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i \ NEURALINK

Neuralink is developing ultra high bandwidth brain-machine interfaces to connect
humans and computers.

We are looking for exceptional engineers and scientists. No neuroscience
experience is required: talent and drive matter far more. We expect most of our
team to come from other areas and industries.

We are primarily looking for evidence of exceptional ability and a track record of
building things that work.

All positions are full time and based in San Francisco.
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Technology Featured Topics Newsletters Events Podcasts SIGN IN SUBSCRIBE
Review

Why the billionaire is wrong that telepathy technology will be available in a few
shortyears.

By Antonio Regalado April 22,2017
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AN INTEGRATED BRAIN-MACHINE INTERFACE PLATFORM
WITH THOUSANDS OF CHANNELS

Elon Musk & Neuralink

Figure 3: The robotic d'ecm?dr inserter; enlarged view of lh_e Inserter-head shown in the inset. A. Loaded needle Figured: 1. The inserter Des the brain prosy with a theesd. 1. needle and cansle. &, peeviousty inserted thevad
pincher cartridge. B. Low-force contact brain position sensor. C. Light modules with mn.?npk independent wavelengths. 2. Inserter touches M‘m' the brain proxy surface. 3, Needle penetrates tissue peaxy, advancing the thread to the
D. Needle motor, E. One of four cameras focused on the needle during insertion. F. Camera with wide angle view of desired depth. 1. inserting thread. 4. Inserser pells away, beaving the thread bebind i the tissse proxy. v inserted
surgical field. G, Stereascopic canseras. thread f y
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3,072 Channels
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LINK V0.9

THE LINK

&

1024 channels per Link

-
23mm x 8 mm \
Flush with skull [invisible) ’
6-axis IMU, temperature, pressure, etc, ’

-

Megabit wireless data rate, post compression

All day battery life / /
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(Neuralink Press Conference,
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FDA clears Synchron's brain-computer interface
device for human trials

A clinical trial will get under way in New York later this year.
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Hugo Gernsback
1919

(Pale of Future)
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Copyright 1973, All rights reserved (Xl’?‘l ﬁ H | Eél-)

TOWARD DIRECT BRAIN-COMPUTER
COMMUNICATION

JACQUES J. VIDAL'

Brain Research Institute,
University of California, Los Angeles, California

BRAIN—=COMPUTER INTERFACE LABORATORY
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IoT Home Appliance Control System
Using SSVEP-based BCI

- Online Demo Video -
Computational Neuroengineering (CoNE) Lab.

Hanyang University, South Korea

http://cone.hanyang.ac.kr

CCCCCCCC

This system was demonstrated at @3] rechotons
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Imagined Speech Recognition
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b Kinematics Acoustics Syntheslze

Decoded speech
waveform

- Train '

Original speech
Gregory and Tom chose to watch cartoons in the afternoon.

Frequency (kHz) ==
&

Train

Ship building is a most fascinating process.

OIERIE & @ UCSF

(Anumanchipalli et al., Nature, 2019)
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(Bouchard et al., Nature, 2013)

sequence Channel embedding

ST, J—

sequence

Time embedding Flatten

(Hwang et al., submitted)
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Al Teacher

Name: Brian (male, 22)

Grade: AO (course B)

- Brain States

Concentration = S m—

Bidirectional 2 = 88 Boredom -
Interactive Valence  —

21
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Newsroom | Press Releases
A Brainwave Technology from Hyundai Mobis Proven to Reduce

Drowsiness and Inattentive Driving by Up to 1/3

2022.04.18
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[MOBIS TECH] Brainwave monitoring earset for safer driving
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https://youtu.be/POKrrDrriwM?si=C

RsclHGHiny_vAL There are numerous conditions’and limitations to measure brain'signals.
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T | (Sedaily)
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- , INNOVATION SK biopharmaceuticals
) a , s AWARDS
2023
dongA.com HONOREE

(dongA.com)
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HIPPOCAMPUS REPLACEMENT

(hip takes over the processing of nervous signals normally perforraed by the hippocampes
(ROSS SECTION
THROUGH ,
HIPPOCAMPYS

Multi-Site

Electrode Armay >

Muttiple ehectrodes are
placed on each armay.
They e positicned 10
mimic the stracure of
nerve bsswe wathin a sice
of the hippocampus, and
make contact with cther
parts of the brain

Recording electrode anmay
"listens" to neuson
activity coming into the
hippocampus and feeds
it to the chip

Simulating eleciiode
armay delivers the
appropriate electrical
output to the st of
the beain

Hippocampus Chip

\

r kernel

\
Hippocampus
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Computers in Biology and Medicine 178 (2024) 108788

Valence emotion classification Arousal emation classification
Mean Acc Sensitivity Specificity Mean Acc Sensitivity Specificity
Model Input Type %) 3) ) ) ) )
Compmm in Bi01°8y and’ Mdidne ShallowFBCSPNet  Raw EEG 68754204 65.52 71L.73 71882217 6692 76.51
ShallowFBCSPNet  HT EEG T0£9+2.16 68.20 738 To40=£211 “4 Te2
journal homepage: www.cl Y d
HIiRENet-S Both 7610+ 1,76 72.03 T9.86 T6.65 = 1.96 7262 04
ResONN Raw EEG 8125+ 1.79 80,08 233 TR =173 7643 078
HiRENet: Novel convolutional neural network architecture using —_—.. n Bagalst 7R il e i
Hilbert-transformed and raw electroencephalogram (EEG) for ool IR o SO e O e e O oo AR ot

subject-independent emotion classification
Minsu Kim*, Chang-Hwan Im """
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(Kim and Im, Comput. Biol. Med., 2024)

29



nu
]
i

Fig. 3. The data flow of the training process.

Without EMA With EMA
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(Kwon et al., ESWA, 2022) 30



\ BCI §Al, 22| A2 o= A HIFL}

MZ& form factor?| S%t




\ BCI M, 22| &2 o{2A vphLt

People love machines in 2
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A (Z=t 327|150, 1995) 0= = E0l= (Edward Boyden), MIT
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neurons on
silicon chip

(Data In/Out _) Simulated

Environment:
E1 5 Mouse
Neurons
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Perception
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Action

-~ motor regions

—> Prediction errors e G ByeE
- Predictions S steemaninnsisesssuasasiIINNEEe Action



BCI &4, £2| &2 ofEA| vfLt

Closed-Loop Neuromodulation
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PBM & fNIRS 7]% 2 719l S8 oIX|22] & A Machine-Learning-Based Prediction of
: . Photobiomodulation Effects on Older Adults with

e Cognitive Decline Using Functional Near-
i R - Infrared Spectroscopy
P g . 240! Kyeonggu Lee, Minyoung Chun, Bori Jung, Yunsu Kim, Chaeyoun Yang, JongKwan Chei, Jihyun Cha,
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(Lee et al., IEEE TNSRE, 2024)



