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computers with new COmpany Rockets cars, and now brain chips

Tesla and SpaceX founder launching Neuralink to explore technology of %
implantine tinv electrodes into the brain
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KAK CEMNUAC

fMRI
~$1000000
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+  CeKyHAbl
«  OYEHb TOYHO (3-5MM)

- un3mepsietcsa BOLD

+  BHYTPW rososbl

+ B TEYEHUM KOPOTKOro BpeMeH!
+  UCMbITYyEeMbIWN HENOOBWXXEH

MUINUCEKYHAObI
rpyboe paspelleHme (Cm)
aneKkTpuyeckasa akTMUBHOCTb HEMPOHOB
Ha NOBEPXHOCTM Yepena

aAnuTenbHoe BpemMs

obnagaet MOOUINbHOCTbIO



KOMMEPYECKUE BCI HA OCHOBE EEG

Emotive EPOC headset $799 NeuroSky Mind Set $100

2

MyndPlay Brainband $120 PLX devices XWave headset $100 OCZ Neural Impulse Actuator
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RESPONSIVE GAME ENVIRONMENT

System Control Panel A ® OreNBC

Notch P Fin
50k 550 Wz

requancy (Hz)
Ty Fokaiky | o G
™ - ef * ON * DS ~

https://www.youtube.com/watch?v=jpeNZFTsnmg



P300 SPELLER

Real-Time P300 Spelling

cape T

https://www.youtube.com/watch?v=y3|lGJVnSSsg






KAK 9TO PABOTAET

# OrPeENBCI Shop Issues Help

DATA SOURCE

LIVE (from Cyton)

BLE DEVICES

LIVE (from Ganglion)
PLAYBACK (from file)
SYNTHETIC (algorithmic)

Ganglion-7e36

REFRESH LIST

START SYSTEM

DATA LOG FILE
File Name

2017-03-26_20-21-24

AUTO GRENEPATE FILE NAME

OpenBCl BDF+

BLE Devices Refreshing




EYE BLINKS

60 fps, Ganglion!

System Control Panel a # OPENBCI Shop Issues

Time Series Vert Scale Window

200 UV ~ 3 sec =

R

5.38 uVrms

5.22 uVrms

Time (s)

Data stream started.




TEETH CLUNCHES

& 60 fps, Ganglion!
System Control Panel a #® OPENBCI

Notch
S50Hz

'Time Series -
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Time (s)

Shop

Issues Help
Layout

Vert Scale Window
200UV ~ 3 sec =

R

3.40 uVrms

3.86 uVrms

I Data stream started. I




FAST FOURIER TRANSFORM (FFT)



BRAIN WAVES

@ 57 fps, Ganglion!
System Control Panel a # OrPeNBCI Shop Issues Help

Notch BP Filt
50Hz  5-50Hz Layout

FFT Plot i Max Freq MaxuV  Log/lin  Smooth  Filters?
60Hz =~ 100uVv ~ Log -~ 059 “  Filtered =

R
11-4Hz 4-8Hz 8-13Hz 14-40Hz 30-100Hz
|sleep twilight relax  focus concentration
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I Data stream started. I




TECTBb TECTBI? IOA, TECTH!

/B Eyetracking

2 Usability Benchi

B Usability Lab Studies ! Moderated Rerr

1 | Unmoderated R

.’ Ethnographic Field Studies

Y

@ < Concept
Diary/Camera S

& Participatory Design ) Customer Feed|
Focus Groups & <« Desirabilit

\ Interviews «—Card S
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THINK ALOUD PROTOCOL

Measurement of Cognitive Load in HCI Systems Using EEG Power

Spectrum: An Experimental Study, 71

Jakob Nielsen-Usability Engineering-Morgan Kaufmann (1993), 195 z


http://www.sciencedirect.com/science/article/pii/S1877050916300825
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HCD

durkcaumsa aMoLNIA N BHYTPEHHUX
COCTOSIHUI HETOYHA M Henpo3payHa.

Think Aloud Protocol okasbiBaeT
BINMAHME Ha BbINONTHEHUE 3a4a4l.
HenpumeHum K 4acTn pecnoHOeHTOB.

Eye tracking nokasbiBaeT TOUKy
domkcauumn, HoO He roBOPUT O TOM
BOCMNPWUHAM NN PeCNOHAEHT YBUOEHHOE.

HeobxoammMocTb BECTU 3anucb
NoBbILLIAET CTOMMOCTb UCCreaoBaHUN.
CTonmocCTb paclundpoBKu gopora.
OnNpPOCHWUKN CKYYHbIE.

BbiBOAbI M3 UCccneaoBaHUs
CYyOBEKTUBHDI.

BCI

[No3BoNseT ¢ perncTpupoBaTb Takme
COCTOSIHUS B pearibHOM BPEMEHM.

OueHKa KOrHUTUBHOW Harpy3ku
KONMNYECTBEHHO U3MEPSIET KAYECTBEHHbIE
nokasarenu.

B cnyyasax roe ncnonb3oBaHme Tpekepa
HEBO3MOXHO MOKaXXET aKTUBHOCTb B 30HE
06paboTkn MHdbopMaLmK, aaxe ecrnm
4YefmioBEK HE CMOTPUT B 3TY CTOPOHY.

[aHHble nepenatoTcs B 9NEKTPOHHOM
BuAe, BO3MOXXHa obpaboTka B pearibHOM
BpeMeEHU . Bo3aMoxHa 3anunck ans
ONNTENbHbIX HAbMOOEHNN.

TOYHOCTb anropuTma MOXXHO NPOBEPSATH
Ha 3apaHee U3BECTHbIX JaHHBbIX.
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IN USE

®
System Control Panel a @ OPeENBCI Shop Issues Help

Notch ~ BPFilt |
50Hz = 5-50Hz Layout

60 fps, Ganglion!

Vert Scale Window | Focus Widget - KeyPress  Serial

200UV -~ 7sec A OFF ~  OFF =

Time Series

7.94 WWrms
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iime

'RESULTS
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MUHY CHI

InekTpoabl
konto4ue :(




KOPOUE

0 BCI Ha ocHoBe EEG cTtanun goCTynHbI

O POCT KOMBIOHUTU CHUXKAET Nopor Bxoga B 3Ty
obnacTtb

0O [lpakTnyeckne npuMeHeHMa No nNpexHemy
yaen KOMMaHUM 1 3HTY31acTOB

O BCIl no3BongeT CHU3NTb CTOMMOCTb
nonb3oBaTenbCcKkux nccrnegosaHmn. OueHnBaTb
KONMMMYeCcTBEHHO Ka4yeCTBEHHbIE NapaMeTpbl.
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