Machine Learning and Signal Processing Tools for BCI

E @I—IARITE@AMPUS BENJAMIN FRANKLIN o8

Klaus-Robert Muller, Benjamin Blankertz, Gabriel Curio et al.



BBCI team:

Gabriel Curio

Florian Losch

Volker Kunzmann
Frederike Holefeld
Vadim Nikulin@Charite

Andreas Ziehe
Florin Popescu
Christian Grozea
Steven Lemm
Motoaki Kawanabe
Guido Nolte@FIRST

Yakob Badower@Pico Imaging
Marton Danozcy

Benjamin Blankertz
Michael Tangermann
Claudia Sannelli
Carmen Vidaurre
Bastian Venthur
Siamac Fazli

Martijn Schreuder
Matthias Treder
Stefan Haufe
Thorsten Dickhaus
Frank Meinecke
Paul von Blnau
Marton Danozcy
Felix Biessmann
Klaus-Robert Muller@TuB

Matthias Krauledat
Guido Dornhege
Roman Krepki@industry

Collaboration with: U Tubingen, Bremen, Albany, TU Graz, EPFL, Daimler, Siemens, MES, MPIs,
U Tokyo, TIT, RIKEN, Bernstein Focus Neurotechnology, Bernstein Center for Computational

Neuroscience Berlin, picoimaging, Columbia, CUNY

Funding by: EU, BMBF and DFG



Noninvasive Brain-Computer Interface
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BCI: Translation of human intentions into a technical control signal
without using activity of muscles or peripheral nerves
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Noninvasive BCI: clinical applications
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[From Birbaumer et al.]

[From Pfurtscheller et al.]
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EEG based noninvasive BCI




The cerebral cocktail party problem
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= [cf. Ziehe et al. 2000, Blanchard et al. 2006]
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BBCI paradigms
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Towards imaginations: Modulation of Brain Rhythms

Most rhythms are idle rhythms, i.e., they are attenuated during activation.

e a-rhythm (around 10 Hz) in visual cortex:
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e /i-rhythm (around 10 Hz) in motor and sensory cortex:
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Variance I. Single-trial vs. Averaging

Time Courses at Electrode C4
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Variance Il Trial to trial variability




