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Abstract

Vision-baseduser interfacesare a feasibleand advanta-
geous modality for wearable computers. To substanti-
ate this claim, we presenta robust real-timehandgesture
recognition systemthat is capableof being the sole input
provider for a demonstration application. It achievesus-
ability andinteractivityevenwhenboththehead-worncam-
era and the objectof interestare in motion. We describe
a set of general gesture-basedinteraction stylesand ex-
plore their characteristicsin termsof task suitability and
thecomputervision algorithmsrequired for their recogni-
tion. Preliminaryevaluationof our prototypesystemleads
to theconclusionthatvision-basedinterfaceshaveachieved
thematuritynecessaryto helpovercomesomelimitationsof
more traditionalmobileuserinterfaces.

1. Intr oduction

Vision-basedinterfaces(VBI) in stationary installations
have recentlyachieved a quality level acceptableto con-
sumers. For example,Sony's Eye Toy, an accessoryfor
the PlayStation2, has toppedthe UK gamesalescharts
for months. A USB camerarecognizesthe players' full-
bodymotionsandprojectstheplayerdirectly into thegame.
However, mobile computervision (CV) systemshave not
seenthe samelevel of maturity: the lack of robustness,
speed,andaccuracy haspreventedreliable interfaceoper-
ation. In this paper, we presenta CV systemthat makes
handgesturerecognitionfeasiblein mobilecomputingen-
vironments,usinga head-worncamera.

Investigatingfree-handgestureinterfacesfor mobile in-
teractionis importantbecausegesturescan�ll functionality
gapsthatothermodalitiessuchasspeechandkeypadinput
cannot make accessible.For example,two-handedinter-
actionto concurrentlycontroltwo registeredpointersis not
convenientlyandintuitively accessiblewith traditional in-
put devices. CV is advantageousover glovesasan imple-
mentationtechnologybecauseit requiresno physicalde-
vicesto becarriedor worn on thehands.

Thepaperis organizedasfollows. In Section3, we dis-
tinguish different typesof gesturesand their placein the
mobileuserinterface(MUI). Section4 introducesourmain
contribution,a CV systemfor handdetection,tracking,and

Figure1: Ourmobileuserinterfacein action.All hardware
componentsasidefrom display, camera,and microphone
arein thebackpack.

posturerecognition. We brie�y discussthe maintenance
applicationusedfor preliminary evaluation in Section5,
amongotherssuggestingthat our approachis capableof
servingas the sole interfacemodality for mobile applica-
tions. Our hardwaresetup,shown in Figure1 anddetailed
in Subsection5.1, consistsof a head-worn displaywith an
attachedcameraastheonly visible andinteractingcompo-
nents.Overall,wehopeto stimulateincreasedresearchand
interestin usingCV in themobilesystemsarena.

2. Relatedwork
This sectionreviewsVBIs for mobilecomputersandappli-
cations.Work solelyrelatedto CV issueswill beaddressed
in Section4.

Starneret al. pioneeredmobileVBIs for AmericanSign
Languagerecognition[30]. A cap-mountedcameratracked
skin-coloredblobswhosespatialprogressionwasanalyzed
over time with Hidden Markov Models. Their system
worked with non-instrumentedhandsjust as ours. How-
ever, our systemintegratesmultiple imagecues(skin color
andtextureinformation)to overcometherobustnesslimita-
tionsassociatedwith relying on theaccuracy of single-cue
imagesegmentation.They recognizedtheneedfor asecond
modalityandexperimentnow with accelerometersattached
to thesigner'swrists[1]. Recognizinga setof communica-
tive gestures(that frequentlyexhibit distinct spatialtrajec-


