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Abstract

Vision-baseduser interfacesare a feasibleand advanta-
geous modality for wearmble computes. To substanti-
ate this claim, we presenta robust real-timehand gestue
recaynition systenthat is capableof beingthe sole input
provider for a demonstation application. It achievesus-
ability andinteractivity evenwhenboththehead-worrcam-
era and the objectof interestare in motion. We describe
a set of geneaml gestue-basedinteraction stylesand ex-
plore their characteristicsin termsof task suitability and
the computervision algorithmsrequired for their recayni-
tion. Preliminary evaluationof our prototypesystemeads
totheconclusiorthatvision-basednterfaceshaveachieved
thematuritynecessaryo helpovercomesomdimitationsof
mote traditional mobileuserinterfaces.

1. Intr oduction

Vision-basedinterfaces (VBI) in stationary installations
have recently achieved a quality level acceptableto con-
sumers. For example, Sory's Eye Toy, an accessoryfor
the PlayStation2, hastoppedthe UK gamesalescharts
for months. A USB camerarecognizeghe players' full-
bodymotionsandprojectsthe playerdirectlyinto thegame.
However, mobile computervision (CV) systemshave not
seenthe samelevel of maturity: the lack of robustness,
speedandaccuray haspreventedreliable interface oper
ation. In this paper we presenta CV systemthat makes
handgesturerecognitionfeasiblein mobile computingen-
vironmentsusinga head-vorn camera.

Investigatingfree-handgesturenterfacesfor mobilein-
teractionis importantbecausgesturegan Il functionality
gapsthatothermodalitiessuchasspeechandkeypadinput
cannot make accessible.For example,two-handednter
actionto concurrentlycontroltwo registeredpointersis not
corvenientlyandintuitively accessiblavith traditionalin-
put devices. CV is advantageousver glovesasanimple-
mentationtechnologybecausét requiresno physicalde-
vicesto be carriedor worn onthe hands.

The paperis organizedasfollows. In Section3, we dis-
tinguish differenttypesof gesturesand their placein the
mobileuserinterface(MUI). Section4 introducesourmain
contrikution,a CV systemfor handdetectiontracking,and

Figurel: Our mobileuserinterfacein action.All hardware
componentsasidefrom display camera,and microphone
arein thebackpack.

posturerecognition. We brie y discussthe maintenance
applicationusedfor preliminary evaluationin Section5,
amongotherssuggestinghat our approachis capableof
servingasthe sole interface modality for mobile applica-
tions. Our hardwaresetup,shavn in Figure1 anddetailed
in Subsectiorb.1, consistsof a head-vorn displaywith an
attachedccameraasthe only visible andinteractingcompo-
nents.Overall, we hopeto stimulateincreasedesearcland
interestin usingCV in themobile systemsarena.

2. Relatedwork

This sectionreviews VBIs for mobile computersaandappli-
cations.Work solelyrelatedto CV issueswill beaddressed
in Section4.

Starneret al. pioneerednobile VBIs for AmericanSign
Languageaecognition[30]. A cap-mountead¢ameraracked
skin-coloredblobswhosespatialprogressiorwasanalyzed
over time with Hidden Markov Models. Their system
worked with non-instrumentedhandsjust as ours. How-
ever, our systemintegratesmultiple imagecues(skin color
andtextureinformation)to overcomeherobustnessimita-
tions associateavith relying on the accurag of single-cue
imagesggmentation.They recognizedheneedfor asecond
modalityandexperimentnow with accelerometerattached
to thesignerswrists[1]. Recognizinga setof communica-
tive gesturegthat frequentlyexhibit distinct spatialtrajec-



