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ABSTRACT

Application of a hybrid Thai typing combining EEG-based brain computer interface and video
based eye-tracking for the users with motor disabilities aimed to develop the alternative communication
tools designed for the paralyzed or physically impaired people unable to move parts of their body
but eye movements and brain were active.

The main systems consisted of a camera with a computer and EEG head set. Camera captured
eye movement images which then would be sent to the computer, that interpreted the data and
controlled the mouse movement functions whereas the EEG head set was recording the brain
signal and interpreted the data to control the mouse left click function.

The eye tracking systems in this research focused on camera-based gaze tracking and EEG
based brain computer interfaces. The design of the hardware prototype and typing program were
to perform simple tasks and provides graphical user interfaces onscreen keyboard in order that
the paralyzed or physically impaired persons could easily use it.

We employed four paralyzed persons for typing evaluation and it was found that the average
scores for typing speed which were using this developed EEG based brain computer interface and
video based eye-tracking system were 10.09 characters per minute whereas the average scores
for typing accuracy were 9.02%.

The average scores for user satisfaction level after testing the hardware and software were

moderate to high.

Keywords: Brain Computer Interface, Eye Tracking Systems, Electroencephalogram
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it eiadevesmnuilunsiiuiegi 10 Shvsse
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7 AnusHlunsiundnwTveteanatnswRaz AL
Indfgaiulaeiidmdesuunnnsgiuedi 1.32 @
g9

Y

HadRanaInlunsiaiganegi 6 a3a dgae

0 afs ShsranuRanaslunisiisniiade 4% ol
drudsanvunnsgiueyd 136

4.2 wanisiiensawasuazvesrufild
21NNITYSAINNTTLUUNNSEDENSTENIN9EUD Y
ARNAIABS warszuuinnuaea U1y Tunis
AUANMNTIUYBIINARBNN DS dmTugiinig

NNISAAB UL YNNNSNAEBUAILITNSRUND NS
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mlnguuuthifiasiuuaenn (On screen keyboard)
iy é’wm%’u@’ﬁmwwmnﬁaulm Jums
negeuUsEaANIAMEsawIShargaTnslnenguy
fegraduinismanaedeulmanausiuy
aussanmANUUIEIINARY IuReN JMinTyes
I 4 AUKANIINAFOUNUIIAUEIUNTANA
(Typing speed 1) guan 11.76 Snwssiowil A,
Tun1sfiasisngn 8.90 dnwsdeundi Aadeves

A157199 1 Han1sRunvesead@dnsLaarAY

asdlunsfaniogi 10.09 Snwssiewil auida
lun1siunenesvesotaasinsiuaazaulnalAssiu
Tnefidrudeauunnsgiuegil 1.28 Avuiianan
Tunsfisnt (Error rate) geanagil 4 ada shanegd
2 a1 Shmaruiawanslumsiuiadewhiu 9.02%
ANURANAIAlUNSRNNE NETUR IR AT ATLAAY
aulndiAsstlaeildiudosuuinnsgiuegi 0.96
nan1siniveseaatnsLaasALLARFIRIST 1

. AuEItuNIRUN 36 fdnus ANURANAN
RRGRGHGE 5 5 5
SNwyI/Ui a3 %

1 9.31 3 8.33%

2 10.40 4 11.11%

3 8.90 4 11.11%

4 11.76 2 5.55%

Min 8.90 2 5.55%

Max 11.76 4 11.11%

Mean 10.09 3.25 9.02%
SD 1.28 0.96

nansUsziliuauiawelalunsldnu ensauns
wazefIlian MsysanmIszuunsdedns
SEMINAUDINUADNNIADS LAZTZTUURAAMILAIAT
W Tunisauaunsynuvsaudrauiomes
dwmsuginismensiadoulm Usnginsesnuss
Tunslipdaesile (The force required for actuation)
ANAzAINAUIETTLY (General comfort) wawAy
dlosdwene (Neck fatigue) flsviupzuuLAIL
Fanelawdediszdv 4 fefinnufianelaunn

auAulvavauglfia3asiie (Smoothness during
operation) AunenediFadldanedlunisldau
\3033le (The mental effort require for operation)
AuE2lunsldau (Operation speed) nwsaalu
nsldanuaunsaiadn (Overall, the input device
was) fssupziuuauiianelawiediseiu 3.5 Ao
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Januianalauunanefiaunn

ANLNUET (The accurate pointing) Hszfv
avuuurMuiinelaedsiiseau 3 Aefeufionela
Junans

asuanuisnalalunisihaniawiiuaswoiniag
ﬁlé’mﬂmsgsmmi SEUUNSHOENS5ENINNEL
AumauRmes wazszuudnniualesluly Tunis
AUANMIINUYBIINARDNTINDS dmIUdTinTg
mansiadeulmnui mmﬁqwﬂma?{aag’lmzﬁu
Uunasiannn

aflsramanisive
Mnuansifeiuanddifiiugn enfauiiuay

g5 gnHaNsTUUNTARANTTENINsAN DIy

ARNTIWES warszuuAnmuanlUlY Tunsaauew
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MIYINUVINARBNTIADS dSURANIININTT
wisulvn ansaiuUsyavsamnnsRuwlean
msfumigeSnsiuiseadulnihaues wieszuy
AARUAIALRBIDE1URLIRIUAUIEILALAIY
Aanandsoiusienalded

1. Msmuaunsiadouiivesndinesisesly
Ferumiafidosnisuuaenin (Pointing) feszuy
Aamunasn sewaluladnstuiinnmedeuln
e Tnsanusilunsindeufivesudiaesivesd
Nav LAAAANUAANAIA LA RUNDNYI AT AL
s ssruvgniauadulifinaueaz sEUURARA
pamn LielldUsAvE MmN Ruifigeduazdios
muANiiAnInTAdouvesnd Iiaenadesiy
nswwdeuiivesmemludfienisie 48 v Uu way
419 Tnenslddidnvsedndainddontsnuesiy
muunliinazduig vu-ghe vu-nans viseun-IN
nsnevauBssefirninIsedeuiivesundasdy

famnafienfe widavipdeudilusiuuudasiily
undimediwesindeuiiiuluegadsadeuiianny
wiiugh muauANEIlae
MINARUANLISIBINTANTEN WML SAS
szuugnuanndulyliauesuaz srUUAAAALM
fiwmundunu ssuufanuaiemiaziimiii
o (Pointing) Icon funissnusfidesnisiuiag
weswesvesandanndeudiluluficmaiidesndesiu
AIFLATIARTIFLYILST Icon YaasnITIFeINS
fuiifiosesumdaden lcon Ruwdnusanadulnih
auesaInNanIsdeuAadesuagiluns
fuisnusnnlnesoszuugnaay aduliinases
uazsEUUARmIAe Taggfinisnenisindenulm
anunsaRuisnuIRleauEnaded 10.09 &
Wivsnodmivginismsnsiedeulmlunsdoans
ﬁuqﬁﬂafﬂu ARSI 7 wazdnuazANURnas
YpseanaAlATLAnIF IR 2

AN 7 D1ANFNATLAYAN WAL NIEATNYBIBEANATVULYIINISNAAD

A5199 2 BNWULAINUNNITUDIDNEEALIAT

an@lAsAuN LA

ANWALAMUNNT

1 ¥y

A WLWN

lanunsadeulminou 11 wazaald 01y 23 U
Lianunsandoulmnvuuazunls 91y 25 U
g pdeulmuuliidntesdeunidideluld wululd ey 35 U

e Julsanduilegounss ALS lianunsawndoulmusuuazuild o1y 57 Y
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2. Sameuiawanalunisiisnysgaintulu
Funeumatdensis (Click) dagi 9.02% oy
Shsiesnsagessuldl dwsuiiinsmemaiadonlin
Tumsdeasiuyanadulaeilesinrumunglunis
Miedesflosnniuenanasinsanunsavinisiiuisae
mmﬁaﬁqasﬁuLLazé’mwmmﬁﬂwmm‘l,umiﬁmﬁﬁﬁﬁm

3. Wsunsuwduiiaiuuaanindiaudrfygs
AouszanSnnlunsiud Wswnsuiifenlddmsu
nsRuSnusieszuuRanuasnlaeialulaun
Eye Graz 6?5@LfluIUiLmsmmiﬂaJﬁéTﬂmﬁﬁgﬂLLU‘U
GUI adneiulUsuAsusRsmiuuRe AT negy
wuUSnusLLUUIeTg UL uRud QWERTY finy
Tureufumesily way TUsunsu Graz Talk Ja.du
Tusunsumsfanisnusifiuuuulassadanisuans
srensenwsBesdnfusidudull function viune
Auazens (Word prediction) TUsunsuwani e
Wannnanlusunsusduiui v wiifild sy
V'fﬂlﬂuﬂamﬂimai‘ (Pannasch, Helmert, Malischke,
Storch, & Velichkovsky, 2008) Tadnninvedlusunsy
waniiee Lififuiihdiundineswesndouiiliods
Basy vhlillomatiasiianisiuisnusiilidenis
1¢ sailunsesnuuulusunsuudiufiviunsenn
dmsumsTisisnusmeszuugnrasaduliihauesuas
seuuRanumsdmUgRimsInsindeulvaiiy
JeonuuulriltesI9sEninesnyINTeTEnINg lcon
\ioanauRianaalunsiden lcon wasvnmsiinau
fianudiungy Uszdvsnmlunsfssidnusfazgedu

VoLAUDMUL

Jorausuuznsinan1sIde U1y

1. rsamsuazgoidungnuannaulwihaes
LAY IZUURARAIUAIAT (Hybrid EEG Based BCl and
Eye-Tracker) dwsumiupulusunsunisiasiniwive
fimundusmngdmiuinismaniseadeulmni
Tlgnansapdoulmssmeldsauslndasn Tuns
T upoufmosAITMIBNNITEINSUNITITIY
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wdosdlolaggiinunsiineusinisifiaiesiienieu

2. WnWawuSanssuansadiadededly
UszgndlunsmuANnIsyinnuesnetimesing
U51A91NN15duRE (Touch less) wu wluiiusi aunsnl
311 (Pointer) ad Touchpad dwsugfin1smenas
wdeulym Waunuuaggunsainmaiaunalaglyl
fulaimusrUUN13AIUANNISINIUYeIgUNsal
Mn1enmy1Un (Rehabilitation control devices)

3. dnnspanaunsateasesdieiluldly
nMs3semsieaulantsdendeduin femsinszi
mMapdeulmusnemdnsunyitesunisnan

Jorduauuzn1sIdgsaly

1. AmswauIANLtug lun1sn5193un1s
wisulmmmvesesawasuazesHwUszang
NAsTUUARAIAAEMIUAIUANNSIARDUTYDY
ieflwesundreufinmedienguidu wu ngud
N1 9139UEU9992971 (Eye color tracking) LARDS
Tineufinnesuazgunaniiunwiifinrmanunsoly
MsUszanaNaATIZILAIIT AN

2. AAsAIUNIsNIUUTINLasUTsInanaanyuy
wuresdyaeduliinateUsuandu fiavann
wazansnsanevaussduaalisa tagldszezina
nsnTidu warUszananaldlunuunaase (Real
time) WleLfinUsyanSamuossEuy Wy nsRdle
\dan (Selective attention)

3. MW lusunsuuduiiundaosdmsung
fuin1wilve (Thai virtual keyboard) ﬁﬂa‘Uﬂumi
FanigherdulnihauesuazszuuRamunien (Hybrid
EEG Based BCl and Eye-Tracker) ﬂ?iﬁmmﬂ’m@w
fulsunsuviunesnes diedisssavSnwlunsiand

4. s iawisEuURnaua T duwuY
Andatufsusiioarmnlunaedeuineluiuding
yanswedeulndeutusadu Tnewawudufiu
SnussheUselondiSoguliisuaussloadinniy
LaEATIIUANNABINTTVRIR LTI
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