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A Pen-type Pointing Device for Cervical Spinal Cord Injuries:
Effect on Reducing Eye Movement

EricHi ITor and MASAHIRO OHASHI'H

When we operate computers on GUI, we need to use keyboard and pointing-device.
Quadriplegic persons cannot use the keyboard by own hands because of hand paralysis. They
type with a stick attached to hand with a cuff. They also cannot use a ‘mouse’ device, so
that they either use the mouse-emulator by typing operation or the track-ball operated by
the other hand. When they use the mouse-emulator, they have to move eyes quite frequently
between the keyboard and the computer display. When they use the track-ball, they have to
swing the body that is held by the elbows when they operate the keyboard or track-ball. We
developed a pen-type pointing-device that has all of the functions of GUI operation especially
typing, pointing and cricking. This device reduces excessive eye movement and body motion
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during GUI operation.
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¥ (K& oK) OMEIC X ) E—-REL HFTIE, FE

FATRE O & BRBEHORK, BRERKROAED

O ETABELITo 7.

XSHIHEBRE AIConTE, B—RE0ETICB
F2EBHROBERNL120, KAV T AV T
NAROEGMFE [RB/R-VR/F S K],
(K& R/F-VR VB & [R—VR /RO BY
Ry X ORI AL TEF3 BIFRAL 7.

43 EBR&EH

WERE A B2k, SEEORA YT AT TNA
ADFIEII BT ERBEE 5 R T,

(1) VB @EEFHALTVWEAT 1y 70RDY
I RIZEREOBEEIIEEL, ¥ K —-F¥T
BERAVTF AT (ZY v 7 BERZ &) O
BHERBDATERIET S,

(2) AWK EEDAT Ay 7 FEEBTE—F—
FERITEL, JOFOEZEICTR -V e #1E
LRAYTFAYT (2 )y 7 8#Ee &80) T%.

(3) TSR AEDRT 4y 7 EEBTH—FK -
kLR, Ky ROFTRBECL YR A 741
YAy v s R ED) 2 ETTA.

WERE CIClE, F—K—FOF—AaKRI v aril
HHE PP VBN LCERA VT AV T TNAR
~BEL CERET 5.

44 EREE

FECERAL -2V Y o — 5 Iid— 4R PCAT #T,
FFYr—ary V7 MIKEE A BOEWERT
Wi JHBT—sav 7 AL YT AN T4

SNIZEED b D F AEIKEE (RERIHEED REIIE
) CREELZ. F—K—F 2R -V RUIEEBREIH
FEHCHBALTWAY T2 JhEREL 2. HRE
BRI T8y ay EREL, ¥F—FK-—FEHLEKS
VRATIRA, Py s E-VORBUBIIREREOR
FELRTWAEE L. #ERE A-BlIRVEOFH
BRERDS 2o 727280, BRI 2 IFERE ORI E
EhL 7.

5. EBRBR

~E (pen type), ®—I K (track ball), &%
& (step keys) O SHBHORA L T4 FNA A
B AEEREOEESY, [ 7 1 AT L AEED, S X
FANDDDXF—FK—F~OBE] &, [71 ATV
ABERPORA LT 42 TBIEDTZDDRAL T 4~
PFINA ANOBE) ] IS BWTEHERL 7.

IS, HBBEY [REL T 1 A7V A EEHE ]
EF 4 AT VAERE F—K—FRKA T 107
FNARREDANTIEER ] CBWTUIFEREL 2P,
[ASEEE ], [{eRE L ADEER] 21033 EA
CRAESY, T4, THRRELT ATV ] IR
AVF AV TTFNAADECEZEBRIRTH H720,
[FAATLAEEE X —K—FRLKA T4V 7F
INA RTREDORSIEEER ] OBRBHBEIREL 2

4 I HBRED FNFROEHEBE L SREERT
BETHE WBREA-BLHIZ, F—FK-F~0DH
BREIRAERNCH L L IIVIAEELREIRDLN
v, LHLGES, BAUY T AT TN IO



1444 THHLE

E move to pointing device

[ move to keyboard

160 800 160

140 700 140

120 600 120
100 500 100
400 80
300 60

[=3
<o

count of eye movement
N %
=3 S

=]
=3

(=4

RS

May 1998

=0~ working time (sec.)

800 160
700 140
600 120
500 100
400 80
300 60
200 40

100 20

200 40
' 100 20
0 0

Isttrial  2ndtrial  3rd trial Isttrial  2nd trial  3rd trial 1sttrial  2ndtrial  3rd trial
pen type trackball step keys
subject A
5 AJEROFHHINC L B

Fig.5 Effects of learning by this examinations.
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