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Noninvasive Brain-Computer Interface

DECODING



āBrain Pongó with BBCI



[From Birbaumer et al.] [From Pfurtscheller et al.]

Noninvasive BCI: clinical applications
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BBCI: Leitmotiv: ület the machines learnû



EEG based noninvasive BCI



The cerebral cocktail party problem

Åuse ICA/NGCA 

projections for artifact 

and noise removal

Åfeature extraction and 

selection  

[cf. Ziehe et al. 2000, Blanchard et al. 2006]



BBCI paradigms

- healthy subjects (BCI untrained)  perform "imaginaryò movements (ERD/ERS)

- instruction: imagine 

- squezzing a ball, 

- kicking a ball, 

- feel touch

Leitmotiv: ület the machines learnû



Towards imaginations: Modulation of Brain Rhythms

IMAGINATION of left arm

Single channel



Variance I: Single-trial vs. Averaging

Single channel



Variance II: Trial to trial variability


