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Abstract. Providing blind userswith accesgo graphicaluserinterfacesis still a
very complex problem.Existingscreerreadersacemary obstacleshatstemfrom
thefactthaternvironmentsareusuallynot designedvith accessibilityin mind. Ex-
pandinguponmary advancesthathave emegedin recentyearsin supportof the
DesignFor All principle,analternatve approactto providing non-visualaccesgo
graphicaluserinterfacess presented.
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1. Intr oduction

The emegenceof graphicaluserinterfaces(GUIs) causedquite a concernwithin the
communityof blind userq1]. While text-basedscreensveremostlyaccessibléo screen
readersthe new technologypresentedh whole new rangeof challengesSightedusers
usually considera GUI to be moreintuitive, whereasblind usersare more commonly
hinderedby the useof primarily visualconcepts.

The popularityof MS Windows-basedsystemsn the workplaceandat home,and
the existenceof commercialscreerreaderson this platform causedsomevhat of anar
ti cial comfortzone.Somefelt thatthe crisis hadbeenaverted.Othersystemssuchas
Unix remainedaconcernput thesewereoftenconsideredo bevery specialisearviron-
ments.Remoteaccesdo Unix systemdrom MS Windows workstationsvasconsidered
sufcient.

Theincreasdan popularityof Unix systemspothin work andhomeernvironments,
hasshiftedthe balancein recentyears,raisingthe priority on providing non-visualac-
cessto GUIs on Unix. Mynatt andWeberdescribetwo early approachesviercatorand
GUIB [2].

Edwards,Mynatt and Stocktonpublisheda paperasearlyas1994[3], stressinghe
importanceof providing accesgo GUIs ratherratherthan graphicalscreensthereby
settingthe stagefor usingnon-visualrepresentationgatherthantrying to interpretthe
visual image of windows. More recentresearchinto this areafocuseson the speci c
obstacleghat blind usersencountewith GUIs [4], spatialauditoryinterfaces[5], and
multi-modalinterfaces|[6].

Thesimilarity betweenwebformsanduserinterfaces(Uls) drivestheresearctpre-
sentedn this paper Researclinto web accessibility{7,8,9] andabstracuserinterfaces
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(AUIs) [10,11] is combinedto provide an alternatve approachto non-visualaccesgo
GUIs.

The remainderof this paper rst presentgelatedwork on GUI accessibility The
third sectiondescribesheuseof anAUI atthecoreof anaccessibilityframevork, while
the fourth sectionfocuseson the integration with existing AUI applications.The fth
sectionconcludeghis paperwith a descriptionof futurework.

2. RelatedWork

User interfacesare a very importanttopic within the realm of Human-Computein-
teractionsFor the purposef this paper the work doneat the Belgian Laboratoryof
ComputerHumaninteraction(BCHI) atthe UniversitéCatholiquedeLouvainis of great
importancd12]. Theability to abstracthe userinterfaceof applicationdies atthecore
of themethodsproposedn this paper

The“Fruit” system[10] describedy Kawai, Aida, andSaitoaddressetheissueof
Ul accessibilityaswell. Ratherthanusingan AUI, an abstractwidgettoolkit is used.
The presentatiorof the Ul is handledby a device-speci c renderingcomponentThe
“Fruit” systemprimarily dealswith representinghe Ul on ary onearbitrarydevice that
is supportedy thesystemTwo aspect®f accessibilitythatarenot presentn thesystem
aresynchronisegbresentation multiple modalities(e.g.presentingheUl bothvisually
andauditorily to facilitatecooperatiorbetweersightedandblind usersyandaccessibility
atthewindowing systemlevel to handlewindow managemerfunctionality

The Visualisationand Interactive SystemsGroupof the University of Stuttgart de-
scribeda systemfor black-boxUls [13]. Their work wasaimedat replacinga userin-
terfaceby meansof interposinglibraries. The presentedolutionfor non-invasive adap-
tation of Uls is usefulfor capturingwidgettoolkit function calls for testingpurposesit
couldalsobe usedto enablelegacy applicationgo useimproved or adaptedrersionsof
agivenUl toolkit.

3. Accessibilityand AUls

Oneof themorecomple aspect®f GUIs on Unix systemss the quitecommonpractice
of simultaneouslysingapplicationsbuilt upondifferentwidgettoolkits. Screerreaders
onUnix thereforemusthandlethedifferentwidgettoolkits. Figure 1l shavs partsof three
differentapplicationUls: Firefox, XFig, and GAIM. The top snapshot$oth containa
menubar, while all threecontainbuttons.While thelook of themenubarsandthebuttons
is quite distinctly differentbetweenthe snapshotsysersintuitively know thatall menu
barsessentiallywork the sameway. The sameappliesto thebuttons.Functionalityis the
commonfactor

The Gnomedesktopervironment[14] provides accessibilityfor various widget
toolkits providedthatthe toolkits implementan “accessibilitybridge” that caninterface
with the Assistive TechnologyServiceProvider Interface(AT-SPI1).HanemarandMulc-
ahy provide a detailedarchitecturd15] diagramfor the GnomeAccessibility Architec-
ture, describingthis dependeng (seeFigure 2). The applicationlayer in the diagram
covershoththe actualapplicationcodeandthe widgettoolkit implementationApplica-
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Figure 1. Partsof Uls usingvariouswidgettoolkits: Firefox (upperleft), XFig (upperright), GAIM (bottom)

Figure 2. The GNOME DesktopAccessibilityArchitecture
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Figure 3. Abstractingthe Ul: Schematioverview

tionsmustbeimplementedvith accessibilityin mind, by calling speci ¢ functionsin the
widgettoolkit.

The well known developmentparadigmto separatepresentatiorand application
logic makesit possibleto avoid the widgettoolkit speci ¢ accessibilitybridge. Rather
thanconstructinghe Ul by meansof function callsinto a speci ¢ widgettoolkit, appli-
cationswill implementtheir Ul by meansof an AUI de nition. This de nition canbe
constructegrrogrammaticallyusingspeci ¢ Ul creationtoolsthatgenerate description
of the Ul in a standardormat (e.g.UsiXML [12]). The visualisationof the Ul is then
deleggatedto widgettoolkit speci ¢ AUI interpreterswhile non-visuapresentationf the
Ul is be handledby alternatve AUI interpreterghatcansene screerreadersFigure3
providesa schematiadescriptionof this approachFor this techniqueto be successful,
the AUl mustbeableto represenbothdataandadescriptioron how to presenthatdata,
assuggestedy Trewin, ZimmermannandVanderheidefil1].

Mynatt and Weber discussfour importantHCI designissues[2] that needto be
addressedspartof ary non-visualpresentatiorf GUIs:

Coherencdetweervisualandnon-visualinterfaces
Collaborationbetweensightedand blind usersrequirescoherencebetweenthe
visualandnon-visuainterfacesThementalmodelof theUI mustbesubstantially
similar to both usergroupsto allow clear communicatiorabouthow to usean
applicationto accomplisha speci ¢ goal,andoneusershouldbe ableto obsere
theactionsof another

By abstractinghe Ul andvisualisingit by meansof speci ¢ AUI interpreterso-
herencds guaranteedBoth the visual andthe non-visualpresentationgaregen-
eratedrom asinglesourcethatprovidesbotha descriptionof the Ul andthedata
presentedh it.

Explorationin a non-visualinterface

Non-visualmodalities(auditoryandtactile) arelimited in their ability to provide
informationto the userin partdueto their largely serialnature whereasa visual
Ul canprovide informationin parallelin avery ef cient way.

The screernreaderimplementatiormustprovide speci ¢ non-visualmechanisms
to explore the non-visualinterface.Given that the GUI is capableof providing
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informationby meanf spatialpropertieof Ul elementspftenbeyondthescope
of asingleapplication,non-visualalternatvesmustalsobe provided.

Corveying graphicalinformationin a non-visualinterface
GUIscommonlypreseninformationin astrictvisualway:icons,attributeson Ul
elementsappearancef Ul elements, ..

Dueto the natureof the AUl mechanismyisual aspectf Ul elementsarehan-
dled by the AUI interpretersThe non-visualinterpretercanprovide information
to the screernreaderconcerninghe propertiesof Ul elementslt is the responsi-
bility of thescreerreaderto presenthisinformationin ausableway.
Interactionin anon-visualinterface

Interactionin a GUI is oftenbasedon visualidioms (clicking a button, moving a
slider, ...) whereasablind userrequiresspeci ¢ non-visualformsof interaction.
The screenreaderis responsiblefor providing modesof interactionthat canbe
translatednto their equivalentvisualmodesThe AUl components thereforenot
only responsibldor the presentatiomf the Ul, but alsofor abstractinguserinput
(whereneeded)An exampleof this functionality would be translatingspeci ¢
key combinationsnto mouseoperations.

An additionaladwantageof beingableto interpretan AUl in a non-visualway can
be foundin centraliseccomputingervironments Executingan applicationon a remote
systemanddisplayingthe Ul onthelocal systemis avery commonpractisein the Unix-
world. Programmaticallyle ned GUIstypically requirethe screerreaderto issuefunc-
tion callsacrosghe network in orderto queryattributesof speci c Ul objects.A screen
readerbasedon an AUI could requestthe currentstateof (part of) the Ul in a single
remotefunction call and interpretit locally. Experimentswill shav whetherthis is a
signi cant adwvantage.

4. Integration with existing AUIs

While this paperproposesbstractinghe Ul of applicationsasa solutionto providing
non-visualaccesso application,t is unlikely thatdeveloperswill beinterestedn adopt-
ing sucha techniquepurely for the purposeof supportingaccessibility On the other
hand,the potentialfor userselectablélook andfeel” by specifyingwhich visualisation
shouldbe usedmaybe anattractive featureof thistechnique.

Past[10] andcurrent[11,16] researclon abstractuserinterfacesexpandsuponthe
separatiorof presentatiorand applicationlogic, andthe obsenation that the talentre-
quiredto developUls is quitedifferentfrom thetalentrequiredto write applicationlogic.
An areathatrecevesa lot of attentionis the developmentof Ul creationtools, gener
ating an abstractdescriptionof the Ul. Ratherthantrying to provide multiple layersof
abstractionit is proposedhatexisting Ul descriptionlanguagegsuchasUsiXML) are
extendeduo provide theinformationneededor non-visualpresentation.

5. Conclusion

This paperpresentanalternatve techniquefor providing non-visualaccesso graphical
userinterfaces,by meansof an abstractionof the userinterface.While the technique
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is theoreticallyfeasible,only an actualexperimentalimplementatiorcantruly putit to
thetest.In thecomingmonths aninitial AUI descriptionwill be de ned alongwith the
implementatiorof a visual renderingagentbasedon existing widgettoolkits. Building
uponthatwork, a non-visualrenderingagentwill beimplementedogethemwith a basic
screerreader Throughoutall researctanddevelopmentexperimentalimplementations
will bepresentedo blind userdor feedbaclonthetechniquesisedandits effectiveness.

Variousquestiongsemainunansweredandwill requireadditionalresearchn coming
months.The interpretationof the AUI for non-visualpresentatiorrequiresmappings
from mostly visual metaphordo non-visualone. Properintegrationwith existing AUI
frameworksis required,becausehis techniqueheavily dependsn the adoptionof the
AUI applicationdevelopmentparadigm.
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