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Brain-computer interfaces (BCI) aim at bypassing the usual nerve and muscle pathways to connect the brain with
the outside world directly. This scientific and technical challenge holds great promises, especially in the health
domain, to restore communication in locked-in patients [1], to enable the control of neuroprosthetics [2,3], but
also to possibly complement pharmacological therapies in some neurological and psychiatric disorders, via brain
training or neurofeedback. At the heart of most BCI research lies the issue of processing brain signals in real-
time. Hence BCI builds on several key disciplines, including basic neuroscience, human electrophysiology as
well as neuroimaging, advanced signal processing and machine learning.

In this brief communication, we will give a general introduction to BCI and then illustrate current applications
and perspectives with examples of our own current research, spanning a large spectrum of potentialities.
Namely, we will highlight the different invasive and non-invasive techniques that are used to measure brain
activity and the context in which they are exploited.

The first example we will focus on is the so-called “P300-speller”, an electroencephalography (EEG) based BCI
and probably the most well-known application today. It aims at enabling disabled patients to communicate
thanks to the distinction between brain responses to attended and non-attended stimuli. This typical example
illustrates how improvements in information transfer can be obtained with adaptive machines which in turn
trigger up human motivation [4].

The second example describes a very recent and original approach which illustrates how real-time
electrophysiology could be used in cognitive neuroscience to improve hypothesis testing [5] and hence help
refining our understanding of the neural correlates of mental states. A fundamental question that is crucial to BCI
itself.

Altogether, those examples emphasize the important features of this new interaction paradigm for the brain [6].
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