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Brain Computer Interface (BCI)



Overview

 Neuroprosthetics 
 Paralysis/severe motor disabilities
 Records neural activity from specific brain regions
 Info converted for limb prosthetics

 Brain signals, processing methods, applications

Goal: Improve speed & 
efficacy

Hope: Restore limb 
functions to paralyzed 
patientsFo
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Presenter
Presentation Notes
BCI = example of neuropros.
Signals are Converted through a comp into usable commands for limb prosthetics
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Explain Diagram



EEG vs. ECoG

 Surface of scalp
 No surgery required
 High interference 
 Twitching, blinking
 Alternating current (60 

Hz) - Power lines

 Surface of brain
 Detect smaller neuron 

regions
 Invasive

E
se.w

ustl.edu

K
urzw

eilzai.net



MATLAB

Presenter
Presentation Notes
Computer programming language used widely in scientific areas
Use variables that hold data/constants
Using  a series of commands, we can manipulate this data to produce a specific output:
Either graphing data or producing stimuli
Explain how variables work



Preparation

 MATLAB
 Error Potential Letters vs. Numbers 

paradigm
 Flashes letters/numbers
 400 trials (appx. 20 minutes)

 Data Analysis
 Analyzes & Graphs data

 Preparing for EEG
 Cap & Electrodes
 NuPrep – Skin Prep Gel & cleans scalp
 Elefix – Conductive Paste & lowers impedance levels
 Amplifier
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Matlab



Experiment

 Compare needle to surface electrodes 
 Improve signal-to-noise ratio
 Subject must track numbers

 Evoked Visual Potential
 Response to stimuli

 Error Potentials 
 Subject’s response to unexpected result
 Machine acts differently than user’s intent
 Occurs 400-800 ms after stimuli

Presenter
Presentation Notes
Explain evoked visual potential and eerp more



Surface 
Electrodes

• Ground & Reference 
in front center

• 4 electrodes

• Impedance levels:  
7-23 kOhms

A +

Evoked Visual Potential Error Potential
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Response to letters
Response to numbers

Presenter
Presentation Notes
Timeline of plus to zero
Annotate the graph
Evoked potential = first wave
	error potential is between 400-500 ml



Needle 
Electrodes

• Ground & Reference 
in front center

• 9 needle electrodes 

• Grid pattern
• Left side of head

• Impedance: 17-31 
kOhms

A+ +

Evoked Visual Potential Error Potential

Response to letters
Response to numbers

Presenter
Presentation Notes
Looks mess because less trials to compare it
First ever recording
Needles can read
In conclusion better signals collected, can use to make better BCI




Conclusion

 Needles collect stronger error potential 

 Error potentials
 Error recognized/avoided
 Improve accuracy & rate of EEG communication
 Self-correcting code for BCI

 Need more data for further conclusions
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