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Proposal (250 words):

Introduction: Severe motor paralysis is a rare but terrifying condition dramatically hampering the quality of life of
affected patients. In extreme cases, patients can only rely on so-called brain-computer interfaces (BCls), systems in
which the patient’s brain signals are used to control and interact with the environment. In such systems, brain
signals are acquired by means of functional neuroimaging methods. BCI research has made promising progress
over the past years. However, much room for improvement and extension is left.

Hypothesis and Objectives: Substantial progress in the field of brain-computer interfacing can be made by
creatively combining advanced neuro- and computer-science methods. As an example, the proposed PhD research
will design, develop and experimentally test novel BCl-based gaming applications to provide entertainment
possibilities for the severely disabled.

Setting and Methods: The possibility to use brain signals to control a game will be realized by exploiting brain
hemodynamics (which our research group has particularly focused on in the last 15 years), as measured with fMRI
and fNIRS, and employing mental imagery and selective attention to generate distinct brain signals. Single- and
dual-player BCl-based interactive gaming applications will be developed, the latter making hyperscanning (i.e.,
simultaneous measuring two individuals) necessary. To realize flexible and attractive BCl-based gaming
applications, we will implement suitable computer algorithms as well as virtual and augmented reality.

Impact: The newly developed BCI methods and applications will not only be beneficial for patients having lost
crucial motor functions, but might also result in uses for healthy individuals, e.g., in the context of
neuroenhancement and entertainment.

Requirements candidate:

e High affinity with/interest in (neuro)science and technology

e Background in neuroscience, computer science or technical engineering
e Proactive/collegial working attitude

e Good English communication skills
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