1. Exploration du signal EEG:

1. Détection des artefacts principaux dans le signal temporel. 2. Familiariser avec leurs caractéristiques:

• Temporels • Fréquentiels • Spatiaux 3. Visualiser les artéfacts:

• Visualisation temporelle • Visualisation spatiale • Visualisation fréquentielle 2. Caractériser les artefacts à partir des visualisations:

1. Déterminer les caractéristiques:

• Temporels (durée, type de « transient », quand par rapport aux stimuli?)

• Spatiaux (l'énergie est concentrée où/sur quelles électrodes?)

• Fréquentiels (quelle bande de fréquence?) 
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Unmixing

Can be used to seperate a set of signal mixtures into a set of source signals called independent components.

It assumes that the source signals extracted are statistically independent.

It assumes that the observed data is a linear mixture of the underlying sources.

Independent Component Analysis (ICA)

• The problem becomes one of searching for an unmixing matrix, W, that optimizes a measure of independence:

• Kurtosis • Maximization of entropy or negentropy • Minimisation of mutual independence.

• The measures are based on our assumption about the sources and their probability densities:

• Independent • Non-Gaussian

• Different ICA algorithms use different approaches to this optimization:

• Gradient ascent… Independent Component Analysis (ICA)

ICA: SOME AMBIGUITIES

• ICA extracts source signals but not in any specific order

• ICA extracts a scaled version of the source signals.

• The sign of the independence components is not important.

Independent Component Analysis (ICA) That the volume conduction is instantaneous and linear.

In
That the cortical and non-cortical EEG sources are temporally distinct and temporally independent.

Physiologically plausible?

ICA in EEG Processing & Analysis

• Applies the infomax ICA (Bell & Sejnowski, 1995).

• 

  EEG, what are our mixture signals? In EEG, what are our source signals? Channel Data = mixtures Sources: brain signals, non-brain artifact signals ICA in EEG Processing & Analysis What assumptions does ICA make about the signals recorded at the scalp level? What assumptions does ICA make about the volume conduction? That the signals are the linear mixtures of cortical and non-cortical artifact signals.

  The runica() function alone extracts super-Gaussian signals (signals with transient structure such as eye-blinks, cardiac…). • Option of « extended » ICA to extract sub-Gaussian signals (continuous signals such as line noise, alpha…)• Possibility to define the number of Independent components « ncomps » in code but not advisable -use « PCA » instead.By default, randomseed generator is reset each time the function is run è results will vary at each execution. Possibility to change this using rand('seed',value)

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Recap d'hier…

• Charger les données (biogsig pour bdf, load pour *.set)

• Visualiser les données brutes (DC offset)

• Charge les positions XYZ, sphériques des électrodes.

• Références (moyenne ou linked mastoïdes)

• Ré-échantillonnage (fsamp/2)

• Filtrage (filtre passe-haut, filtre passe-bas)

• Détection/rejet des électrodes bruitées/intervalle de temps bruitée.. En EEG, à causes des effets de « volume conduction », les électrodes qui sont à côté ou très proches l'une de l'autre ont des voltages très similaires .

C'est possible de remplacer les électrodes enlevée par un signal qui est une interpolation des autres électrodes.

EEGLAB propose deux types d'interpolation:

• Data needs to be high-pass filtered.

• Do not perform on channels