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Abstract
Navigatingandinteractingwith very largeor densedata
setsis a challengefor users.Finescaleoperationsoften
requireauserto haveadetailedview of thedata,whereas
large scalenavigation tasksand generalawarenesscan
bene�t from theuserhavingacontextualview of thedata.
Detail-in-context �sheye lensviews have beenproposed
asa meansof facilitating navigation of, andinteraction
with, largeor densedatasets.Weintroduceaninteraction
techniquethatemploys �sheye lensesfor thepurposeof
bookmarkingregionsof interestin a dataset.This book-
markingtechniquemakesit possiblefor usersto maintain
anawarenessof regionsof interest,evenwhenthosere-
gions are off-screen. The techniquealso addressesthe
problemof whatto dowith �sheyelensesduringpanning
operations.
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1 Intr oduction

Wheninteractingwith largeanddensedatasets,suchas
maps,CAD drawingsandphotographs,it is oftenneces-
saryfor usersto view thedatain detail,aswell asseea
generaloverview. Thedetailedview allows usersto per-
form precisemanipulationtasks,while the overview al-
lowsusersto keeptheirbearings,andmaintainawareness
of theglobalstate.Traditionally, usershaveachievedun-
derstandingof dataatmultipledetaillevelsbyperforming
sequentialzoom+panoperations.While effective, these
operationshave as a downsidethe requirementof sig-
ni�cant time consuminguserinput in orderto navigate.
Without theaidof othervisualizations,it is alsoimpossi-
ble for zoom+panoperationsto allow a userto view data
atmultiple scalessimultaneously.

An alternative to traditional zoom+pannavigation is
the interactive detail-in-context �sheye lens (see Fig-
ure1). Fisheye lenspresentationsshow dataat multiple
scales,with detailshown in context of thesurroundings.
A useris ableto positionandrecon�gureoneor multi-
ple lensesin real-time,providing a focuson regionsor
objectsof interestin thescene.

Figure1: A �sheyelensappliedto asatellitephotograph.

Fisheye lensesareindeedan alternative to otherdata
interactionandnavigationtechniques,but it is important
to realizethat thereare many variablesin exactly how
�sheye lensesareused.At its core,a �sheye lensis sim-
ply amethodof displayingdata.Any numberof possible
interactionscanbewrappedaroundthelenspresentation.

Oneway in which �sheyescanbe leveragedis in the
use of multiple �sheyes for bookmarkingmultiple re-
gions of interestin applicationsthat also contain pan-
ning functionality. Whenbookmarkedregionsmove off-
screendueto panningoperations,lensfolding [2] canbe
employedin suchaway thatthelensfocal regionalways
staysvisible to theuser. In this way, theregion of inter-
est slidesalong the edgeof the visible window, always
remainingvisible to theuser.

2 RelatedWork

A survey of early �sheye researchis provided by Le-
ungandApperley [5] . Developmentof ElasticPresenta-
tion Space(EPS),aconstrained�sheyepresentationtech-
niquebasedon 3D perspective geometrywasperformed
by Carpendaleet al [3]. More recentwork looking at the
potentialbene�ts of �sheye lenseswasdoneby Gutwin
andSkopik [4].

3 FisheyeLens Bookmarks

Most researchdealingwith �sheye lenseshasconsidered
themin isolationfrom otherinteractiontechniques.For



(a)Thethreelensesasseenby theuser.
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(b) A diagramshowing global lenspositions
andfolding.

Figure2: Threebookmarklenses.Oneeach:contained
within the view space,partially contained,and outside
theview space.

example,it hasnot beenconsideredhow �sheyeswould
function if integratedinto anapplicationalsocontaining
zoom+panfunctionality. When integratedinto suchan
application,new challengesbecomeapparent,and new
interactionsarepossible.

In anapplicationwith bothpanand�sheye lensfunc-
tionality, it is necessaryto de�ne the behaviour of a
placedlenswhentheuserperformsapanoperation.Two
techniquesfor dealingwith this situationareeasilyevi-
dent: eitherkeepthe lensstationarywith respectto the
data,or stationarywith respectto thescreen.In the �rst
case,thelenscontentswill remainconstant,however, the
lenscanbepannedoff thescreenuntil it is nolongervisi-
ble. In thesecondcase,thelenswill alwaysremainonthe
screen,but the lenscontentswill change.Both solutions
areproblematic.

A third techniqueis what we call the �sheye lenslo-
cationbookmarktechnique.This technique,similar to a
bookmarkin awebbrowseror anold-fashionedbook,al-
lowsauserto maintainadirectlink to contentthatwould

not otherwisebe immediatelyavailableor visible. Visu-
ally, a �sheye bookmarkis a lenswhich staysstationary
with respectto thedata,but hasits focal region foldedso
that it is alwayscontainedwithin the visible region (see
Figure2). As thelensmovesoff thescreenduringa pan
operation,it transitionsfrom beingadetail-in-context vi-
sualization,to beinganoff-screenawarenesswidget.

This techniquebearssomesimilarity to the Baudisch
Halo visualization[1]. Like Halo, it providesawareness
of regionsnot on the screen. Additionally, however, it
providestheuserwith adirectvisualreferenceto thedata.
This is especiallyusefulif thedatais dynamic. In addi-
tion to promotingawareness,the �sheye bookmarkscan
allow the userto interactwith the datawithin the lens
focal region.

4 Conclusionsand Futur eWork

Fisheye lenspresentationscanbeusedin many different
waysin orderto provide the userwith novel interaction
possibilities.A new interactiontechniqueis �sheye lens
locationbookmarks.With this technique,regionsof in-
terestspeci�edby theuseraremagni�ed, andtheir pres-
enceon thescreenis preservedregardlessof panningop-
erations.This allows usersto monitor theseregions,and
canprovideasimplemeansof navigatingbetweenthem.

We planon extendingthis work to look at a varietyof
�sheyelensbasedinteractiontechniques.Wearealsoac-
tively collaboratingwith otherresearchers,investigating
potentialperformancebene�tsof �sheye lenses.
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