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Moscow MEG Center

MEG+EEG

A division of Moscow University of Psychology and Education

MEG + eye tracking
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system in Russia
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Fig. 1. Basic design and operation of any BCI system. Signals from the brain are acquired by electrodes on the scalp or in the head and processed to extract
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NEURALINK

* (OcHoBaH B 2016 roay, Ha3BaHue KynaeHo B 2017m
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An Integrated Brain-Machine Interface Platform With
Thousands of Channels

Elon Musk 1 & Neuralink !

TmL] An integrated brain-machine interface platform with thousands of channels
E Musk - Journal of medical Internet research, 2019 - jmir.org

.. In this white paper, we describe Neuralink's first steps toward a scalable high-bandwidth ...
Neuralink's approach to brain-machine inteface has unprecedented packaging density and ...
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OCHOBHble AOCTUXEHUA HenpanuHka:
XUPYPruyecknm poboT («LwBemnHaa MallnHKa»)




OCHOBHble AOCTUXeHUA HenpanuHKa:
XUPYPruyecknm poboT («LwBemnHaa MallnHKa»)
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Figure 4. The robotic electrode inserter; enlarged view of the inserter-head shown in the inset.
(A) Loaded needle pincher cartridge. (B) Low-force contact brain position sensor. (C) Light

Figure 3. Insertion process into an agarose brain proxy. (1) The inserter approaches the brain
proxy with a thread. (i) needle and cannula. (ii) Previously inserted thread. (2) Inserter

touches down on the brain proxy surface. (3) Needle penetrates tissue proxy, advancing the modules with multiple independent wavelengths. (D) Needle motor. (E) One of four cameras
thread to the desired depth. (jii) Inserting thread. (4) Inserter pulls away, leaving the thread focused on the needle during insertion. (F) Camera with wide angle view of the surgical field.
behind in the tissue proxy. (iv) Inserted thread. (G) Stereoscopic cameras.

https://www.jmir.org/2019/10/e16194/
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OcCHOBHble AOCTUXKeHUA HenpanuHka:
KOMNaKTHbIN 6ecnpoBOAHON «4MN» C TMOKUMU
3/IEKTPOAHBIMU cUCTEMaMU («probesy)




[Mpobrembl HenpanuHka

MogpobHocTH:

A REUTERS SPECIAL REPORT
U.S. regulators rejected Elon Musk’s bid to test brain chips in humans, citing safety risks
RACHAEL LEVY and MARISA TAYLOR
March 2, 2023
https://www.reuters.com/investigates/special-report/neuralink-musk-fda/
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[Mpobnembl HempanmHka

KpaTKo:
* YWanM Nno4YTn BCe COOCHOBATENN

* [lpoBanbHble Npe3eHTauuu
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https://www.youtube.com/watch?v=rsCullsp4hQ
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[Mpobrembl HenpanuHka

Hepean UCTUYHAA MOTUBaUNA

the idea behind Neuralink ... is to try to more tightly couple collective human world to
digital superintelligence

— 13 UHTepBblo rmnase TED Kpucy AHaepcoHy 6 anpena 2022 roga
https://www.ted.com/talks/elon musk a future worth getting excited about/
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dOyHOaMeHTabHble MPEenATCTBMA nepes
paaNKaAbHbIM paclUMpeHNEM BO3MOKHOCTEN MO3ra:
BXOA



SCIENCE ADVANCES | RESEARCH ARTICLE
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Fig. 1. SR and IR. The distribution of SR (in syllables per second) (left) and IR (in bits per second) (right) within the languages in our database (colored areas; colors
represent the language families) and across them (black areas at the top) using a Gaussian kernel density estimate. The black vertical lines spanning the whole plot
represent the means (solid lines) + 1 SD (dashed lines). The short black vertical lines represent the actual data points.
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CKOpOCTb
nepenaym
MHPOPMaLLNK
NPUOAN3NTENBHO
O4Ha W Ta e ANA
17 pa3nnyHbIX
A3blkoB: ~40 buT B

CEeKYHAY

KOrHUTUBHbIE
orpaHunyeHus!

Coupé C, Oh YM, Dediu D,
Pellegrino F (2019) Different
languages, similar encoding
efficiency: Comparable information
rates across the human
communicative niche. Science
Advances 5:eaaw2594.
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dOyHOaMeHTabHble MPEenATCTBMA nepes
paaNKaAbHbIM paclUMpeHnEemM BO3MOKHOCTEN MO3ra:
BbIXO/,



The Washington Post

Democracy Dies in Darkness

An Amazon Echo recorded a family’s conversation, then sent
it to a random person in their contacts, report says

By Hamza Shaban

May 25, 2018 at 1:40 a.m. GMT+3

VIDEO: Amazon Alexa device accused of <
eavesdropping
. OTcyTcTBUE
N CO3HaTe/IbHOro
KOHTPO/1A BEeAET K
CEPbE3HbLIM
npobnemam!

A family in Portland, Ore., received a nightmarish phone call two weeks ago.

“Unplug your Alexa devices right now,” a voice on the other line said. “You're being hacked.”
https://www.washingtonpost.com/news/the-
Apparently, one of Amazon.com’s Alexa-powered Echo devices in their house had silently sent switch/wp/2018/05/24/an-amazon-echo-recorded-a-

recordings to the caller without the family’s permission, according to KIRO 7, a news station covering familys-conversation-then-sent-it-to-a-random-person-
in-their-contacts-report-says/

Seattle and western Washington state that first reported the story. The person, an employee of the

husband, was in the family’s contact list.


https://www.washingtonpost.com/news/the-switch/wp/2018/05/24/an-amazon-echo-recorded-a-familys-conversation-then-sent-it-to-a-random-person-in-their-contacts-report-says/
https://www.washingtonpost.com/news/the-switch/wp/2018/05/24/an-amazon-echo-recorded-a-familys-conversation-then-sent-it-to-a-random-person-in-their-contacts-report-says/
https://www.washingtonpost.com/news/the-switch/wp/2018/05/24/an-amazon-echo-recorded-a-familys-conversation-then-sent-it-to-a-random-person-in-their-contacts-report-says/
https://www.washingtonpost.com/news/the-switch/wp/2018/05/24/an-amazon-echo-recorded-a-familys-conversation-then-sent-it-to-a-random-person-in-their-contacts-report-says/

OyHOaMeHTaibHble MPEenATCTBMA nepe
paAMKaAbHbIM PaCLLMPEHNEM BO3MOXKHOCTEN MO3Ta
MNPV NOAKJOYEHMN K BHYTPEHHMM KOMMNOHEHTaM



Mbl noBepsem cBoemy becco3HaTeNbHOMY — HO
HACKOJ/IbKO CMOXEM N J0BEPATb eMY, €C/IN B HETO
BHeaputca NIN?

(Te ke npobaembl, YTO M C BbIXOAOM: OTCYTCTBME CO3HATENBHOTO
KOHTPOANA co34aeT npobaembl B c/iydae oWmnbOK AN YMbILLAEHHbIX
NCKaXKEeHUN)



The invention of the Utah
Array

The Utah Array is invented by Richard A.
Normann (University of Utah.)

Blackrock
Neurotech

Monkeys control
compulter cursor

Three monkeys implanted with Utah

Arrays successfully control a computer

cursor to click on-screen targets with
high speed and accuracy in a study at
Brown University.

Utah Array is implanted in
humans

As part of BrainGate's clinical trials, Matt
Nagle is implanted with the Utah Array.
One year later, he controls an artificial
hand with his BCI.

Utah array ncnono3syetcs 8 UMK c 2004 ropa
https://blackrockneurotech.com/

Blackrock Microsystems
is founded

Blackrock Microsystems acquires

Cy erKn etics, which includes the Utah
A d at
th

rray and other interfaces developed at

e University of Utah



https://blackrockneurotech.com/

A high-bandwidth
wireless iBCl is tested for
al-home use

Using Blackrock’s hardware and

transmitter, BrainGate researchers

demonstrated the first human use of a

wireless transmitter capable of delivering
g

high-bandwidth neural signals.

[' Blackrock
Neurotech

Whole words decoded
from thought

Researchers at University of California
San Francisco use a Bl i
electrode and recort system to
successfully de W words from a
set of 50 with 93% a

Cortical Neuroprosthetic
produces artilicial vision

Simple shapes were projected into
subjects’ visual fields using stimulation
from a Utah Array in an early
demonstration of a visual prostheti
the University of Utah & Universid
Miguel Hernandez

Utah array ncnonb3syetcs 8 UMK ¢ 2004 roaa
https://blackrockneurotech.com/

First portable at-home
system Lrial
University of Pittsburgh launches trial

with Blackrock's first portable at-home
system

sity of Pittsburah RNEL
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Blackrock
Neurotech

Inspiring the
imagination
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NEURALACE

We're continuing to develop next-generation
technologies to help millions of people afflicted with

neurological disorders.

10,000+ kaHanos., obewatot ¢ 2024 ropa Ana nccnepoBaTenbCkux nabopatopui

( MnoH Mack B 2016 roay obeutan «neural lace», Kotopasa byaet pabotatb Kak «digital layer above the cortex» )



Paradromics

0

i l“ﬂ d v L

Cortical Module

An array of 421 miniature electrodes (< 40-pm)
achieve an industry-leading high data rate while
limiting tissue impact. The hermetically-sealed, on-
chip Quartet® Neural Signal Transform, provides

Direct data from
1600+ neurons

The Connexus Cortical Modules target neurons

@X

-

just below the surface of the brain, accessing
neural signals that surface electrodes cannot. The

reliable, low-power conversion of neural signals to
system supports up to four modules for more usable data.
cortical coverage and improved capabilities.

OcHoBaHa B 2015 roay
CEO: Matt Angle
https://www.paradromics.com/
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Precision

Layer 7:
TOHKOMN/IeHOYHbIM maccus co 1024
anekTpogamm gna JKol

BBOAUTCA Yepes y3KyIo Lefb, C
BO3MOXHOCTbIO YAa/ieHuUA

Precision Neuroscience
2020: co-founded by Michael Mager and Benjamin Rapoport
(co-founders of Neuralink)
https://precisionneuro.io/
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¥ Science

Step 1 Step 2 Step 3

The implant is slid in over the eye and the display is The implant is secured in place and the display is laid The display film is affixed to the retina to hold it in
inserted through a small incision on the retina place

Science Corporation
OcHoBaHa MaKkcom XogaKkom
Cenvac pa3pabaTtbiBatoT Science Eye
https://science.xyz/
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OcHoBaHa B 2011 roay B AscTpanuun, nanee nepeesg s CLUA
NcnbiTaHmAa B ABcTpanmu: 4 naumnenTa, 1 ron 6e3 cepbe3HbiX OCIOKHEHUN
[NepBaa yctaHoBKa B CLUA — utonb 2022 ropa
NHuBectnumm ot kedda besoca n bunna lentca — aekabpb 2022

HayudHble nybnmkaumnm: Oxley et al., J. of Neurointerventional Surgery, 2021; Mitchell ... Oxley, Campbell, JAMA Neurology, 2023



[Mpobnembl Bcex MHBa3UBHbIX TEXHONOMMI

AdnntenbHoe
Puckn ansa TeCTupoBaHue OueHb ANNHHbIE

340P0BbA eANHUYHbIX LUMKAbl pa3paboTku
peLleHnm

Co34aHMe MHBA3MBHbIX TEXHONOMMIM PEANNCTUYHO B C/ly4Yae YeTKUX Lenen
(Hanp., BOCCTAaHOB/IEHNE KOHKPETHOM PYHKLMU) N HaAnYnm yoeamnTenbHbIX
HaYYHbIX AAHHbIX, 0Ka3bIBAOLWMX BO3MOKHOCTb PELLIEHMNA OCHOBHbIX Npobiem



Cnacmbo!

[pynna HEMPOKOTHUTUBHbIX Tenerpam-KaHan
nutepdencos M3ar-uentpa MIMMNYy «HenpounHtepdencobi»
https://bci.megmoscow.ru https://t.me/bci ru
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Neurocognitive Interfaces Group at MEG Center

Sergei Shishkin, PhD  Anatoly Vasilyev, PhD Ignat Dubynin, PhD Darisiy Zhao Artem Yashin
psychophysiology psychophysiology, psychophysiology, PhD student (NRC  PhD student (MSU)
data analysis engineering Kurchatov Inst.) philosophy,

computer science psychophysiology

4
Yulia Shevtsova Daniil Berdyshev Egor Chetkin
psychophysiology, PhD student PhD student
computer science (MSU) (MSU)

machine learning machine learning



Current active collaborators

Yuri Nuzhdin Dr. Bogdan Kozyrskiy Dr. Artem Grachev
software engineering machine learning machine learning
(the Netherlands) (France) (Germany)

Prof. Tatiana Stroganova Prof. Alexei Ossadtchi Dr. Vadim Nikulin
MEG Center, MSUPE Center for Bioelectric HSE / MPI CBS (Germany)
Interfaces, HSE



Research directions

& Advanced/hybrid EEG/MEG BCls
& Gazeinteraction
& OPM MEG

& Intention, action, agency, consciousness

Moscow State University (Kaplan’s lab) -> Kurchatov Inst. -> MEG Center



MEG with
Optically Pumped
Magnetometers
(OPM)

In collaboration with Alexei Ossadtchi
(HSE)

Quspin QZFM Gen 3
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Trends in Neurosciences

Figure 2. Advantages of optically pumped magnetometer (OPM)-magnetoencephalography (MEG) compared
with conventional MEG. (A) A schematic representation of conventional MEG [superconducting quantum interference

Brookes et al. Magnetoencephalography with optically pumped
magnetometers (OPM-MEG): the next generation of functional
neuroimaging. Trends in Neurosciences, 2022.



MEG with
Optically Pumped
Magnetometers
(OPM)

In collaboration with Alexei Ossadtchi
(HSE)

Quspin QZFM Gen 3



Toyota-RIKEN wheelchair (2009)

https://www.csmonitor.com/Technology/Horizons/2009/0629/toyota-develops-thought-controlled-wheelchair



https://www.csmonitor.com/Technology/Horizons/2009/0629/toyota-develops-thought-controlled-wheelchair







«YCTPOMCTBO AN nepegadm mbicnen» Hunbca
Bupbaymepa

Exp Brain Res (1999) 124:223-232 © Springer-Verlag 1999

RESEARCH ARTICLI

Andrea Kiibler - Boris Kotchoubey

Thilo Hinterberger - Nimr Ghanayim

Juri Perelmouter - Margarete Schauer

Christoph Fritsch - Edward Taub - Niels Birbaumer

The thought translation device: a neurophysiological approach
to communication in total motor paralysis

Received: 8 May 1998 / Accepted: 4 August 1998

Abstract A thought translation device (TTD) for brain- Key words Slow cortical potentials - T :
computer communication is described. Three patients di-  Brain-computer communication - Kubler et al. EXD Brain Res.
agnosed with amyotrophic lateral sclerosis (ALS), with  Amyotrophic lateral sclerosis - EEG 1999:124:223-32.

total motor paralysis. were trained for several months. In


https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.892.3707&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.892.3707&rep=rep1&type=pdf

Basically, a BCI provides new non-muscular and non-nervous channels
for sending messages and commands to the external world. In the authors’
opinion BCI is not only a brand-new neurologically based technology for
clinics, but a new paradigm in neuroscience that can reveal previously un-
known brain possibilities to develop the behavior “without nerves and muscles”
and to integrate the person into new “‘thought driven” reality. The user has to

intemn. J. Neliroscience, 115:781-802, 2005
UNCONSCIOUS OPERANT CONDITIONING
IN THE PARADIGM OF BRAIN-COMPUTER
INTERFACE BASED ON COLOR PERCEPTION

ALEXANDER YA. KAPLAN

Department of Human Physiology
Biological Faculty, Moscow State University
Moscow, Russian Federation

JONG-GIL BYEON

Chungbuk National University http://brain.bio.msu.ru/papers/Kaplan Li
School of Electronic and Computer Engineetring ]

Chungcheongbuk-do, Republic of Korea m Jin Park Bveon Tarasova 2005 IntJN
JONG-JIN LIM euroSci_UnconscCondition ColorBCl.pdf

Neuro-Telemetry Team



http://brain.bio.msu.ru/papers/Kaplan_Lim_Jin_Park_Byeon_Tarasova_2005_IntJNeuroSci_UnconscCondition_ColorBCI.pdf
http://brain.bio.msu.ru/papers/Kaplan_Lim_Jin_Park_Byeon_Tarasova_2005_IntJNeuroSci_UnconscCondition_ColorBCI.pdf
http://brain.bio.msu.ru/papers/Kaplan_Lim_Jin_Park_Byeon_Tarasova_2005_IntJNeuroSci_UnconscCondition_ColorBCI.pdf

american
physiological R EV I EWS

society

JOURNAL HOME ISSUES COLLECTIONS [INFORMATION ABOUT SUBMIT

Brain-Machine Interfaces: From Basic Science to Neuroprostheses and
Neurorehabilitation

Mikhail A. Lebedev and Miguel A. L. Nicolelis

https://journals.physiology.org/doi/pdf/10.1152/physrev.00027.2016
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Brain-Computer
il Brain-Computer Interface Research pp 65-77 | Cite as

A S1ate-of- 1
Summanys

Final Results of Multi-center Randomized Controlled
Trials of BCI-Controlled Hand Exoskeleton Complex
Assisting Post-stroke Motor Function Recovery

Alexander Frolov, Elena Biryukova, Pavel Bobrov ™ Dmirty Bobrov, Alexander Lekin, Olesya Mokienko,

Roman Lyukmanov, Sergey Kotov, Anna Kondur, Galina Ivanova & Yulia Bushkova

Chapter | First Online: 02 April 2021

https://doi.org/10.1007/978-3-030-60460-8 6
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[TMCbMO NO/THOCTbLIO MNapaimM30BdHHOTO MNMalMNeHTAa

N, Kewomn ¢f af / Nesopaokelopie 41 (2605) 1033-1056

-~ EXPERIENCES OF & TTD USER—

TIRST [ BRICALY WANT TO DESCRIBE THE STRATEGY WHICH | HAVE DEVELOPED.

T FRODUCE POSITIVE POTENTIAL SHIFTS | TRY TO GENERATE PRESSURE IN THE
BRAIN DURING THE FEEDRACK PHASE. IN OONTRAST, TO PRODUCE KEGATIVE
MOTENTIAL SHIFTS, | TRY TO CREATE A KIND OF MENTAL VOID BY RELAXING THE
ERAIN BOTH DURING THE RASELINE PHASE AND THE FOLLOWING FEEDEATK THASE
~~TO PRODUCE PRESSURE, | USE DAFFERENT MENTAL STRATEGIES. FOR EXAMPLE |
IMALANE A SET OF TRAFFIC LIGHTS TURNING GREEN WITH THE SECONT TONT
INDICATING THE DEGESNING OF THE FEERBACK MUASE OR 1 IMAGINE AN ATHLETE
STARTING TC RUN WITH THE STARTING SHGNAL OR AN ARROW SHOCUTING UF FROM
THE BOW OR THE CURSCR JUMPING INTO THE LETTER RECTAKGLE. HOWEVER, THE
EFFICACY OF THESE MENTAL STRATEGIES DEPENDS ON BUILRING UF EXOUGH
TENSHN OR EXPECTANCY DURING THE BASELISE PUASE. [N CASE OF THE TRAFFIC
LIGHTS | IMAGINE THE YELLOW LIGHT, IN THE IMAGE OF THE ARROW THE DRAWING
OF THE BOW, ETC, THE BUIRLD-UP OF TENSION IN THE BRAIN INDUCED BY MENTAL
IMAGES MAY BE LOCALIZED AT THE CENTRAL ELECTRODE CZ IN DIRGCTION OF
FLECTRODE F2 LET'S CALL THIS THE PHYSHLOGICAL BASIS OF THE PRESSURE
MENTIONED ABOVE. IN CONTRAST. IT 15 NOT POSSIBLE TO LOCALIZE THE GENESIS
(8 THE MENTAL IMAGES THEMSELVES, WHICH ARISE INSOEAR FROM NOWHERE.
UNFORTUNATELY, THE USE OF THESE IMAGES CAN NOT BE REPEATED CONSTANTLY.
MRECTLY ARKD INFINITELY. THIS MAY BE ATTRIBUTABLE TO THE LACK OF
CONCENTRATION OB TO THE TRANSIENT NATURE OF THOUGHTS AN IMAGES
WHICH ENTAILS THAT NO THOUGHT OR IMAGE OF THE SAME CONTENT CAN RE
REMIODLCED IHNTICALLY. ONE SOURCE OF ERRO® 1S THE UNPRECISE USAGE OFF
THE IMAGES IN THE BASELINE FHASE, UNPRECISE MEANING PARTIIULARLY TOX
SHAT AND FUZZY. SOMETIMES §FORGET TO USE THE MENTAL IMAGES 1% T1
OF THE MOMENT WHILE FIGHTING WITH THE LETTERS. THIS IS USUALLY
ACCOMPASIED BY A SURIECTIVE REDUCTION OF TIME I3 WHICH BOTH FHASES
BLEND [NTO EACH OTHER,

I ATHITION THOUGHTS WITH A STRINNG AFFECTIVE CONTENT. LIKE EVEXTS OR
KAMES, AR SUITED TO PRODUCE POSITIVE POTENTIAL SUIFTS, RECAUSE OF THEIR
EMOTERNAL QUALITY MO ADDITEMNAL TENSION 5 REQUIRED, AT THE SAME TIME
THIS CONSTITUTES & MSADYANTAGE FOR THE EXISTING POTENTIAL CAN LEAD TO
AN UNINTENDED POSITIVE SHIFT iN THE NEXT TRIAL, TOOU THE SAME PHENDMENDN
CAN DEOBSERVED 1N THE DESCRIBED BUILD-UP OF TENSION. IN SUCH A CASEIT 15
ALREADY WITH THE FIRST TONE, LE, THE BECGINNING QF THE FOLLOW IRNG TRIAL S
BASELINE PHASIL THAT | REALIZE THAT A POSITIVIE SHIPT WILL OCCUR. 1ERE IT 15
UNCLEAR WHETHER THIS WAS DUE TO A DELAYED INCREASE IN TENSION OR T AN
INSUFFICIENT DISCHARGE OF TENSION.

SOMETIMES 50 MENTAL STRATEGY IS REQUIRED, WHICH 15 ALSO TRUE FOR THE
FRODUCTION OF NEGATIVE POTENTIAL SHIFTS DESCRIBE BELOW, THEN THE
SEQUENCE RUNS AUTOMATICALLY INDEPERDENT OF THE ALTERNATHIN OF

Fip 4, T nvimes by posent HE. The complens vea nat weiten g walfoepulitien of tlow corseal pomatisls ecly.

N, Newnarm at al /Newopsycholagia 41 (2003} 1028-1036

NEGATIVE AND POSITIVE SHIFTS AND ITS PLAYFUL EASE GIVES THE IMPRESSION AS
IF THE BRAIN AND THE MACHINE OSCILLATE IN THE $AME RHYTHM. THEN | GET THE
IMPRESSION OF BEING BOTH FULLY ENGAGED IN THE TASK AND OF BEING ABLE TO
WATCH MYSELF FROM THE QUTSIDE.

TO PRODUCE NEGATIVE SHIFTS | TRY TO ACHIEVE A MENTAL VOID BY RELAXATION,
WITH RELAXATION | MEAN TO LET GO, TO SAY GOCD-BYE TO MY THOUGHTS.
HOWEVER, IT TURNS OUT THAT ALMOST REGULARLY NEW, UNINVITED THOUGHTS
DISTURB THE VOID. THIS CAN LEAD TO A POSITIVE POTENTIAL SHIFT DEPENDING ON
THEIR EMOTHONAL QUALITY, T FORCE ONESELF TO IMAGINE THE VOID DOES NOT
HELF MUCH, SINCE MY BRAIN BEHAVES IN A COMPLETELY "UN-PRUSSIAN" WAY. |
FOUND AN IMAGE FOR THIS SITUATION: THERE 1S A “"REAR AREA™ FREE OF
THOUGHTS AGAINST WHICH UNINVITED THOUGHTS FORM A "FRONT AREA" MAKING
THE REAR AREA DISAPPEAR. THE EMOTIONAL QUALTTY OF A THOUGHT CANNOT BE
CHANGED DIRECTLY. HOWEVER. IT TURNED QOUT THAT THIS 15 POSSIBLE WITH THE
AID OF THE SPATIAL ARRANGEMENT OF THE TWO AREAS, WITH THE “INNER EYE™
CHANGING THE PERSPECTIVE TO WATCH BOTH AREAS AND OBSERVING THE
THOUGHT. THIS IS ASSOCTATED WITH A SPATIAL DHSSOCIATION FROM THE TOFIC
AND LEADS TO A REDUCTION OF THE EMOTIONAL QUALITY. SINCE THE MENTAL
STRATEGIES HAYE THE SAME EFFECT AS THE UNINVITED THOUGHTS, THERE 1S
EYIDENCE THAT THEY ALSO APPEAR IN THE FRONT AREA.

THIS MAY REPRESENT AN APPROACH TC AUTOMATION OF WRITING WITH THETTD
AS PROPOSED BY MIELS BIRBAUMER. LAST RUT NOT LEAST THE EXPERIENCE WITH
AUTOMATICALLY RUNNING SEQUENCES POINTS TO THIS FACT, AND PROXIMITY AND
ASTANCE SEEM TO HARMONIZE WELL IN THEIR DOUBLE MEANING. IT REMAINS AN
EXCITING QUESTHIN WHETHER OR NOT AUTOMATION SUCCEEDS COMPLETELY IN
THIS KIND OF WORKING WITH THOUGHTS.

(Paitient"s mame)

Fig. 4. {Continued).

Neumann, ... Birbaumer (2003) Neuropsychologia
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Level 2 IESHM—LDPi I ncuitzox || reum |

Levels | ESRM | | -top | [ retun | [ ncua | [Fzox |[Creum |

Es | ru |[][-L .| Ne | ua | [z [ ex 1]

Level 5

Fig. 3. Letter presentation in the thought translation device. Letters were arranged according to their frequency in the German lanpuage and presented
m a dichotomous way: a letter bank comprising the German alphabet and punctuation marks (32 symbols) was split in two subsets of 16 symbols. The
subsets were presented successively to be either selected with a cursor movement exceeding a preset threshold level (7.7 wV), or rejected with a cursor
movement falling below the threshold level. After selection a subset was agam split in two and this was continued until a sngle letter was presented for
selection. Thus the patient had to overcome five levels (2° = 32) to select a single letter. At every level he had the possibility to return to the preceding
level. At the first level, a delete option was presented which allowed the correction of an erroneously selected letter.

6 mecaues
52 AHeun
~ 160 4yacos

128,900 6mMHapHbIX BbI6OpPOB
454 cnos
4733 cumBO/I0B

Neumann N, Kiibler A, Kaiser J, Hinterberger T, Birbaumer N (2003) Conscious

perception of brain states: mental strategies for brain—computer

communication. Neuropsychologia. 41(8): 1028-1036.



https://doi.org/10.1016/S0028-3932(02)00298-1
https://doi.org/10.1016/S0028-3932(02)00298-1
https://doi.org/10.1016/S0028-3932(02)00298-1

YyeHbin ¢ BAC paboTaeTt goma, ncnonb3ys VMK

Sellers EW, Vaughan TM, Wolpaw JR. A
Amyotrophic Lateral Sclerosis, 2010; 00: 1-7 ihg!;grzma braln_computer Interface for |Ong-term
independent home use. Amyotrophic
ORIGINAL ARTICLE Lateral Sclerosis. 2010 Oct 1;11(5):449-55.

A brain-computer interface for long-term independent home use

[-} Subject:
ERIC W. SELLERS!2, THERESA M. VAUGHAN? & JONATHAN R. WOLPAW? From:
Date: 9{14/2007 1:36 PM
1 Department of Psychology, East Tennessee State University, Johnson City, Tennessee, and > Wadsworth Cé To: Jonathan Wolpaw
State Department of Health, Albany, New York, USA A
No problem.

Abstract
Our objective was to develop and validate a new brain-computer interface (BCI) system suitable for lon|
ent home use by people with severe motor disabilities. The BCI was used by a 51-year-old male with A
longer use conventional assistive devices. Caregivers learned to place the electrode cap, add electrode ge

I couldn't run my lab without BCI. I do molecular neuroscience research
and my grant pays three people.

I'm writing this with my EEG courtesy of the Wadsworth Center
Brain-Computer Interface Research Program (www.wadsworth org).

hd|
2] 4

Figure 4. Asked to describe the impact of the BCI on his life, the user sent this message using the BCI. The statement at the bottom is
included in all of his e-mails.
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Preoperative functional MRI activation maps of a participant-specific brain model during video-guided attempted movement

Collinger et al. High-performance neuroprosthetic control by an individual with tetraplegia. Lancet, 17 December 2012.
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Kak paboTtaeTt pyka ¢ 7 dof, n Boobe MK:
- 3KCMEPUMEHT C ABMKEHNEM PYKM 06e3bsiHbl B VR, koanpoBaHne HanpasneHus
- cxema Yorbnoy ¢ Moen Mop,mc)fmx’?
Mctopua HenpanuHka
maBHasa cneumduka: Motmsauma Macka 5
3BecTHble TexHonorum HerpanuHka, Bngeo ¢ poboToMm - LB MalLMHKOM
%OCTI/I)KeHI/IﬂI pobor, "unn"

THOLLEHWe Hay4YHOro coobuecTaa
Bnymbepr - noHrpua Ans xenawwmx y3HaTb, YTO NPOMUCXOAMNO0 B KOMNAaHMM 1 BOKPYT (B TY N0AWN, 3TUY CKaHAar bl NPO XXMUBOTHLIX U Ap) - B
3TO He DOyaoem yrnybnaTbes
[MonyyeHue paspew fda [, Tun paspelueHns,] YTo 3TO 3HAYUT, NIaHNPYeTCa NepBasi onepaumsi B 3ToM rogy
MaBHble Npobremsl: yLWnM NoYTn Bce dayHAaepbl; NpoBasibHble AeMKU
genvn(m HenpanuHka, 1 4To C HUMU He TakK (B T4 YUTUHI 06e3bsHbI

paBHEHWE pe3ynbTaToB C aHanormyHbIMU, HO Bonee ctapbiMy SOCTMXKEHNAMU B MHBa3MBHbIX VIMK (B T4 BUOEO, CChINIKY Ha KOTOpoe S
%aBan ApTtemy)

paBHEHWe ¢ soa B UccrenoBaHNAx 5
Movemy BoOOLLE MOXET NMOXO nonilanbcg: (1) HeecTeCTB cUTyaLmsi: HET 0OpaTHOM CBA3M NPUBLIYHOIO TUMNA, 3aMEHUTL ee
MCKYCCTBEHHOW OYEeHb HENPOCTO; (Z) HeAOCTAaTOYHO M3Yy4eHO "KoaupoBaHMe" B MO3re, Kpome Hanbornee "nexallero Ha noBepxHocTun",
TUNAa HanpaeneHus LeneHanpasneHHoro AsuxeHns; (3) MHOro HeACHOCTK B Npobneme 6MOCOBMECTUMOCTH; (4) ONacHOCTb UHBa3 TEXHOTM.
- UH(peKUMn, BOCNaneHne, oTTopXKeHne, BO3MOXHOCTb rMbenn BaXKHbIX HEMPOHOB U T.M., XOPOLLWIA XUPYPT, onepauus B Lenom, noctonepad,
}/:x%u CTOAT Aopooo, (5) motTuBaums 6e3 Hay4yH ob6ocHOBaHMS 5

e3on cBsizaHa npobnema meaneHHbIX uMknos B nHea3 MMK: Hanp., maccuB tOTa - uccn [17] net 3|<cru;|gaTau,vm y nogen (CMm B KaHane)

1 [NMonkos - B 2013 BLILWIIO UCCneaoBaHue, rae peTpPoCcnekTUBHO aHannanposanu nMmnnaHTaunio matpuy, KoTa (Toxxe HempoumnnaHTbl) 27
o6e3bsiHaM (a He HECKONbKMM CBUHbAM) B TedeHnn 17 net. MeHee 4em 3a rog nosioBUHA YCTPOWCTB BbIXoAusa n3 CTposi.
http://neuronovosti.ru/neuralink?/ - n3-3a 6esonacHocTV yHAaMeHTarbHO HEBO3MQXXHO CYLLIECTBEHHO YCKOPATLCA .
O moTuBaumm Macka - CnnsiHumM ¢ MalLumHamm, 1 0 ero onacHocTu (crnanabl 13 Wweenuapckoro n camapckoro AoKnaaos, M6, B Kakom-TO
HOBOW Bapuauumn?); n Kak TyT Hago 6b110 6bl 4eNCTBOBaTbL C HAY4YHOW TOYKU 3pEHNS
Kakve ectb KOHK(¥peHTbI, 4YTO OHM paspabaTbiBaloT, UX OOCTUXKEHMUS, Korda nonyvanu paspew fda - [napagpomukc], (kepHen 3arHynaceb),
Henponukcenn, CaeHc, CMHXFIOH M Op - NOLWYyKaTb Mo KaHany (B T4 CM, KTO npuLen Ha pa3bopku no 3KCNOPTH KOHTP), MOBCMOMUHATb
HeunHBasnBHble TexHosornu: MNposan Llykepbepra
goagelvly He oveHb KpyTo (He nomoxeT VIMK) HenHBa3 "gekoampoBaHne" Toro, YTo YeroBeK BUAUT UK CAbILWNT - cocnaTbecd Ha g&a

adghaans
MHoro ctaten no "aekogmp" peym - no4emMy 3To XpeHb Sp,a_'l'b CCbISIKY Ha ranabl No n3beraHuto owmnbok B ML 1 N0 KOPPEKTHOCTHU
nposeaeHns MMK n 5OC akcnepumeHToB ', B T https://inria.hal.science/hal-01620186/document Jeunet C, Debener S, Lotte F, Mattout J,
Scherer R, Zich C. Mind the traps! Design guidelines for rigorous BCI experiments. Chapter 32)
NTtak, oTkyaa Bce npobnembl? (1) B pa3paboTkax TEXHOMNOMMIN HA4O ONMpaTbCs Ha Hayky, (2) Mbl BCe eLle Mano 3Haem O Mo3re
YTto peanbHOo B 06nactu HemHBa3 n manounHeas VIMK:
OrpaHnyeHna pMPT u (gHI/IPC
HoBble BoamoxHOCTM MOl 1 orpaHmnyeHus
MarnowvHBasnesHas O3
YT0 eLle eCTb U YTO eLle BO3MOXHO B HEMHBA3MBHbIX TEXHOIOMMAX
Henpopeab, B T4 on4 3anycka Jilokomoumm
Nyywe neiTatbes, Yem BoOOpaxaTb
AnTtpekuHr + UMK (B T4 y Okcnn)
BblyunBaHue cTpykTypbl O3l - Bpoge 6bl MOXHO BbITALLMTL YTO-TO HOBOE, HO NMOKa HUKTO HE CMOr



http://neuronovosti.ru/neuralink2/
https://inria.hal.science/hal-01620186/document
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