Brain Computer Interface (BCI)
O




» 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
patients
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Presentation Notes
BCI = example of neuropros.
Signals are Converted through a comp into usable commands for limb prosthetics
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Explain Diagram


» Surface of scalp » Surface of brain

» No surgery required » Detect smaller neuron
» High interference regions
Twitching, blinking » Invasive

Alternating current (60
Hz) - Power lines

NpPaTISNM ST
JOU TRZ[IOMZINY]




} MATLAB R2013a

HOME PLOTS

I

FILE

Ll compare >

PUBLISH VIEW

szﬂ_.e.mgr*' o

b Users b felix » Documents v MATLAB » annabeth »

Search Docurmentation

<cEpEA N C -2
Current Folder ®  |[# Editor - C:\Users\feli\Documents\MATLAB\annabeth'Data_Analysis.m @ ® | Workspace ®
[ MName » Date Modified i Data_Analysis_All.Lm | error_potential_Letters_vs_Numbers.m  x |[—Data_AnaEysEs.m X] Epoch_Lap | Name Value Min Max
Practice 1/31/2014 3:02 PM ez @ This file can be published to a formatted document. For more information, see the publishing video or help EE A_array <100:1 double> 49 a0 =
@ 1-52.0-513882457000045... 7/14,/2014 10:26 AM = < >
= = L [ B_array 3101 char:
@30?54.;}&‘ 7/14/2014 11:42 AM 20— ix=my data.Samples Acquired Number: - E bl 1200 1300 1200
l__EI Data Analysis.jpg 8/11/2014 3:17 PM 2= not_included=find (ix+max (ixt)>size (dataf,l) | ix+min(ixt)<l) P B 'p300_8_4_2014.1.4 "
) Data_Analysis.m 8/7/201412:34 PM 30 o o d ‘Ci\Users\feli\Docu... E
ﬂ Data_Analysis_All.m 8/7/201412:35 PM 3= label=zeros (size(ix}): E data 2317504517 doubles <Too.. <Too.
D Epoch_Labeling.m 8/7/2014 10:59 AM | Fi— label (B _array>»—char(65)) = 1:; %| B _array<=char(230)})=1; % ail@ E dataf <317504:17 double> e o
"_ W 33 = label (B array>=char(48) & B _array <=char(57)) = 2; % all the % di el structs
] error_potential_Letters_v... 8/5/2014 10:30 AM 34 E epoch <1xd cell> i
E\j error_potentia}_p.aradig.... 7/23/2014 11:15 AM L label {not_ included)=[]: i epochAll <2401:4x1228 double> <Too.. <Too.
error_potential_simulatio...7/1/2014 2:22 PM 36 — ix (not_included)=[]: aoef fname 'p300_8_4_20141.4_U...
"&I get_amps.m 7/23/2014 9:50 AM 30 $fixes dimensions zbe| fname_query 'p300_8 4 201417 ...
|| Good Data.txt 8/1/201411:47 AM | | | 33 (i 1 4 4
[=] Letters vs numbers.jpg  8/11/2014 3:16 PM 39 — epoch=zeros (length (t), 4, length (ix) ) : ?l:_;_ — l_')nni;:[\ A anaaa 5
|| myfile_UA-2008.12.19.daq 7/2/2014 10:25 AM 10 gl S -
E Namlng_Practrce.m. 8/6/2014 233 PM 41 $time on first dimension, channels on second, trials on Command History ®
H p300_7_11 201411 info... 7/11/2014 10:51 AM 42 ~ [for i=1:size(epoch,3) —clear all -
|| p300_7_11_201411_UA-... 7/11/2014 10:51 AM Sl i = et (ix (s} eiwt 1i41s -
I p300_7_11_2014.1.2_info.... 7/11/2014 10:58 AM o Lo e e L e e CBpoch hebcliing
| ] p300_7_11_20141.2_UA-... 7/11/2014 10:58 AM P W | 7 ~Data Analysis A1l
BE‘ p300_7 14 201411 info... 7/23/2014 11:16 AM " ~glear all
| | p300_7_14_20141.1_UA-... 7/23/2014 11:16 AM mmand W ~Data_Bnalysis A1l
i e g | [ e
| | p300_7_23 L4 UA- : >> Data Rnalysis R1l 2 B i
FH p300_7_24_2014.1.1_info.... 7/24/2014 11:55 AM £ AmEs e mang
|| p300.7_24 2014.11 UA-... 7/24/2014 1155 AM p300_8_4 2014.1.1 UA-2008.12.04.daq = i
B_;! p300_7_24 20141.2 info... 7/24/2014 12:45 PM p300 8 4 2014.1.2 UA-2008.12.04.dag - glear all )
IB_H‘ p300_?_24_2014.1.2_ph- e T/24/2014 12:45 PM p300_ 8 4 2014.1.3 UA-2008.12.04.dag ~Epoch_Labeling
p300_7_24_20141.3_info.... 7/24/2014 12:58 PM £300 8 4 2014.1.4 UA-2008.12.04.daq -Data_Analysis_A11
L p300_7_24 201413 UA-.,. ?f24f2014 12:58 PM Aaa - -
g e Ry e s clear all |
error_polentlaI_Let‘lers_vs_Numbe rs.m (MATLAB S ﬁg - ~Data_Analysis A1l -



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


» 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

O

» Compare needle to surface electrodes
o Improve signal-to-noise ratio

o Subject must track numbers

» Evoked Visual Potential

o Response to stimuli

» Error Potentials
O Subject’s response to unexpected result
o Machine acts differently than user’s intent
o Occurs 400-800 ms after stimuli
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Explain evoked visual potential and eerp more
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Timeline of plus to zero
Annotate the graph
Evoked potential = first wave
	error potential is between 400-500 ml


Evoked Visual Potential — Error Potential
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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



» 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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