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EyeChess: A TutorialdfortEndgamesowithtGazeo
ControlledPieces

OlegSpakov andDarius Miniotas (University (0f Tampere)

Introduction

Advances(inléye(frackinghavelénabledfhephysically challenged tofype,draw,@nddontroltheénvironment
withTheirleyes. However, @ntertainmentapplicationsforthis iser(group arestill rare. [Welpresent EyeChess: a
PClbased futorial [fo [assist ovicesih[playing @ndgames.

TheEyeChessl3$oftwaregenerates alVirtual[¢hessboard[With(thelstandard [¢onfiguration[of(8[by 8[Squares
(Figure™).TASquarelis[64 by (64 [pixelslin[Size. The¢hessboardthusloccupieslalscreenlarea of(512by[512
pixels.[The32chesspieceshavelaldotlinlthe [denterfo facilitatelgaze focus;otherwise, they haveldalcommon
appearance. For(thesame purpose,thesquaresion(the/chessboardiarelalsolabeled With[dots. Thelfaken pieces
appearin(the framelon(theTight. Thefield[dbovethe ¢hessboard s ised For Providing instructions@nd [other
information.

Figure(1. Virtual chessboard

Tomakela move,thelplayerfirstselects alpiece and then[its destinationSquare. After[apiece[has been
selected, [the3quare [beingTooked [atlishighlighted faccordingfo [the [Validity [oflthe fmove [forthatpiece.[A
squareWith[algreenhighlightihdicates(avalidmove, whereasted[denotes/invalidity.[ThelSquare being Tooked
atfisfhighlighted Withapopup borderéffect (Figure2).

After[theldestination[$quarehas[been¢hosen{aslindicated by allight[yellow background), thelapplication
performs/anl@nimatedpiece ovementfrom(the [previousposition o the iew [dne [(Figure3).
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Figure 2. Highlighting with[a3D[effect/tolihdicate[the activeposition

Figure(3./Animated movement(ofithe piece

Iftheplayerdoesmot Know how o [proceed, Or starts making mistakes, the futorial(provides(ahint. This/shows
up [@s/@Blinkinggreen Highlight Whenthegaze Points(atthe right/square.

TheEyeChessSoftwarelsupportsthree methods for(selectiondfipieces: [dwell fime, blink, ‘dnd€yelgesture((i.e.,
gazingatlofflscreen(fargets). [Pilotléxperimentation Tevealed thatthe participants preferred [dwell [fime [fo [the
other(fwofechniques. Moreover, [Sinceplaying[chessinvolved@[significant/cognitive Toad, [dwell [fime had fo
belsufficiently Tong.[Basedonthelobservations from the pilotistudy, wel@dopted 1.8 Secondsfordwell fime.

Tolevaluatedur[EyeChessfutorial, weldonducted @small[Scale liserstudy.

Method

Fourfunpaid[volunteers[(1 fmale, 3 female)participated [in[thelévaluationstudy. (All werelstudentsCat(the
University Cof T Tampere withThormalwvision. JTwo[participants "had priorexperience with[leye tracking
technology. AllfparticipantsiWweremovices in[playing chess.

TheléxperimentwasdonductedonfaPentium IV 3.06[GHzPC wvith[d19GnchIL.CD onitorWith @ Tesolution
ofT1024X768.7Afemoteleye [fracking[SystemTobii[1 750 from TobiilTechnologiesservedlas theinputidevice.

Participants were [firstprovided Wwith theguidelines in Writingl@bout liow [fo(selectland ovethe Piecesas Well
aslthe formloffeedback delivered by the EyeChessfutor.[Then, fhey hadfoplaydSeries[ofl20léndgames. In
eachléndgame, theplayerlalways(started firstfand Was o [checkmate Black King(Blacksbeingplayed By the
computer)linthreemoves. After(¢alibratingtheleyefracker, fwoléndgameswerelgiven foltheparticipants(fo
practice beforefherecordingSessionbegan.

Results

ThelaverageSolving[fimelwaslapproximately[71.4Seconds. However, [78%0fTthe fime[(56[S) Was Spent[on
finding fhe firstidorrectove. Thelsecondlandthird movesfook9.6Sand 5.81s, Tespectively (Figure4).
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Figure 4. Taskcompletion timevs. endgame mumber

OutlofTallfattempts o makelalmove,18% Wwerewrong.[Asléxpected, thelgreatestportion(0fTthose[(34%)Wwas
relatedfofhe firstmove. Meanwhile,only[6%[dnd 1% [0fthe [attempts Were Wrong (While makingfhesecond
and thefhirdmoves, Tespectively (Figure[5).
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Figure(S. Percentage of wrong/attemptsvs. endgame iumber

In9% [0fTthe frials, the Participantsmade twolormore mistakesWhileldattemptingfo makelthe first move. They
thenlallfmade Miseofthe Thint[(blinkingsquare)provided by 'thefutor. Nobody adeTwolorimore wrong
attempts(after [they Had foundfthe first/correctmove.

Conclusion

Preliminary “evaluation TofTthe system[revealedthat dwelltimewas[the[preferredselectiontechnique.

Participants(teported thatthelgame was funlandleasy toplayusingthismethod. Meanwhile, They foundBoth

thelinking andleéyelgesture methods quitefatiguing. Thefutorial Was [Tated helpful inlguiding theldecision (]
makingprocessland [fraining [the [participants.

InTthefuture, weplan[ioextend [the [(prototypetolafully fledged [gameWwith anTopponent:[alcomputer or
anotherplayer(overtheInternet.
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