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Brain Waves Control of Electrical Devices
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Abstract

The loose of motor functions had high impact on the human daily life. The
disabled people or Locked in Syndrome caused from degenerative
neuron-muscular diseases or spinal cords injury. They could not possibly
control or moving their bodies as normal in their daily life. The
possibility to communicate emotions, thoughts and need was thus a
primary requirement for these patients and many efforts had been made
to open a communication path between them and the external world.
A Brain - Computer Interfaces (BCl) transformed signals originating from
the human brain into commands that could control devices or
applications.BCl provided a new non - muscular communication
channel, which could be used to assist patient who had highly
compromised motor functions. The recent study of BCl focused on the
innovation to serve the disabled people to support the people back to
the normal life such as control of the computer for typing, othesis
control devices, electrical control devices by developing the electrical
signal from the brain. In this study we recorded and transformed the
brain signals, which were intentionally modulated by a user or BCl based
on motor imagery (M) into control commands from the electrode F3 to

control the electrical devices. We employed 5 subjects (4 males 1
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female) ages between 22 — 28 years old for electrical lighting on/off test

devices and achieved the accuracy 88 %

Keyword Brain computer Interface, Control of Electrical Devices, Motor

Imagery Feature
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o iene! Target Conditi

Condition 1 [states StimulusCode == 1
Label 1 Right Hand
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(@) Common Average Reference (CAR)

[] Ignore warnings
Overwri ite existing plots

clear Generate Plots

AN 4 BEENe Offline Analysis 9adlusunsy BCI2000

o ¥

lUsunsuRginisiuinlasianinateys lAguanisIgazideniumie

] Aady o o & = v | 2
Y29V N AL AN UANAUNUSAUNITLARBULMIT BV LANINAAIBAT R
Tagaintng 1 vIeawulunin 5 wansdanisiaasulmilevnNdunusiu
Auniarestalnihuazanudvesnduliihavesiinuduiusiugs dily
AN 6 hAAIEIUANUDLATA LUt N AinauausIsan1SIAR B Ul

o lulauaud

'maﬁﬁ%’aswﬁ'gsuﬁ%’u’lﬁ'ﬁam@ aonuITeuazWaILY WINeNde1YagsuYs



r Values Between Condtions 1 and 2

Channel

0 10 20 30 40 50 60
Frequency (Hz)

'
v v §w

U ! 1 2 dl a ﬂ‘ IS = o 1
AN 5 feegnea R wugiiAnnisindeulmiilornduiusiusurisues

PN azaudveIrduliinaus

Right hand

50

AN 6 ANAINU N AANANAUTEWINAN N DUAR AL VUL IUAUINIT

AU lIkIuY N Ul LA

A o A A v e v ° a ¢ v & A
dethedulwihauesiduiinlauvihnmsiwseideyassnuin Nuiaues
NRpUAUDINANISAABULIIVEINLaUNEMSUNTNNEDIT tawA USHIal Parietal
Aaa a =

, Frontal itag Temporal Lobe 95"1me%’ﬂw%muamwaqwmauauaqmms

AUl AD FLUUe F3 Ainnud 8 Hz. sanandlunin 7

'J'ﬁmﬁ%’&ﬁwﬁgﬁuu?%ui%’é’mu aotuITouazWaIL W INeNdeTvagsuYs



1.2

1.1

Power of 12Hz bin

0.9

Rest . Maove
Condition

' 2 & A a = P o
AN 7 wa@neA R vesfiufianesluusnafinevaussnanenisinaauln

WYL (ERD) fimnad 20Hz Aisuslstnladin F3

dsduazanusnena

#3UNaNSIY

1. pinguszasdvessnideden 1 ilemuivesniniuazensauas
dmsumuaugunsailwiiseadulwihaues Tnednoinudnuuzisiureswes
Fuaaunduliihaves luvagfiianisdunwinsnmsedeulmuudin
Uszgnadmiumuaugunsallitihainuanisveassmuin lledunuinisenile
andyaunduliiiianes avansedusnas (ERD) cube FwidesazSuaioud
Mnfsnaslunseuasiioaidunisiadouln Qunajoaldldiaanis

wasulmIuaie) dygrurdulvihaussazanszivas (ERD) dunnlaain cube

'niaﬂsﬁﬁ'ﬂswﬁgsuﬁ%ﬁlij’é’mu@ aotuITouazWaIL W INeNdeTvagsuYs



o I

Aimdes amndouiiludnnseuvudinduinegianatsdsifefuwmisiiauesos
Tuanmerounaen nvesdyanadineuaussonduliiiaussianin 3
Fuaundulnihauesdildasfiiiunisuenasdusznauiiioduunien
é’ﬂwmzLsiusaaqé’fgfgmaaﬂméf’;asjﬂwaagﬂﬁzgzgmﬁﬁaﬂﬁﬂizﬂau ERD
fvaaudinm 8 Fadudyaunduliihaveduvugiianivvesausainns

a A a = IS
Anvseduauinsindeulmiliou

A 8 dyananaulvianesineuauesrastinn1sIUAUINISIAR UL

2. pringuszasdvessidoden 2 mshweinuafuarensauwasluld
sdmiunsmuaunsUa-daluiiseaduliihaues Tnglududumand
Mendaile miﬁﬁLaﬂﬁmmﬂmﬁ§UIWWwamaaﬁﬁwLLuﬂ@mﬁﬂwmzmaﬂﬁmmwm
(EEG Feature classification) LLéjam‘td]ué’iyiyﬂm@uwm%ﬂﬂﬂmimamﬁaLG}EJ%

Tunn 9

'3'1ia'lﬁ%ﬂswﬁg]ﬁuq?%ﬂ%'ﬁmu@ aotuITouazWaIL W INeNdeTvagsuYs



RMCS Electric Devices Control

Light Fan
On [ Off On / Off

AN 9 Program m‘uaum'ivﬁmusuaqqﬂﬂimﬂlw%’]

paulnhauesnadnliaggndsinunssuiunswlasdyyiunensia

a s

wazdnunaudnvuzresdyyraldidudunveeslusunsunouiiames

s Y o/

Nvenuuvinsossudygradmsuthliununadinisadnundillodygyiaain

ALY}

D.

' '
o o a [ A

mdranddgnunuinaledyyiunduliihauesnianivaudyyr ugunel
Aeuen (External Devices Control) azasdayaiaumiuaulagnisidousoniy
Posdan RS232  edulisasveedygrasiadteiwiniiduainddnsu

nsiUaviseUngunsadlnii

'nimﬁﬁ'ﬂswﬁgﬁuﬁ%’u’ﬁj’é’mu@ aotuITouazWaIL W INeNdeTvagsuYs



AM 10 MsmuANNTINUvesgUnsalliin 1 Yaadayaio

M58 1 Kan1snageun1smuAnnsUa-Ungunsallnimeaduluiaues

Training Duration Passed Failed Accuracy
Subject

(minutes) (times) (times) (%)
S1 30 8 2 80
S2 30 9 1 90
S3 30 9 1 90
S4 30 8 0 80
S5 30 8 2 80
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