Why is there artefacts in EEG recorded
during fMRI aquisition 7 7
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Artefacts introduced in EEG RA Rejection : Average Artefact
during fMRI use Subtraction (AAS)

Methods

1) Compute a GRA
template using the
mean of the n last
scan.

Gradient Related Artefact (GRA) :

Large artefact induced by the
variation in the magnetic field
required for a fMRI acquisition.

2) Subtract the GRA
template from the
current EEG.
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Pulse Related Artefact (PRA):

Slight movement of the human
body and pulsatile movement of
the scalp arteries at each heartbeat
are the causes of the PRA.

Amplitude (pV)

Need to have the PRECISE timing of scans !
= Synchronize EEG & fMRI clocks.




PRARejection: classic approaches PRARejection: classic approaches
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{Eanstrained ICA PRA rejection algorithm
EEG D Principles & Theory
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OfiEline results : experience 1
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OiiEline results : experience 2

Wifeline results : experience 2

- 3 states of consciousness : awake,
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Matlalh/FASST practical Demo

= First suppress the gradient artefact.

~ & Then suppress the pulse (or BCG) artefact using the appropriate
method.

Constrained ICA (cICA)

Average Artefact Subtraction (AAS)

Principal Component Analysis (PCA)

pplication example 1

'~ Spontaneous
neuronal events

" ’ | .. detected with EEG.
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Schabus et al., PNAS, 2007

EEG-fMRI integration

Neural
Activity
Fig. 1. Schematic showing the approaches to EEG/fMRI integration. (i)

Integration through prediction. (i) Integration through constraints. (iii)
Integration through fusion with forward models.

Kilner et al. Neurolmage, 2005.
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