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SULAWESI: A WEARABLE INTERACTION FRAMEWORK

In orderto investigatemulti-modalinteractiontechniquesa userinterfaceframeawork
hasbeenconstructecanddeployed on the authorswearablecomputer The prototype
system called Sulavesi[3], encompasses wide rangeof interactiontechniquesand
canbetailoredfor specificpurposelt alsoprovidesa multi-modalintegrationplatform
which separateshe applicationfrom the input/outputinteractionmechanisms.The
architectureof Sulavesicanbeseenn Figurel.
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Figurel: The SulavesiWearableApplicationIntegrationFramevork (WAIF)

Functionalityfor dynamicloading, runtime configuration;andremoteservicere-
trieval gives the systemthe ability to incorporatean unknavn applicationinto the
framework at any time. A setof communicatiorprimitivesandapplicationprogram-
ming interfacescontributeto the diversity of servicesandinteractiontechniqueshatis
achievable.



THE INFORMATION ABSTRACTION LAYER

The separatiorof the input modalitiesfrom the applicationprovides someproblems
in resourcaliscovery [4] andintegration. If aninput resourcehatan applicationwas
dependentn suddenlydisappearshe applicationmaybehae unpredictablyln order
to solve this problemanintermediateservicegathersdatafrom relevantinput channels
andprovidesa“mediated”[2] versionof thedata.Pascod1] describessimilarsystem
in which abstractedjlobalpositioningsystem(GPS)sensoiinformationis providedto
anapplication.
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Figure2: ThelnformationAbstractionLayer

The differencehereis thatthe mediatinglayer recevestheraw dataandtranslates
theminto an abstractform which an applicationor the WAIF itself canuseto alter
systembehaiors and reactto certainevents. For example, if the useris walking,
or traveling in a car (using a walking/movementsensor video camera,GPS, etc.),
a movementlAL could directly affect the WAIF by requestinghat all visual output
shouldbe re-directedto a speechrendereruntil it detectsthat the userhas stopped
moving.

A WORKING EXAMPLE: THE SPATIAL REMINDER

The Chronologicakchedulergoundin nearlyall electronicdiariesandPDAs provide
remindersthat are triggeredby the dateandtime. This facility is usefulin that the
machinevolunteersinformationwhenit detectsatriggeringevent. In asimilarway the
Soatial Reminder provideslocation-specificeminderghataretriggeredoy thelocation
of thewearablecomputer

The spatialinformationusedin this prototypeis provided by a global positioning
system(GPS)andan infra-red (IR) recever [6]. The useof GPSprovidesan inter
nationaloutdoorpositioningsystemwith an accurag approachinga few meters,but
oncethereceverentersa building of ary significantsizethe GPSsignalis lostandthe
recever canno longerprovide the informationneededo locatethe user To provide
aseamlessransitionbetweernindoorandoutdoorlocation,the useof IR detectorsen-
ablesthelocationto be pinpointedto a reasonablyaccuratgositionwithin a building.



The Spatial Reminder applicationmakesuseof alocationlAL whichtransparently
decideswhat signal (GPSor IR) shouldbe translated.Whena useris in a building
the GPSsignalis lostandtherecever stopsproducingcoordinatedata.If thishappens
andmessagearereceived from the IR sensorthe locationlAL will usethe IR data
to generatdocationmessagethatarebroadcasto applicationsandto the WAIF. The
sameis true whenthe IR signalis lost andthe GPSsignalis receved (whena user
movesfrom inside to outside): the location IAL generatedocation messagebased
onthe GPSsignal. This enabledocationdevicesto appeaanddisappeaxwithout any
disruptionin thelocationmessageasfar astheapplicationis concernedThelocation
IAL alsoallowsthesystemto incorporateotherformsof positionalinformationsuchas
pico-cellulardevices[5], RF tagsor evena visualidentificationmarkingsystemsuch
asfiducials[7] easily
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