consortium

What's New

+ (20200408) Our paper describing our annotation

standards for the Temple University Hospital
EEG Seizure Corpus has been published and is
now available.

(20200402) As part of [EEE SPMB 2020, we are
collaborating with Novela Neurotech and
NeuraTechX on the Neureka™ 2020 Epilepsy
Challenge.

(20200328) We have released our simplified
EEG scoring_software (v3.3.1) to be featured in
an upcoming open source seizure detection
competition. This version reads a list of seizure
events and compares them to the reference
annotations of our recent database release: TUH
EEG Seizure Corpus (v1.5.1).

Social Media | Help | ContactUs
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Frequency Is speed of an
oscillation/ rhythm (number
of oscillation per second)

Unit: HZ Amplitude in time

0-100 HZ

0-45 HZ

Power: amount of energy in

each frequency band Amount of synchronization

among neurons or

Squared amplitude
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Stage 1 : Preprocessing
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EEG
f |
Mottty
: e
Eye-movement | \
o .".,/\v/ v
Eyeblink
v
- | !
Muscular
{
Cardiac

Observed EEG signal

EEG artifacts

Physiological artifacts

|
| %

>

. Nonphysiological |
artifacts

.

EoG (electrooculographic)
Eye blink/ movement

EMG (electromyographic)
Muscular movements

ECG (electrocardiographic)
Cardiac muscle movement

Pulse artifacts
Pulsation of blood vessels

Skin and sweat artifacts

Powerline interference 50/60 Hz

Electrode impedance fluctuations

Dry scalp-electrode contact

Movementof electrodes

Low battery of acquisition
equipment
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Multi-channel EEG
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Preprocessing method

* Filtering (high-pass filter- low-pass filter- notch filter(Band-stop filter))
* Baseline removal

* Re-reference

* Channel rejection

* Data rejection

* ICA

* Interpolate all the removed channels
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(a) Before applying the baseline-correction method (Ch. 14)
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(b) After applying the baseline-correction method (Ch. 14)
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f‘f/ Reject components by map 7pop_jr.<.eleclc0mpsﬂ ﬂd.lt.lsct: Cominuous EEG Data epochs)




Component 9 properties by map - pop_selecicomps() (dataset:)
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Automatic ICA component removal(cont.)

*Visual inspection

ADJUST
* Toolbox and plugins

ICLabel

MARA



www.ncbi.nlm.nih.gov » pubmed ~ www.ncbi.nlm.nih.gov > pubmed ~

ADJUST: An automatic EEG artifact detector based on the joint ... Automatic classification of artifactual ICA-components ... - NCBI

by A Mognon - 2011 - Cited by 695 - Related articles by I Winkler - 2011 - Cited by 282 - Related articles
dei' 10.1111/j.1469-8986.2010.01061.x. ADJUST: An automatic EEG artifact detector based on Aug 2, 2011 - Automatic classification of artifactual ICA-components for artifact removal in EE
signals. ... (1)Machine Learning Laboratory, Berlin Institute of Technology, Franklinstr, 28/29,

the joint use of spatial and temporal features. Mognon ... _ i : _
10587 Berlin, Germany. irene.winkler@tu-berlin.de.

Paychophysiofogy, 45 (2011), 229-240. Wiley Periodicals, Inc. Printed in the USA.
Copyright © 2010 Society for Psvchophysiological Research
DO 101111 1468-8936. 2010001061 .x

ADJUST: An automatic EEG artifact detector based on b mowbebavoctandxaiectons o710 “BRE BEHAVIORALAND
the joint use of spatial and temporal features \__) BRAIN FUNCTIONS

METHODOLOGY Open Access

Automatic Classification of Artifactual ICA-
ANDREA MDGNDN.“'.h JORGE JOVICICH,* LORENZO BRUZZONE. anD . . .
MARCO BUIATTI4* Components for Artifact Removal in EEG Signals

“Functional Neurolmaging Laboratory, Center for Mind,/ Brain Sciences, Department of Cognitive and Education Sciences,

University of Trento, Trento, ltaly . . ) -

"NILab, Neuroinformatics Laboratory, Fondazione Bruno Kessler, Trento, Italy Irene Winkler , Stefan Haufe and Michael dngermann
“Department of Information Engmeening and Computer Science, University of Trento, Trento, ltaly

dINSERM, U992, Cognitive Neuroimaging Unit, Gif/Yvette, France

“CEA, DSV/12BM. NeuroSpin Center, Gif Yvette, France
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:nRej«t components by map - pop_selectcomps_ADJ() (dataset: adjust_sampledata)
| 4 } 5
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Frequency Is speed of an
oscillation/ rhythm (number
of oscillation per second)

Unit: HZ Amplitude in time
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Power: amount of energy in

Amount of synchronization
each frequency band

among neurons or

Squared amplitude
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Frequency Is speed of an
oscillation/ rhythm (number
of oscillation per second)

Unit: HZ Amplitude in time
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Power: amount of energy in
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ERP

* Event-related potentials (ERPs) are very small voltages generated in
the brain structures in response to specific events or stimuli
(Blackwood and Muir, 1990).
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