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Reduction of epileptic seizures through foot motor imagery

It was shown that epileptic seizures can be reduced, when the Rolandic mu rhythm is increased by operant conditioning (Sterman EEG Clin. Neuroph.2000). It will be investigated whether such an enhancement of sensorimotor rhythms (e.g. mu rhythm) is possible by foot and/or tongue motor imagery.

New ways in the therapy of stroke patients  
Imagination of one-sided hand movement results in a contralateral ERD and an ipsilateral ERS focused at he hand representation area (Pfurtscheller and Neuper, Neurosc.Lettrs. 239,1997). It is expected, that this type of ERD/ERS pattern facilitates the neuronal activity in the affected hemisphere, when movement of the paralyzed hand is imagined. Important is a visual feedback (FB) about the correct performance of the motor imagery task. The type of FB presentation (e.g. virtual body parts) will be investigated in detail.

Testing of the cardiovascular system in preterm infants by central commands
From recent studies there is evidence (Pfurtscheller et al. Neurosc.Lett. 2005) that the heart rate (HR) displays a biphasic response starting with an acceleration synchronous with the onset of slow wave EEG bursts in preterm infants with a conceptional age of 36 weeks. A monophasic and delayed HR response was found, however, in preterm infants at risk. 

Further studies are necessary to investigate the mechanism responsible for the coherent behaviour of EEG-bursts and heart rate in preterm infants.

Control of a neuroprosthesis by steady-state visual evoked potentials (SSVEP)
Beside motor imagery also focused attention to flickering lights can be used as mental strategy for a Brain-Computer Interface (BCI). Simple gazing or shifting attention to flicking lights can enhance the amplitude of SSVEPs and generate a control signal at the BCI output. This control signal can be used to control e.g. a robotic arm with 2 – 3 degree of freedom. 
