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4- Quadriplegia

8- Electroencephalogram
12- Electrooculogram

ARA1

09 Jusduso 6jlad @ 1P Gliuo j © p,lg2 o jloud © pads lg> 09



09 Juulwo 8 lod @ 1P Gliwoj @ p,lg2 o jloud © padslg2 8,9

W\

e ) 5 Slab N

jéﬁy&%};)}‘)ﬁkéjﬁ‘dt{:ﬂdw‘
Solsle s o Lo BLII sl 5 00,8 dlsams 5 od )
gt ol M B 5 5eelS o s o | O (ot
(Sol5le S P 5a A el S A 3 S
Sl s oils =i Oloy O gmas sdiil 55 el
S Gl 3 el b (0 slalae 53 )8
Al as S

il b )

Al 5 IS o Al ol e (1S a3
o Bl Sl 3 oS el (6 ) 185 S 5 IS Il
VS 53 s 5181 S5k 13 gl ol 3
ol e osls el

oslizl AgrAgel 35 S iy 5l iy (SO S U 5 61
IS 2 Al L s oSl sy 8L 03 55 5 0
SlaediS iy o5 5l dly ol 53 355 00 05l (Ss S1 Ie o
'S e e Gl S 3 VTQ (VL (53555 Sanslin b ol
ClediS ey 58 s 5 Il .ol ol e3lizal -V VO Bd
S35 ¥ (15 1t 50 O in b o6 ol VY 5 51 s 6,
UGN PR W CESPPUICWE | JUSS P PSPPI S
o bl daly 5o (D sk ol v g el Sl
2yt JEe Sl 4 s

s e a0 K G ol Al Cand (SO Sl
o bl Sl aS edd (g5 wesly YOmmxYFmm slal s
olNeu_‘:)ﬁQJJ.J_;SL;QJJG‘:JSLL.SUQTQ\)J&AS
S IUNTY MW le s 015 el 510 (5 1L
au@gwgﬁjﬂlgwégﬁgpﬁu
ol 0 (S5l Ko ks 434S S 5 550 .
Spd e odalie Y IS s

Lgusﬁ)LSLg\ﬂM}l‘&f)séjwéquw
IS R L;LAW b S esle ol il
(ASas K5 0 L (Weslw Jam L6 5 ot S S
23 sl 4,8 oy gem Ll s (F0)edIS 5 (YA) 5
S ool (6 Ol s b S5 ot ol
5SS 55 I S e 05 5 oS e SV b
S5ls Lgf_fﬂ.»a- Cnea] O 05 3 S

el L 0l ol G v 5 ol b aallas oyl
S e S D peots &S s s i ) Gy
30l Ly sk Ol Ol 5 el i S 5S IS
iy S8 b OldS b G bl (S e DISL
iy S U1 (Gl Ska 555 o a3
IS S e 035 5 3kl 5 015 B e i alS Ll
L pimen Do g o BB 5 Sl s G S e sln
oSl pesdle Lol I Cd 3 calis kS
Do 0338y Glaslds ;5 ol &S > g i
Colen s sl Sladas 51500 o 5 80 5 SlS sla 5l
Gods ol slacias s 5l elS (6,08 slakae b
e bl U olKaus 3 Shas (gaios ool 53 LT o ledias
o GBS e V03 55 gale sl 3l e 5 0
Shas asdS Gldllas 5o a8 Cl J- s pl ol ol s
g edd bl enle sl 3l w5 LS daelK s
D150 8 L Wt 3, Shas 51 25158 0586 pull el
NGV PR e iy B - PO

21 )

NELS

A8 5 S

Serial >

Jlel als

.,))

i S SIS o Sl 5 o (Sl s SIS (S laga ) S
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Abstract
Objectives: In the study, a novel wearable miniaturized
human computer interface system was designed and
implemented. It allowed disabled people, who are not able
to move their limbs voluntarily and speech overtly, to express
their intentions and feelings just by moving their eyes.
Materials & Methods: The developed system that is installed on
a pair of glasses, records the electrooculogram signal and transfers
the digitized data wirelessly to a laptop. Realtime analysis of the
signals allows users to utilize two high performance graphical
user interfaces a keypad and a game, just by their eye movements.
The performance of the developed system was tested on six normal
people, who typed a total number of 1071 characters successfully, to
evaluate accuracy and rate of typing. It was also tested by four people
with quadriplegia and cerebral palsy who performed a computer game
by using their eye movements.

Results: According to results of the experiments on normal people,
the accuracy of recognizing the user's intention was obtained 94.1%
and the average rate of communication was 7.72 characters per minute.
Evaluating the usability of the system for disabled people showed that
they were able to perform the computer game using their eyes. The
percentage of success was evaluated as an average of 58.7%.
Conclusion: The proposed system recorded and processed
elecrooculogram signals with appropriate quality. The final prototype
of the system was 2.6 cmx 4.5 c¢cm in size and weighted only 15
grams. The total power consumption was measured as 123 mW. The
designed keypad provided selection of each character by minimum eye

movements. The system assures high performance for communication

as well as high level of mobility and comfort for everyday use.
Keywords: Disabled People, Electro-oculogram, Human Computer
Interface, Saccadic Movement, Wearable Systems
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