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ABSTRA CT
A system allowing to control an electrically powered
wheelchairwithout usingthehandsis introduced.HaWCoS
– the“Hands-free”WheelchairControl System– reliesupon
musclecontractionsas input signals. The working prin-
ciple is as follows. The constantstream of EMG sig-
nalsassociatedwith any arbitrarymuscleof thewheelchair
driver is monitoredand reducedto a streamof contraction
events.Thereducedstreamaffectsaninternalprogramstate
which is translatedinto appropriatecommandsunderstood
by the wheelchairelectronics. The feasibility of the pro-
posedapproachis illustratedby a prototypicalimplementa-
tion for astate-of-the-artwheelchair. OperatingaHaWCoS-
wheelchairrequiresextremelylittle effort, which makesthe
systemsuitableeven for peoplesuffering from very severe
physicaldisabilities.
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INTRODUCTION
Many assistivedevicestargetedat theintegrationof disabled
individualsinto societyhavebeendevelopedin thepast.The
probablymost importantone, as far as peoplewith physi-
cal disabilitieswho are unableto walk are concerned,is a
wheelchair. The wheelchairallows them to build up and
maintainmobility andtherebyhave a social life despiteof
their disability. Especiallythe electricallypoweredvariant
(from now on simplycalledelectrical wheelchair) offersthe
possibility to travel even longer distanceswithout exhaus-
tion.

The standardway of steeringan electrical wheelchairin-
volves the use of one hand to operatesomesort of two-
dimensionaljoystick. Consequently, peoplewho cannotre-
liably usetheir handshave difficulties,andotherdriversare
usuallyunableto freely usetheir handswhile driving, e.g.
for holdingsomethingwith bothhands.
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Figure1: PrototypicalDevice Seenfrom Dif ferentAngles

The systemintroducedin this paper– calledHaWCoS(for
“Hands-free”WheelchairControl System)– representsaso-
lution to this problem. The ideabehindHaWCoSis to al-
low controlling an electricalwheelchairwithout the useof
the hands– i.e. “hands-free”. The realizationis basedon
the alternative input device describedin [6], which merely
requiresa potentialuserto have reliablecontrolover onear-
bitrary musclegroup,e.g.it sufficesto be ableto intention-
ally contracta facial muscle,or to voluntarily raisean eye-
brow. Fig. 1 depictsa prototypeof thesystemimplemented
on a PIII/700 notebookcomputermountedon an electrical
wheelchairmanufacturedby Invacare.

This paperdescribesHaWCoSin detail– by explaining the
theoreticalfoundations,presentingan actual implementa-
tion, anddemonstratingpracticalaspectsconcerningits op-
eration. It is organizedas follows. Section2 discussesal-


