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ABSTRACT

Although screen displays are getting largesize and more
cost effective,data sets are becoming morempbex and
demand increasing amiois of space on thescreen
Toobars and menusoccupy considerable space and
compete with the data or document being view&d.
maximize the screen real estate availabler data
manipdation, we piopose storing the tools eficreen. To
access these effreen toolswe presenttwo interection
techniqus thatallow the position of the head thange the
viewport state(e.g. bypanning or zooming leaving the
hands free for other task# this preliminary work, we
explore variations of tlese interadion tediniques and
challenges that arise their implementation and use
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INTRODUCTION

In many graphicda applications such as geographic
information systems (GIS) and firgrained illstraion, the
workspace is drastically larger than the available viewport.
Competing demands put a premium on screen space
particular, between the dataew and thespacéefor thetools
required.Tools occupy a lot of room;for example, in the
imageeditor application showin Figure 1, the widow
layout allocates 23% of the screen for toolsyileg only
77% for data.

A number of solutions for this problem exishortcut leys,
transparent toolbarsconfigurable Ul elements, virtua
desktops, and focus+context techniqud$owever, these
techniques are not without their shortcomingjsey require
expert knowledge (shortcuts), context switching (virtual
desktops), obstrudhteraction(transparent tdbars), oruse
valued screenspace(configurable Ul/ focus + context
techniques).
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We suggest that tools be stomtiscreenaround the edges
of the visible workspacd-or seldoraused tools, ofscreen
storage may be simpler toca@ess than hunting through
hierarchical menu system3he idea of storing toolsff-
screenmeans that applications can make use of a much
larger workspacehanthe monitorprovides For example,
exterding the workspacein Figure 1 by 10% in all
directionsresults in an addition that is almost hal#{4) of

the original workspace sizén order to access this mtent

we propose two interaction techniques where viewport
adjustments are achieved via hetaglcking.
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Figure 1: Typical data / tool space relationship.

RELATED WORK

Some techniques use arrows and halos around thehpey

of the screen to visualize eftreen targets [1]. Hop [4]
combine numerous techniques to improve selection of off
screen targets.

There hasalso beerresearch in usingustoff-screeneye

tracking to facilitate reading tasks|] however theresearch
focuses mainly on automatic scrolling of thewp®rt They

use eyggaze and dwell time to access-stireen buttons,
whereas we use head nement.

Recent work has used physical proximity to control biap
enlargement as a method of natural interactmmprove
readability on monitors2]. However, his method focuses
on onscreen content with user proximity awareness



whereas we focus on head gaze in conjunction with mouseMovement directionRestrictions can also be configured on
interactions while acquiring of§creen targets. each edgeand axisof the display. Suchestrictions may be

HEAD-TRACKING INTERACTION helpful in moving the screen in a more controlleshion.

We proposeff-screen interaction throughcombination of Movement speed:here are two considerations that need to
two types of user input: mouse interaction for tirggand ~ be taken into account heréhe animation speed for the
headtracking for viewport adjustments. As the user moves discrete movement and the amount of physical movement to
their head, the viewport adjsstreveding areas of off virtual movement in the continuous version (C:D rative
screen content. considered jgeed variationss an importantaspect of the
interaction For example, someone could like thescdlete

Two main variations were develapeThe first techniqu L ) .
ap que movement budislike the animation speed.

called Peek is similar to the experiencene getswhen
looking through a window framelf the user wishes to see PROTOTYPE

more of the outside area to thght, they would move their  The prototype applicationforthi i nt er acti on wut
body to theleft slightly while locking out theright edge of method of headracking using the Nintendo Wii controller

the window.The middle inage in Figure 2 illustrates this [3]. In this casethe Wii controller is guated below the

scerario. In Peekwe substitue the monitor bezelfor the monito,poi nt i ng at Heddeoodingtasareds h e ¢
window edge Using this same metaphawvhen a person  then tracked via infrared lightvorn by the usewhich are

walks towards a windowmore of the outsidebecoms translated into viewport movements.

visible to the useiWe implementedhisin the prodtype by A modified version of the open souraértual Network

scaling thedisplayto revealthe outer strounding area. Computing (VNC) softwareTightVNC [6], was used as the

The Look techniqueworks similaty to Peek but in the  viewport for our prototype This software allows us to

reverse direction and without leaning the bodyn this display a remote computer desktop while atpg the

technique the user lookat the edge of the display that they viewport via head coordinatesiaking it possibléo present
wish to see more pandthe viewport moves taeveal that the user withreal applicatiors that run on the remote
edge. The right image in Figure 2 illustrates the Look machine

technique. A zooming version was also imphented for FUTURE WORK

\II_V?]c:;, g'r\]lgeur:et:];gsreeseg vigofr?g:nrter:lggggetehne outer edges This new way of interacting with offcreen objects shows
y promise ofimprovinginteraction in many way$Ve suspect
that this type of interaction will allow people to better
remember the location of efcreen objects due twth the
spatial layoutof the toolsandthrough the deuepment of
haptic memory In future studies we will focuson
investgating the impact ofspetial memory studying
targding peformance access mthods for offscreen
Figure 2: Rest (left), Peek (middle), Look (right) targets and eploring the costs asgiated with haing
targetsoff-screen
DESIGN ISSUES
A number of issues became apparent throughout the desingE
process of the prototgp :
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