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/. Gerando respostas para voce...

A comunicacao cérebro-computador é a comunicagao direta entre o cérebro humano e um dispositivo
externo, que pode ser usado para auxiliar ou melhorar funcdes motoras ou cognitivas ' . O principio
basico é captar os sinais elétricos gerados pelos neurénios e converté-los em dados digitais que
podem ser processados por um computador * . Assim, é possivel enviar ou receber informacoes do
cérebro, como sons, imagens, movimentos, etc. Existem diferentes tipos de interfaces cérebro-

computador, que podem ser invasivas ou nao invasivas, dependendo de como os sinais sao captados
3

Saiba mais: 1. pt.wikipedia.org 2. techtudo.com.br 3. super.abril.com.br +2 mais 1de5 @

Fonte: Bing Chat
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Hawking used a computer program to help him
speak for several years, which was fairly high-tech
for the late 1980s and early 90s. In 2005 he began
using a program which allowed him to
communicate via computer using only the
movement of his cheek muscles, and in 2012 he
began experimenting with brainwave-powered

communication devices.

https://neurosky.com/biosensors/eeg-sensor/ultimate-guide-to-eeg/
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ec.europa.eu/research-and-innovation/en/horizon-magazine/brain-controlled-computers-are-becoming-reality-major-hurdles-remain

Data

Technology on the other hand also remains a
challenge. Dr Aaron Schurger, assistant

(14 professor at Chapman University in the US,
argues that the approach to data-analysis BCls
‘Most bmfﬂ—computer use can be improved. Traditionally, BCIs only
iﬂterfaces WOI'IC, but use the data from when users want to take an

action. They, for example, collect large

don't work well.’

amounts of brain data from when a user
wants to make a mouse pointer go left and
Dr Fabien Lotte, Inria, France use that to better realise when they need to

take that action.

But Dr Schurger argues we need to look

beyond that narrow set of information, and

also include data from when the brain is, say,
at rest. This is a concept he previously explored in the research project ACTINIT. "We're
now looking at all the data,” said Dr Schurger. 'Not only the data right before a
movement.

Dr Schurger compares this to weather forecasting, where meteorologists use large
amounts of weather data to make predictions about what will happen. 'If you want to
predict when it's going to rain, you won't do a very good job if you only look at rainy days.
You will miss half the picture that way!

Yet if BCls want to really fix the issues that are plaguing them right now, more radical
action might be needed than user training or better data analysis. It will require
researchers to go beyond non-invasive technologies. One key non-invasive method is
called EEG or electroencephalography. Here electrodes are attached to the scalp, which
measure the electrical current sent by the neurons inside the brain. 'EEG measures
microcurrents that reflect brain activity, said Dr Lotte.
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SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain ﬂ
Monitoring. London : Springer-Verlag, 2010. E
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SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain @
Monitoring. London : Springer-Verlag, 2010. E
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~b5mV

Terra

Microeletrodo

A FIGURA 3.11

Medigao do potencial de repouso da membrana. Um voltmetro mede a diferenga no po-
tencial elétrico entre a ponta de um microeletrodo inserido na célula & um cabo colocado no
liguido extracelular, convencionalmente denominado “terra”, pois & eletricamente conecta-
do a Terra. Em geral, o interior do neurdnio esta ao redor de — 65 mV em relag&o ao exterior,
Esse potencial & causado pela distribuicio desigual de carga elétrica atraves da membrana

BEAR, Mark F.; CONNORS, Barry W.; PARADISO, Michael A. Neurociéncias: desvendando o sistema nervoso. Porto Alegre : Artmed, 2017.
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BEAR, Mark F.; CONNORS, Barry W.; PARADISO, Michael A. Neurociéncias: desvendando o sistema nervoso. Porto Alegre : Artmed, 2017.
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» Figura 3.13. A 0 potencial de repouso existe porgue o fluxo de K- para fora do neurdnic é grande, o de Na* e CI
para dentro € pequeno, e 05 anions organicos (A ) permanecem “estaciondrios”. A esfera maior violeta-clara representa
& bomba de Na™/K~. B. Quando um microelétrédio esta fora do neurbnio, ele registra a diferenca de patencial entre
dois portos isoelétricos, iste é, zero. €. Quando v eletrodio é inseridp através da membrana, capta a negatividade da
face inferna em relagao a face extemna, registrando uma diferenca de pofencial negative. O gréfico mostra o registro de
potencial 7ero antas do eletridio atravessar a membrana (B), c momento do transpasse (seta), e ¢ registro de potencial
negativo depais, quando o efetrodio ja esté no interior do neurdnio {C).

LENT, Roberto. Cem hilhdes de neurdnios. Conceitos fundamentais de neurociéncia. 2. ed. Sdo Paulo : Atheneu, 2010.




. - A A - Os eletrodos séo colocados de
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SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain @
Monitoring. London : Springer-Verlag, 2010. E
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Bainha de
mielina
Telodendro Axénlo Soma
;._,- — T v
¥ Figura 1.9. Os neurnios s0 podem ser visles ao microscapio, geralmente depois gue se retira um peg pedago do encéfalo {acima, &

esquerda), fevando-a ao micritomo para obter cortes bem fings. Estes podem ser coradns com subistancias fluorescentes ou corantes visivels a
fluminagdo comum, para mosirar 05 newrdnios com suas formas variadas na disposicéo dos dendritos e do axiinig (acima, & direita). Os desenhos
representam neurdnios de diversos tipas morfolégicos, localizados em diferentes regides do sistema nervoso. pseudeunipolar {A), estralado (8), de
Purkinje (C), unipolar (D} e piramidal (E]. A foto, ilustrando neurdnios do cortex cerebral de um macaco, foi cedida por Juliana Soares, do Instituto
e Biofisica Carlos Chagas Fitho, UFRJ.

LENT, Roberto. Cem hilhdes de neurdnios. Conceitos fundamentais de neurociéncia. 2. ed. Sdo Paulo : Atheneu, 2010.
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LENT, Roberto. Cem hilhdes de neurdnios. Conceitos fundamentais de neurociéncia. 2. ed. Sdo Paulo : Atheneu, 2010.
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» Figura 1.4. Os dois hemisférios cerebrais padem ser vistos de cima {A) ou de tras (B). O cerebelo
& o tronco enceflico sao visualizades por tras (B) ou de lade {C). £ quando o encéfaio é dividido ao
meio no plano sagital (D), veem-se algumas das estruturas internas como os ventriculos e a face medial
dos hemisférios cerebrais, e estruturas parcialmente encobertas peios hemisférios e o cerebelo, como
@ mesencefalo, a ponte e o bulbe.

LENT, Roberto. Cem hilhdes de neurdnios. Conceitos fundamentais de neurociéncia. 2. ed. Sdo Paulo : Atheneu, 2010.
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Fig. 1.1 Communication options for the paralyzed. A: Normal output communication channels
from the brain to the periphery (e.g., the right hand) are disrupted. B: Option 1: Communication by
substitution with other options (such as speech). C: Option 2: Communication by circumventing
the impaired pathway. D: Option 3: Adding a new communication channel directly from the brain
to an output device or an existing limb — a Brain—Computer Interface (BCI)

SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain
Monitoring. London : Springer-Verlag, 2010.
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Neuroengenharia
Pesquisadores captaram, por meio de microeletrédios inseridos no cérebro de um macaco a

atividade elétrica simultanea de grande nimero de neurdnios, encarregados da programacao
motora do braco (fig. A)

Depois, os padrées de movimento para coletar uma fruta foram analisados e um braco robotico
pode ser acionado a partir dos movimentos detectados (Fig. B)

SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain @
Monitoring. London : Springer-Verlag, 2010. E
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LENT, Roberto. Cem hilhdes de neurdnios. Conceitos fundamentais de neurociéncia. 2. ed. Sdo Paulo : Atheneu, 2010.
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A FIGURA 19.3

Posigoes-padrao para a colocagao dos eletrodos para o EEG. A, auricula {ou orelha); C,
central; Cz, vértex; F, frontal; Fp, fronto-polar; O, occipital; P, parietal; T, temporal. Os cabos
dos pares de eletrod os estdo conectados aos amplificadores, cada um deles registrando me-

didas de diferengas de voltagem entre dois pontos no couro cabeludo. Os sinais de saida de
cada amplificador s80 armazenados em um computador para analise e para visualizacao.

BEAR, Mark F.; CONNORS, Barry W.; PARADISO, Michael A. Neurociéncias: desvendando o sistema nervoso. Porto Alegre : Artmed, 2017.
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BEAR, Mark F.; CONNORS, Barry W.; PARADISO, Michael A. Neurociéncias: desvendando o sistema nervoso. Porto Alegre : Artmed, 2017.
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4 FIGURA 19.6
e ) ,
¥ Magnetencefalografia (MEG). {a) Uma pessoa submetida a um esquadrinhamento en-
S S— cefalico por meio de MEG. (b) Os mindsculos sinais magnéticos gerados pelos neurd-
L&

nios no encefalo sao detectados por um conjunto de 150 detectores magnéticos bas-
tante sensiveis. {c) Os pesquisadores utilizam os sinais para calcular as localizagoes das
fontes de atividade neural (codificados por meio de cores, nesta imagem). (Fontes: parte
a, http://irfocenter.nimh.nih.gov/ilpublic_il/image_details.cfm?id=80; partes b e ¢, Los
Alamos Mational Laboratory.)

(a) (b) (e)

BEAR, Mark F.; CONNORS, Barry W.; PARADISO, Michael A. Neurociéncias: desvendando o sistema nervoso. Porto Alegre : Artmed, 2017. @ @
E
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BEAR, Mark F.; CONNORS, Barry W.; PARADISO, Michael A. Neurociéncias: desvendando o sistema nervoso. Porto Alegre : Artmed, 2017.




O gque estudar? Exemplos...

* Artérias — se falta sangue em uma area um
comportamento ou movimento pode ser
prejudicado

* Drogas — como a quimica funciona e afeta o
funcionamento do cérebro

* Comportamento — estruturas cognitivas e seus
problemas



O gque estudar? Exemplos...

e Sinais
— Como descobrir, ou ‘tentar descobrir’ o que esta

acontecendo no cérebro em funcao dos sinais captados
a partir de seu funcionamento

* As interacfes entre 0s neuronios sao eletroquimicas, geram
sinais (e campos) elétricos
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SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain @
Monitoring. London : Springer-Verlag, 2010. E
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SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain
Monitoring. London : Springer-Verlag, 2010.
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Fig. 2.7 Artifacts due to power line interference. This figure shows an example for one signal
channel (marked by the arrow) that is contaminated by regular high frequency (i.e., 60 Hz) noise

SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain @
Monitoring. London : Springer-Verlag, 2010. E
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' Common average reference (CAR)

v; € a diferenca de potencial entre 0

Z ‘ eletrodo iy, e a referéncia, e n € o numero
Y

total de eletrodos.

1 Quando / =/, o0 CAR pode sofrer um sobre
ajuste (over-fit), pois o potencial do I-
ésimo eletrodo é reduzido devido ao
processo de média utilizado, podendo ser
reduzido nao incluindo-se o i-ésimo
eletrodo na soma.

GANDHI, Vaibhav. Brain computer interfacing for assistive robotics. Electroencephalograms, Recurrent Quantum Neural Networks and User-Centric Graphical Interfaces. London : Elsevier, 2015.



Preprocessamento

Refering Method

Principal Component Analysis, PCA
Independent Component Analysis, ICA
Common Spatial Patterns, CSP

Neural Time Series Prediction Preprocessing,
NTSPP
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Neural Time Series Prediction Preprocessing, NTS PP

SPECTRAL |f FEATURE k'
IHPUT SIGMALS EMBEDDING BOFIM Pﬂtcnt:ﬂltﬂ 10::':;‘:1:1J EXTRACTION AMD

£, {x ), .o.,

xlt=(A=1r)=x_(t+ 1)

f]j

sl + )

CLASSIFICATION WITHROUT
L=t

valtl=by .. 'l] |

X3 Hit-(a-17) Bt ) "nirJ‘[u. il |
Bt
M fiz =y \
xlm : 2 FEATURE b
Eyplt 1) EXTRACTION AND CLASSIFICATION
> e fam g Wit P
,/’J iipy [t + ) —
Py o o
{. %%3 xlt=(A=1)r) fai o, | | ]
1 S‘”@%B e I8 fz:_,: 2 a.l:::m » ml[” Iog[uarlflu
\ A3 .
\ YB3 2 . i '|
\\ 15 xyt) h : A r' n&[ﬂ '“ﬂ“'[le'u
Ry
~ o [ + 17 sy "'mdﬂ fl‘&; . q] | f

e fam

-@ |

i
. . . i | | i lnlivar[&]]|
o : 2 : | AT
. . g | = B -
i )= [y 05,0 S
) - viealth = vy mnvg) | s IMI *1 w] = 4 T
u“{r+n],..,m_ Y 2 § S T
N fei " e © CLASSIFIER - lwie {h. |
Aot + T L nc
X wie-Ga=1n || = f, ! | | = i
-‘1'|,”U“Jrul"'nll — . : . | .
xnled fout e} | veult)= 1 vy) |/
fCM P X I
}ﬁ(r)
Vi) (41, ¥az0e ¥ang s Va1, ¥z o Van e i¥e1 VezooVen | < ICLASSIFIER

GANDHI, Vaibhav. Brain computer interfacing for assistive robotics. Electroencephalograms, Recurrent Quantum Neural Networks and User-Centric Graphical Interfaces. London : Elsevier, 2015.
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Unified response
is a pdfor
a wave-packet

Y= oLy, oLy, ol Oy YN

A single stimulus

PDF = probability density
function

Neuronal lattice

A quantum
process predicts
the average
response of the
wave-packet

Unified response
is a pdf or

a wave-packet

GANDHI, Vaibhav. Brain computer interfacing for assistive robotics. Electroencephalograms, Recurrent Quantum Neural Networks and User-Centric Graphical Interfaces. London : Elsevier, 2015.
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GANDHI, Vaibhav. Brain computer interfacing for assistive robotics. Electroencephalograms, Recurrent Quantum Neural Networks and User-Centric Graphical Interfaces. London : Elsevier, 2015.
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Superficie Laplaciana

#include <iostream>
#include "SockStream.h"

using namespace std;

int main( int argc, char** argv )
{
const char* address = "localhost:5000";
if( arge > 1 )
address = argv[ 1 ];

recelving_udpsocket socket( address );
sockstream connection( socket );
string line;
// Print each line of BCI2000 input to stdout.
while( getline( connection, line ) )

cout << line << endl;

return 0;

void LPFilter::Process( const GenericSignal& input,
GenericSignal& output )

{

for( int ch = 0; ch < input.Channels(); ++ch )
{
for( int s = 0; s < input.Elements(); ++s )
{
mPreviousOutput[ ch ] *= mDecayFactor;
mPreviousQutput[ ch ] +=
input( ch, s ) * ( 1.0 - mDecayFactor );
output( ch, s ) = mPreviousOutput([ ch ];

}
}
}

Monitoring. London : Springer-Verlag, 2010.

SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain @ @

!
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SCHALK, Gerwin; MELLINGER, Jiirgen. A Practical Guide to Brain-Computer Interfacing with BCI2000. General-Purpose Software for Brain~Computer Interface Research, Data Acquisition, Stimulus Presentation, and Brain

Monitoring. London : Springer-Verlag, 2010.
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GANDHI, Vaibhav. Brain computer interfacing for assistive robotics. Electroencephalograms, Recurrent Quantum Neural Networks and User-Centric Graphical Interfaces. London : Elsevier, 2015.
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TABLE 2.1 Brain Rhythms and Relevant Frequency Band Details

Brain Typical frequency | Normal Comments

rhythm | range (Hz) amplitude

(pv)

Delta 05—-4 <100 Dominant in infants and during deep
stages of adult sleep. Found in the central
cerebrum and parietal lobes

Theta 4-7 <100 In children and drowsy normal adults
Found in the frontal, parietal and
temporal regions

Alpha 8-13 20-60 This is the most prominent rhythm in the
normal alert adult brain. Most prominent
in the occipital and parietal regions

Mu 9-11 <50 This frequency band is associated with
hand movements. Found over the motor
and somatosensory cortex

Beta 14—-30 <20 This frequency band is also associated
with hand movements

Gamma =30 <2 Found when the subject is paying

attention or is having some Sensory
stimulation

GANDHI, Vaibhav. Brain computer interfacing for assistive robotics. Electroencephalograms, Recurrent Quantum Neural Networks and User-Centric Graphical Interfaces. London : Elsevier, 2015.
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Vout

(a) Bipolar measurement

(b)

:: Vout,
: Vout,

(b) Unipolar measurement

GANDHI, Vaibhav. Brain computer interfacing for assistive robotics. Electroencephalograms, Recurrent Quantum Neural Networks and User-Centric Graphical Interfaces. London : Elsevier, 2015.
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Electrode Placement:
O Standard “10-20 System”
O Spaced apart 10-20%
O Letter for region
B F - Frontal Lobe
B T - Temporal Lobe
B C - Center
B O - Occipital Lobe
O Number for exact position
B Odd numbers - left

B Even numbers - right
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5_ Lobe
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=
Temporal ’
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Il a Motor Cortex
i /’4/ 3 2
5 1
b Y, ! g T

= T i S
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i) 1%[! 1’ lr
s y ! |

1 Foot, Leg
2 Trunk, Head
3 Arm

| Frontal Lobe (Motor / Higher Order Funct. ; E:gd' EingleE=
Il Fissure of Relando (Central Sulcus)

Il Parietal Lobe {S=nsation, Motor Cantral)

N Temporal Lobe (Emation, Hearing, Memaory)

W Occipital Lobe (\Vision, Color Recognition)

b Sensory Cortex

e
Hﬁ\
[

G Face

7 Lips

& Jaw, Teeth

9 Tongue

10 Pharynx

11 Intra —
abdominal

Nose (frontal)
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FIGURE 1.34. Rhythmic temporal theta bursts of drowsiness. Note the
sharply contoured morphology.

TATUM, Willian O.; HUSAIN, Aatif M.; BENBADIS, Selim R. Handbook of EEG interpretation. Florida : Demos Medical Publishing, 2008.




Brainwave Type | Frequency range | Mental states and conditions

Delta 0.1Hz to 3Hz Deep, dreamless sleep, non-REM sleep, unconscious
Theta 4Hz to 7Hz Intuitive, creative, recall, fantasy, imaginary, dream
Alpha 8Hz to 12Hz Relaxed, but not drowsy, tranquil, conscious

Low Beta 12Hz to 15Hz Formerly SMR, relaxed yet focused, integrated
Midrange Beta 16Hz to 20Hz Thinking, aware of self & surroundings

High Beta 21Hz to 30Hz Alertness, agitation

NeuroSky
MindWave
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Raw Data
extraction and Serial data
processing ™ Transmission
vsing LabVIEW

Fig 2: DATA Processing Unit
/ Sl Nilnaals \

e 0
4
Display
\_ (e @ dm:]m 2y

Fig 3: Robotic Module

RAMESH, Siliveru; KRISHNA, M.Gopi; NAKIREKANTI, Madhu. Brain Computer Interface System for Mind Controlled Robot using Bluetooth. International Journal of Computer Applications (0975 — 8887), Volume 104
— No 15, October 2014.
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S(n) = Predicted value D“Ton Thetﬂ (4 — ?HZ)
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GOUTHAM, P; SHIVARAJ, Hosad; VINAY, K.; PRAJWAL, S,; SHETTY, Shreshta Subodh K. Mind Controlled Robot. IJESC, Volume 11 Issue No0.07, July 2021.
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[ p——

(1,"+") 43V 33V D3 @
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2 B ) L
i T8
(4)GND I 0
L o~ VN .
= f Arduino =
— = |GND +5v D9 D10 DI D12 N
= L -

Figure 2-33. Circuit diagram for complete robot, mindcontrol.pde

void loop()

{

while (lineDetected()) turn();

updateAttention(); /] @

tr = getThreshold(); /O

if (attention > 0)
e setBlueToRed (attention);
%?:;Sontmlled o if (attention > tr) {
e speed = attention; // ©
Toro Karvinen & Kimmo Kervinen } else {
LT TR d speed = speed * 0.98; /l @
SR RREE IR sk, , }
EoRsa ‘ TR forward(speed); /l ©
@ . L : | toggleTinyled();
ORELS PRESS }

KARVINEN, Tero; KARVINEN, Kimmo. Make a mind-controlled Arduino robot: use your brain as a remote. O'Reilly : Sebastopol, CA, USA, 2011. @
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Comunicacao com o modulo, sem bhibliotecas

Table 2-2. Hex numbers used in helloattention. pde

Hex Dec Used in

-0x46 -70 Fail

0x80 128 Skip 2 byte RAW Wave
value

0x83 131 Skip 24 byte
ASIC_EEG_POWER
value

OxAA 170 Sync

0xC2 194 Initiate connection

0xDO 208 Headset connected

0xD1 209 Headset not found

0xD2 210 Headset disconnected

0xD3 211 Request denied

KARVINEN, Tero; KARVINEN, Kimmo. Make a mind-controlled Arduino robot: use your brain as a remote. O'Reilly : Sebastopol, CA, USA, 2011.

*

Usa o protocolo de comunicacao do
mindwave

e

Make a
Mind-Controlled
Arduino Robot

Use Your Brain as a Remote

Tero Karvinen & Kimmo Karvinen

SRR AR AT
Plilidiz®
= f g aEa
@ E F e G w

OREILLY*

PRESS

EEG Raw

Attention int 0-100
Mediation int 0-100

Blink Strength int 0-255



simao@ufpr.br - 2023

Review: Hands-free flight with
EEGSmart's mind-controlled UDrone

e noEn
March 08, 2019

view s maces (g

The UDrone uses hands-free "mind controls” via a sensor-heavy headset Tyson Clugg/New Atlas

https://newatlas.com/udrone-mind-controlled-drone-umind-review/58791/

Brainwaves Fly a Drone

By Tony--K in Circuits > Arduinc <& 13.516 4 196 @) 25 Featured

https://www.instructables.com/Brainwaves-Fly-a-Drone/

tz| Download
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https://www.futurelearn.com/info/courses/robotic-future/0/steps/26359

Brain controlled robots

Mahnaz explains the principles behind mind control of robots (brain patterns,
mental activities)

@ The University of Sheffield

https://uavcoach.com/mind-control-drone/

Can You Fly a Drone Using Only Your
Mind?

BY ZACC DUKOWITZ

https://lwww.hackster.io/WesleyCMD/mind-control-drone-c8b28a

Mind Control Drone

Learn how to lift-off a drone with your mind and a hacked controller using a
MindWave sensor, Arduino MKR1000 and Processing.

B Full instructions provided © 18,044

)
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csail. mit.edu/research/brain-controlled-robots

Research People News Events About

PROJECT

Brain-Controlled Robots




- 2023

5
&
]
e
8
£
@

Placa com chip de
analise de dados,
modulo bluetooth,
eletrodo sensor de
ondas frontal e dois
plugues para os
I6bulos

Imagens: do autor / Aliexpress
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emotiv.com/brain-controlled-technology/

ENMOTIV: HEADSETS + SOFTWARE ~+ SOLUTIONS ~+ THE SCIENCE ~+ MNEWS SHOP Q LOGIN CART / $0.00 [El

BRAIN CONTROLLED TECHNOLOGY

Brain Controlled Technology

Control apps and machines with the power of your mind and make

science fiction a reality today.

Request a Demo

(OO
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- € & pantechsolutions.net/brain-controlled-home-automation

&y 30 Days Digital Business Automation Master class series Register Now

PANTECE SOLUTIONY

= Projects ¥ Products ¥ Courses ¥ Blog Learning Center Contact us
lechnology Beyond the Dreams

Q Brain controlled Home Automation <) 2

: %20,000.00 Exc Tax

18

Brain Computer Interface BCI helps to develop Brain actuated applications like Home
04
a automation using EEG Brain waves using EEG device such as Brainsense / Mindwave
e 02 Mobile
01
L | et [ 0z o4 [ 1] 08 1 Features:

READMG RAV EEG USING BRAN SENSE

Brain wave visualizing | Brain controlled Home appliance

Shipping: 4 to 8 working days from the date of purchase
Package Includes:

s+ Complete Hardware Kit

« I Online Support 1!

+ Demo Video-Embedded Below
* 40 Page report

¢ Abstract

s Reference Paper

+ PPT (20 Slides)

2 in stock

- 1 + ADD TO CART
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“Mind"Craft

Assistirno I Youlube

https://developer.neurosky.com/features/mindcraft/

¥ Hacks
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Brainwave
Starter Kit

MNeurosky mindwave moével 2 headset de ondas cerebrais para treinamento mental
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Brain-controlled gaming exists, though
ethical questions loom over the tech

By Lewis Gordon

December 16, 2020 at 1:02 p.m. EST
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Marcello lenca'"® and Roberto Andorno? Review Article

Philipp Kellmeyer*
Artificial Intelligence in Basic and Clinical
Neuroscience: Opportunities and Ethical

Challenges
The Biopolitics of Neuroethics 1 7
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Kogel et al. BMC Medical Ethics (2020) 21:2
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professores os vejam
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criancas.
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