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Pas une (si) mauvaise idee LG e

\
\22
Can these observable electrical brain signals be put to work as carriers of informa-

tion in man-computer communication or for the purpose of controlling such external
apparatus as prosthetic devices or spaceships? Even on the sole basis of the present

states of the art of computer science and neurophysiology, one may suggest that
such a feat is potentially around the corner.

Vidal, 1973
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Can these observable electrical brain signals be put to work as carriers of informa-

tion in man-computer communication or for the purpose of controlling such external
apparatus as prosthetic devices or spaceships? Even on the sole basis of the present

states of the art of computer science and neurophysiology, one may suggest that
such a feat is potentially around the corner.

Restaurer les fonctions du cerveau?

Augmenter les capacités du cerveau?
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Bear et al., Exploring the brain, 2007; Mégevand et al., 2014
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Miller et al., 2020
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Mégevand et al., 2017; Cash and Hochberg, 2015; Paulk et al., 2022
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Le présent: amélioration du
syndrome parkinsonien
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Bouthour et al., 2019
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Le futur: DBS "on demand”
(boucle fermée)

Output

(stimulation)
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Controller

Beta oscillations
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Le futur: DBS "on demand”
(boucle fermée)

Output
(stimulation)
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Controller

Beta oscillations
(STN LFP)

Beta oscillation
power
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Le present: détection et inter- .
ruption des crises épileptiques =S

Recorded M
IEEG signal ™ v

EStimuIation _
i threshold :

Processed
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DBS activated

Bouthour et al., 2019; Neuropace.com
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Hochberg et al., 2006; Mégevand et al., 2017
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Hochberg et al., 2006
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Hochberg et al., 2012
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Willett et al., 2021
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Acoustic waveform
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Pasley et al., 2012
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Bouchard et al., 2013
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Frequency (kHz)

Restaurer la parole HUG i

c : d ,
Kinematics Acoustics Synthesize Decoded speech
waveform
! Train
Speech waveform
Original speech
Gregory and Tom chose to watch cartoons in the afternoon. Ship building is a most fascinating process.
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Decoded speech $ MCD: 4.66 dB
4 5
Time (s)

Arumanchipalli et al., 2019
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g
o B
<
f e
g *kx
%/ 2 i * kK T b
D - * %% ~
(&) <
c 17T <
o [ = i
) < 7
= ot - &
5 ' J_
()] °
O 1 2 —
= 2 c

IFG STG vSMC
Region excluded

Frequency (kHz)

Time (s)

Arumanchipalli et al., 2019
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Moses et al., 2021
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Restaurer le langage?

La patole est
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La parole est La patole est
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La parole est

restaurée!

Restaurer le langage?

La parole est
restaurée!

Fama et al., 2017
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Proix et al., 2022
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C’est compliqué!
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Price, 2010
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Crest risqué TIE NEUROTOGIST WITD
HACKED HIS BRAIN-—AND
LVOST LOST 1S MAD,

Bartels et al., 2008; MIT Technology Review, 2015; Wired, 2016
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* Controle et fiabilité du dispositif » Activité cérébrale et identité (le
«cérebroscope»)
e Sécurité et propriété des données * Sensationnalisme et faux espoirs

Rainey et al., 2019, 2020
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