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Abstract

A typical Motor Imagery (MI) experimental pipeline is composed of an EEG data acquisition
phase, followed by an analysis phase to train a classification algorithm (such as LDA). The training uses
features extracted from the acquired data such as spectral power for a subset of sensors and
frequencies, in which desynchronization can be observed between the MI tasks. In the final phase of

the experiment, the trained classifier is used in an online setup.

The feature selection phase is crucial for the optimal functioning of a BCI system, but the large
number of parameters can make it a long step of trial-and-error, not acceptable in clinical settings.
Training a classification algorithm can be challenging and time consuming as it may include multiple

manipulations and datatype conversions with external softwares.

Here, we propose a new Python-based framework to manage the whole experimental pipeline
smoothly, integrating seamlessly with OpenViBE. We focused our work on feature analysis, selection,
and classifier training. An easy-to-use GUI allows to keep track of the multiple acquired EEG signal files,
and to process them for analysis and training. Convenient tools allow to compute spectral features and
visualize them in the form of statistical R2 maps, PSD, scalp topography and ERD/EDS time-frequency
maps, for selected sensors or frequency bands, combining trials across multiple runs. Finally, a set of
runs can be chosen for training the classification algorithm with only a few clicks and seconds of

processing. All signal processing operations use OpenVIiBE in the background, transparent to the user.

This framework has been successfully validated on real EEG data obtained with a Graz Ml
protocol. It allows the experimenter to identify the underlying brain processes during Ml and choose the
best combination of features for the subsequent classification. Work is ongoing to add further

functionalities, notably functional connectivity.



