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BCI MLSSP 2012 Topics

Part |
- Physiology, Signals and Challenges

- Event-Related Desynchronization and BCI

Part Il
- Nonstationarity SSA et al.

-  Multimodal data

Part Il
- Event Related Potentials and BCI
- Applications

™ o



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, Kiibler TU: SCPs, TTD, Patients

A Pfurtscheller, Graz: ERD, Patients

A Bayliss, Rochester: P300 & VR

APenny, Roberts, Sykacek, Oxford: Bayes & BCI
ABirch and Mason, UBC BCI

AMoore, Georgia BCI

AAllison, UCSD

AMillan, EPFL: brain states control robot
ADonoghue, Brown U, invasive patient study
ACuntai Guan, Singapore: P300

AGao, Beijing: P300

ABBCI: Let the machines learn
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INote that this is historical slide and MOST groups are missing!



Increasing Interest by Scientists

PEER-REVIEWED BCI ARTICLES
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YEARS

Courtesy of Dr. Jon Wolpaw, Wadsworth Center



The origins of EEG and MEG (short recap.)
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From single units to patch of dipoles
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From single units to patch of dipoles (cont.)
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A glance at the cerebrum

Motor cortex

a)

Frontal lobe

Primary somatosensory gortex

Sylvian fissure

Temporal lobe

Primary auditory cortex

Central sulcus

Parietal lobe

Occipital lobe

“E . [From Vigario]



From dipole patches to EEG

[From Vigario]




Invasive vs noninvasive Brain Computer Interfacing

ECoG (epidural or subdural)

Arachnoid

Intraparenychmal (single neuron
or local field potential

Cortex-"
White matter”

[From Schalk]




| nvasi ve BCI at | t 0s bes

[From Schwartz]



Apresurgical localization of
area causing epilepsy

Aexcellent possibilty to learn
about brain for human subject

[From Schalk]



Invasive vs noninvasive Brain Computer Interfacing

Seizure activity without intervention:

a
(a) Seizure activity terminated by automatic seizure detector:
1£1 Neural h I u
EEG ampllfler signal
from
brain Nerve cuff electrode
for seizure-triggered
Impulse , cranial nerve
from nerve = ¢ stimulation
Implanted VLSI device for ;
monitoring neural activity. Implanted stimulus Implanted mini-pump
and detecting seizure activity generator for seizure-triggered
systemic drug delivery
b

Transmission of Computation of
neural activity 3D movement
via telemetry trajectory

Implanted
microelectrode
arrays

Visual and

Fe ed baCk monltOf tactile feedback

Real-time interface to control
a robotic prosthetic arm
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3D arm trajectory

[From Birbaumer et al., Nicolelis et al]



Noninvasive Brain-Computer Interface

DECODING




