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BCI MLSSP 2012 Topics

Part I

- Physiology, Signals and Challenges

- Event-Related Desynchronization and BCI

Part II

- Nonstationarity SSA et al. 

- Multimodal data

Part III

- Event Related Potentials and BCI

- Applications



Some BCI Groups (not an exhaustive list!) from !2003!

Schwarz, Pittsburg: Invasive

Chapin, Rochester: Invasive

Nicolelis, Duke: Invasive

Kennedy, Atlanta: Invasive

Levine, Michigan: Invasive

Wolpaw, Albany: BCI 2000, 2D, Patients

Donchin, Beckman: P300: Spelling

Anderson, UC, CSU: NN for BCI, invasive

Sadja and Parra, NY: SP, Rapid Visual   

Stimulation 

Birbaumer, Kübler TÜ: SCPs, TTD, Patients

ÅPfurtscheller, Graz: ERD, Patients

ÅBayliss, Rochester: P300 & VR

ÅPenny, Roberts, Sykacek, Oxford: Bayes & BCI

ÅBirch and Mason, UBC BCI

ÅMoore, Georgia BCI

ÅAllison, UCSD

ÅMillan, EPFL: brain states control robot

ÅDonoghue, Brown U, invasive patient study

ÅCuntai Guan, Singapore: P300

ÅGao, Beijing: P300

ÅBBCI: Let the machines learn

!Note that this is historical slide and MOST groups are missing!



Increasing Interest by Scientists

Courtesy of Dr. Jon Wolpaw, Wadsworth Center



The origins of EEG and MEG (short recap.)

EPSPôs and IPSPôs

[From Vigario]



From single units to patch of dipoles

[From Vigario]



From single units to patch of dipoles (cont.)

[From Vigario]



A glance at the cerebrum

Motor cortex

[From Vigario]



From dipole patches to EEG

[From Vigario]



Invasive vs noninvasive Brain Computer Interfacing

[From Schalk]



Invasive BCI at itôs best

[From Schwartz]



ECOG

Åpresurgical localization of

area causing epilepsy

Åexcellent possibilty to learn

about brain for human subject

[From Schalk]



Invasive vs noninvasive Brain Computer Interfacing

[From Birbaumer et al., Nicolelis et al]



Noninvasive Brain-Computer Interface

DECODING


