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In work to date an“applicationintegration”framework for wearablecomputing known
asSulawesi, hasbeendeveloped3]. Althoughit incorporatesnumberof innovations,
andis atthelimits of whatcanbeachiezedontoday’s hardwareusingtoday’s systems,
it is acknavledgedthat Sulavesiis only afirst stepontheroadto atruewearableuser
interface(WUI). This documentoutlinesthe authors ultimate goal and suggestone
technologythat can be exploited by applicationswritersto make themfit neatlyinto
future applicationintegrationframeworks.

The desktop metaphor isdead

As we all know, graphicaluserinterfacesemploy a desktopmetaphor:overlapping
windows mimic sheetof paperying on adesk;disk directoriesappeamasfolders;ser
vicesarerepresentedby icons; andsoon. This is an excellentmetaphoifor making
computersapproachabléo novicesand casualusersbut is alsoseverely limiting: ex-
periencediserstendto migratetowardstypedcommandsor suffer frustrationandthe
spectreof repetitive straininjuries.

As othershave commented1], this metapholis inappropriatefor wearablesThe
practical problemsare well-rehearsedthe LCD technologiesusedin head-mounted
displaysareoften too low-contrastto be usedin “augmented’(see-throughjnodein
daylight; keyboardand mousealternatves are cumbersomeand degradeinteraction
speedmarkedly; andsoon. However, mostcrucialin the context of this documentre
two otherproblems.

e Programsthat employ graphicaluserinterfacesalmostinvariably make useof
graphicalwidgetssuchasbuttonsandmenusattoo low alevel. Furthermorethe
existenceof thegraphicaluserinterfaceinvariablypermeatetheentireprogram.

e Graphicaluserinterfacesareintendecdto be guidedby the user In otherwords,
they arereactive, performingoperationsn responseo inputfrom theuser How-
ever, the majority of researcherén wearablecomputingare working towards
proactive schemesjn which the systemunobtrusvely volunteersinformation
thatmaybehelpful to theuser Rhodesremembrance agent [2] is agoodexam-
ple of a proactive system.



A better metaphor for a WUI

The principal aim of Sulavesiis to supportmulti-modal interactions. The systemis
able to receie inputsfrom a numberof devices, including typed and spoken com-
mands,andcanrendertextual informationin eitherform. The form of the rendering
canbe specifiedby the user(e.g., “tell methetime” and“show methetime”) or can
be determinedat run-timefrom GPSandaccelerometedatasothat, for example,au-
dible outputis usedwhentheweareris moving. For systemsuchasthesethedesktop
metaphoiis totally inappropriate.

Theauthorbelievesthata bettermetaphorfor a WUI is a personal assistant (PA).
A good(human)personahssistants unobtrusve, predictswhatinformationis needed
andpreparest in anticipationof its need,schedulesneetingsand appointmentsetc.
— preciselythe desiderata of a WUI. Althoughthereis no needwhy a “wearablePA”
shouldbe anthropomorphigheauthorcontendghatthis is desirableashuman-human
interactionis much more naturalthan human-computedialogues.Achieving human
characteristicsnay involve aspect®f affective computing[4]; it is certainlydesirable
to emhue the software with the ability to adaptto the wearers mood. For example,
immediatelyaftertheauthorhasgivenalecture we mightenvisagea dialoguebetween
him andhis wearablePA of theform (wherethewearersinputsareemboldened):

PA wakeup.

While you were teaching,therewere two telephonecalls to your office and six
incomingemails.Noneof the emailsweremarked urgentbut oneof themis from
theheadof departmentWould you like to processt now?

No. Did the telephone caller s leave messages?

Yes. | canplay themto you; but sincethatlecturewasto first-yearstudentswhy
don't you have a cupof coffeefirst, like you usuallydo afterseeingcthem?

OK. HasNeill arrived at the University yet?

Not yet; he’s half-way betweerhis homeandthe University.

Notethis this exchangewvould work equallywell audibly or in visualform — but it is
very differentfrom the typesof interactionthatwould occurwith a GUI. We believe
thatthesekinds of dialoguescanjust aboutbe handledwith simple natural-language
parserssuchasthat encounteredn Sulavesi. Note, however, that even this level of
PA supportrequiresa network connectiona computerin the wearers office capable
of controllingatelephoneaccesso thewearersincomingemail,andposition-sensing
technologyin the wearablecomputers. It probably also requiresa multi-processor
architecture so that decodingand playing out continuousmediadoesnot inhibit in-
teractionwith the user (Indeed,suchtasksmay be carriedout mostappropriatelyby
specializecco-processors.Furthermorethe wearablePA hasmonitoredthe wearers
habitsandis trying to schedulethingsto accommodatéhem, somethingthatis just
aboutpossibleto achie/e ontoday’s systems.

Controlling dialogues and exchanging infor mation

The typesof interactionin the above exampleinvolve questionsandanswersn both
directions.It is fairly easyto write a singlefunctionthatcanproduceyes/nodialogues



in verbal, typed and graphicalforms. However, unlessall thesedialoguesareto be
hard-wiredinto programs someway is neededo be ableto specifythemin the data
communicatedetweerservicesandoutputrenderers A schemebasedaroundXML
hasattractionsparticularlysinceit is predictedthat software systemswill beincreas-
ingly written in scriptinglanguage$5] and XML-derivedlanguagesanbe generated
andprocessean thefly.

HTML, of course,alreadyprovidestagsto provide emphasisand this can apply
equallywell to audibleandvisualforms. Sablé usesan XML-lik e syntaxfor control-
ling prosodywhich canalsoberenderedn visually. Voice XML? mayalsobevaluable
herefor specifyingandcontrollingdialogueghatmaybeaudibleor typed. Equallyim-
portantis the useof XML-derived mark-uplanguagegor specifyingtypesof content
thatarenormallyrenderedyraphically:

e MathML is usedfor specifying mathematicakxpressions. As with the TgX
model from which it derives, it can be spolen almostasit is in a form that
experiencednathematicianareableto visualize.

e A standards finally beingproducedor vectorgraphics namelyscalable vector
graphics (SVG). This allows for the productionof diagrams graphs,andeven
cartoonsjn an XML framework.

e Someof the work taking placeunderthe segisof the Web3D consortium(see
http://ww. web3d. or g/ ) is refining the existing VRML97 standardand
re-castingt into an XML framework. This will allow virtual ervironments,in-
cludingsomeaspect®f sharedonesto be specifiedusingan XML-derivedlan-
guage.

The biggestomissionis in theuseof an XML framework for rasterdata,i.e. still and
moving imagery Indeedi,it is difficult to seehow rasterdatacould corvenientlybefit-
tedinto XML — though,sinceHTML (andhenceXML-derivedanaloguesf HTML)
providesthel MGtag,thereis an XML-basedroutefor passingevenrasterdata.
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