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Biofeedback device

 What 1t 1s?
 Why do we need 1t?

« (Can existing technology be harnessed in such a way
us to allow a human operator to directly manipulate a
computer through a brain actuated interface?

« (Can 1t be achieved using a low-cost electronics?



How it works?

measurement of selected
physiology parameters

personal computer
or other data

processing device K ’ '
— A
o



Block diagram

Biom edical
electrodes amplifier

lon-current to > n
electrone-current filtration

conversion

GUI

visualisation
External PC

Digital analysis of
collected data




Brainwaves

* Amplitude: 5-50 pV * Delta: 1 -4 [HZ]
* Frequency: 0-200 Hz  Theta: 4 — 8 [HZ]
e Measurement problems < Alpha: 8 — 12 [HZ]

— Low signal amplitude « Beta: 12 - 40 [HZ]

— High noise level » Gamma: > 40 [Hz]
— High skin impedance '
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Electrodes

 Jon to electrone current convertion

* AgCl electrodes, as economic and easy solution

* Active electrodes — advantages and disadvantages
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General device concept
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General device concept

v t
CLl ATE  £F
H e o [
= BGND =
— . G |
v t
CLE  DaTA C8
A— EMEEN o N
- FUARD |
— b+ AEHD  faf—
— il Qi 2
v t v
CLE T8 CE
4 EkEEN =) |—
Al = g =
= G ]
Ft
v t v
CLK paTa TS
¥ &
=i P ShD [
— - GasH 4

ol
+ |_p +EAT :_?: ﬂ'[T'-.:] A&In

=)
' ‘ Power supply bloc
t

H3uvyd TY21907019

LCD EP generator

{marker)

t
O
T

PC

]

Keyboard




General device concept
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General device concept
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6 5 4 ‘ 3 ‘ 2 ‘ 1

1st stage of amplification
G=100V/V

-low noise

-high CMRR

¥ -high input impedance
| -FET orcmos

-low quiescent current

Active HP Filtration

. -prevents from saturation
Bootstrap

| -to reduce input capacitance (noise)

-cuts off DC component

-attenuates freqencies below 1.5[Hz]
Patient active ground

-to reduce common signal

. - to set up common ground (referenc
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Instrumentation amplfier
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2nd stage of amplification
G=10 V\V

. -provides more stability than one
" stage of amplification

Notch filter

-to cut off mains freqency (50Hz)

-based on Wien-Robinson bridge
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LP filter 0
-5th order

-Salen-Key architecture

TLC2224 SO04 WS
4358e5-0

-attenuates frequencies over 30Hz
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D—‘ I . .:mj ,:-,Tfo‘m %g
3rd stage of amplification

-adjustable: 2 or 20 or 50 [V/V]
-based on bilateral switch CD4066

Total gain selection
2000 [V/V]

-20000 [V/V]

-50000 [V/V]
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Digital Part




.
' Galvanic isolation

| -separates patient from mains

-high speed digital signals

KLAWATURA
""’

» B -SPI communictation with four ADC-s

-from MCU: CS1, CS2, CS3, CS4, CLK

1ISO 7241




KLAWATURA
"-"

¥
.

FEEEEREE SFERe RS
. - " L
o ]
i -
I -y
& )

P 2 -compares battery voltage with reference _1”-” ml

Battery level indicator

BATERIE

-alerts when the battery is discharged







Experimental results - ECG
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Experimental results - EEG
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Thanks for your attention!
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