Standard SSVEP-BCI pipeline:
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Transition from Visually Evoked to
Purely Imagined Steady-State Potentials
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Steady-State Visually Evoked Potential (SSVEP) based
Brain Computer Interfaces (BCI) are simple and high
performing in terms of bit-rate;

Unfortunately, they requires external devices to provide the
stimuli, limiting the scenarios in which they can be applied.

Y Time

A subject wearing an ElectroEncephaloGraphy (EEG) helmet focus on
a pattern flickering at a certain frequency;

A brain electric activity that follow the flickering frequency is triggered in
the occipital area;

This activity is recorded from the EEG;

Machine learning algorithms are used to classify the recorded potential;
Depending on the predicted class an action can be performed from a
computer or from an actuator (e.g. move a cursor on a maze).
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Adopted methodologies

We developed a new BCI paradigm

that is based on Visual Imagery (VI) LEGEND
signals, where the subject by simply 0 SSSVEP
imaging a flickering pattern triggers 0 SV

an EEG signal that we can classify, Q > ASSR
avoiding the need of external stimul; e SRest

We wused SSVEP and Auditory
Steady-State Response (ASSR) to
help the subject in the training
required to use the VI based BCI.
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Brain areas involved in the different brain signals.

Frequency domain
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Electrodes selection:

* Anatomical based pre-selection;

 Heuristic ad-hoc data-based algorithm for fine selection.

Signals processing:

* Filters for electromyographic and line noise attenuation;

« Computing the average Power Spectral Density (PSD)
for each electrode in the range 2-36 Hz for each trial.

Classification:

* These vectors were fed as features to a regularized
Support Vector Machine (SVM) classifier with linear kernel.

O Electrodes montage O Ground . Reference

We are investigating the usage of
features based on the electric
current on the brain to feed the
classifier to improve the

- performances.

The electric current is

4» estimated via non-invasive
inverse source imaging tech-
niques and realistic brain modeling.
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