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technique. The program also allows adjustmenl of the pause inlerval, the
pause target size.lIle threshold for the nod and shake disrance, and the
m3l<imum time for Ibe completion of a gestule.

PRELIMINARY RESULTS

The modified headpoin",r has been field-tested wi!h seven clients. Three
of the clienlS had spinal cord injuries resulting in quadriplegia. lIlrce h:ld
athetoid cerebral palsy, and one had a peripheral nerve syndrome. They
have provided valuable feedback for the iterative development of the tech
niques. A painting progtam and a liIe manager were used in the field-testS.

Initially, fatigue was high as Ibe users concentrated on holding lIle cursor
steady by tensing their neck muscles. This was coun",r-productive as it
caused mOre tremor. Le:uning 10 relax redueed lIle users' tremor. miling it
easier CO pause in a given location. As lIley learned !he techniques,the
users also became confused by the profusion of clicks and beeps produced
by the computer. It was of"'n necessary 10 explain to them what state the
system was in.

In spite of these minor diffieulli';', the tcchniques worked well, providing
the users with control over a gt:lphical user inlerface which lIley h:ld not
h:ld before.
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FUTURE WORK

Further research will be concentrated in sevetal areas. To give the uSC/"
more confidence in !he Slate of the system, beuer visual and audio
feedback will be investigated. This should decrease lIle concenaation
requited, lowering fatigue and reducing confusion.

In addition, some basic research questions will be investigated. Jagacinsl:.i
and Monic suggest tha'the infonnalion processing rate of the head and
neck In positioning and tracking tasks is approximately 5 bilS per second
(5). Does lIle addition of the new selection lechniques increase or decrease
this r:lte?

A variety of patameters for the techniques can be adjuSltd. Allbaugh lIle
usable extremes of Ihese settings can be found by trial and ctrOr, fw'lher
rescan:h will be conducted CO investigate criteria and futd laCties CO adjust
for the optimal ..uings.
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Software
To investigate the swilChless selection lechniques. a Long Range Optic.:ll
Pointer was modirled CO provide a signal willl aeeeplable resolution and
stabWty. The two lCChniques described above weie implemented as a de
vice driver under Microsoft Windows 2.1 in order CO access a I....ge number
of existing and future commerci:JJly available applic.:ltions. This Ius sig
nificantfinaneial and vocalional benefilS in Ibe rcllabilitation rICld.

A configutation utility was written as a St:lJ1d.1rd Windows application to
allow the user to cuscomiu: the device driver and lest changes inter:le
lively. Each of the two selection techniques can be independently dis:lbled
or e/tlbled, lIle dtagging action can be disabled for Ibe multi-level pause
ICChniquc. and the cursor clutch can be disabled for lbe nod and shake

Figure 3. S,a,e transilion diagram for 'he
"Nod and Sluzu" technique.

Figure 2. SlI1le"arui,ian diagram/or ,""
"Mu/li·uvel Pause" technique.

Figure 3 iIIusU3les Ibe Nod and Shalee technique ofemulating lhe mouse
buuon methods. As willl the multi-level pause .echnique, an initial pause
causes lIleuansition from state 0 10 SUlle I. In addition, a "cursor clutch"
is sct, whieh lacks the eursorin position on the screen. From SClle I, each
gc.;lw:e taJces two stages: an initial movement, followed by a reversal of
the movement direetion. Fo' instance, a gestwe in the downwards direc
tion (nod down) causes a IJ2IIsition from state 110 state 2 accompanied by
a speaker click. Reversing directions 10 retum 10 the original position
completes the nod and sends a singl. click of the lef' mouse bUllon, re
leasing the cursoreluteh and sounding a beep. TIle system is then reset
and returns CO state O. Similarly. an upward gesture immediately followed
by a downward n:wrn emulates a dDub/e elick of the left mouse buuon and
a gesture CO the right and baek emulates a single click of the riglu bUllon.
If the appropriate gesture is not completed within a specified time. Ibe sys
tem is reset and no mouse buuen is emulated. Otagging is not done di
rectJy with the Nod and Shalce technique. Instead, lIle user p:luses long
enough for the Multi-Level Pause technique to begin.
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