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The Diving Bell and
the Buttertly

- Jean-Dominique Bauby, France
- Paralyzed by stroke
- Written by blinking the left eye

- [t took about 200,000 blinks to write
the book
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“| decided to stop pitying myself. Other than my eye,
two things aren't paralyzed, my imagination and my
memory.”

— Jean-Dominigue Bauby
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Here's how the components of & brain-machine interface 1
work together to transform thought into action

Anguralinterface, surgically
placed on the mator cortex~the
partcf the orain that contrels

3 ‘Qa@\—m‘“_’ mavemant-records the firing of
\-"5‘?:-»\::‘:__ ™. | newonsusngdczens 10 as many M I
z L A \:§ S\ 1 ashundredsof tiny electrades.
Inthe future, n adcition \ e ‘.;E_f:;".-- Each electrace typically manitors - O
toviswal feedback. tactile = WY asingle neuronar 2 small
and other sensors will send "4}&—- V' graup of newrons, detecting
information frem the prosthess

the number of firmgsina
certain time perad, That data

tecomes the input of a computer

program called a decader.

S e T

bac<tothe braln giving the usar y

natarly contral of the davice
but also the ability ta feelit.

The decoderis hascaly a
mathematical magde! that
Lranshates the beain aclivily
inte a small number of sutput

signals. These signals are used for El q EI
1- o

controlling a prosthetic device

Biosignal Lab,
Univ Patras



Brain-penetrating
microelectrodes

/

LFP W

SPIKES %’W‘w

<TmV
< 200 Hz

5-500 uV
0.1-7 kHz

EEG MNWVW\

5-300 uV
< 100 Hz

ECOG WM#WWW

0.01-5mV
< 200 Hz

(Thakor, JHU, 2013)
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Brain-penetrating
microelectrodes

/

5-500 uVv
SPIKES %’W\ o k‘;Z

5-300 Vv
EEG N{N\[\WW\/\ < 100 Hz

MU

(Thakor, JHU, 2013)
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Connector
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Hochberg et al. 2006



Elon Musk launches
Neuralink, a venture to merge
the human brain with Al

Rockets, cars, and now brain chips

by Nick Statt | @nickstatt | Mar 27

2017, 4:10pm EDT
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READ & WRITE ON EVERY CHANNEL

Channels 1,024
Battery life All day
Recharging time Overnight

Wireless range

5 - 10 meters

Implant size

23 mmx 8 mm

Look

Not externally
visible




Writing
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Stimulation Amplitude (uA)

01 02 03 04 05 06
Finger Joint Torque (Nm)

Endpoint
Velocity

(Flesher et al., 2021)



Brain-penetrating ey
microelectrodes | — .\ = Ll
. : LFP M\ﬂ\/\\ ool
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5-500 uVv
SPIKES %’W\ o k‘;Z

5-300 Vv
EEG N{N\[\WW\/\ <100 Hz

> ECoG \MWWW 001-5m

(Thakor, JHU, 2013)
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Brain-penetrating ey
microelectrodes | — .\ = Ll
. : LFP M\ﬂ\/\\ ool

/

5-500 uVv
SPIKES %’W\ o k‘;Z

5-300 pV
> EEG J\/(WWWW\/\ < 100 Hz

S MR-

(Thakor, JHU, 2013)
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BCI Outlook
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Eye tracking
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Brain-to-Brain Interface in Rats

Encoder Setup Decoder Setup

(Pais-Vieria et al., 2013)
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(Serb et al., 2020)



ABEL|XI2 7|=: Deep Brain Stimulation (DBS)

CONNECTIVE WIRES

r— PACEMAKER

Source:
J. llles, UCB @ Dana Org.







