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ABSTRACT

Thispaperdescribesthecreationandevaluationoffournovel,interactiveobjectsthathavebeenused
toevaluatetheeffectivenessof2Dopticalillusionswithin3Dobjects.Illusionsarerecognisedas
akeymeanstounderstandhowoneprocessesvisualinputandperceivestheworldaroundthem.A
hugenumberof2Dillusionshavebeengeneratedfromthe18thcenturyonwards,andasignificant
bodyofworkexiststhatexplorestheircharacteristics,classifications,andoperations.Thispaper
identifiesandselectsfourestablished2Dgeometricillusionsandexplorestheirviabilityas3Dobjects.
Acontrolledexperimentwasconductedtoascertainwhethertheyretainedtheirperceptiveillusory
strength.Asamplepopulationof30participantswasusedandtheirinteractionwithpurpose-built
modelswasmeasured.Meansarediscussedwherebytheillusionscanbeutilisedinproductdesign
toeitheremphasiseorcounteractopticaleffectsingeometricform.
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INTRoDUCTIoN

Ourabilitytointerprettheworldaroundusthroughthesenseofvisionissomethingwetakefor
granted:oursensoryperceptionsaretreatedasfactsthatare“obviouslycorrect”(Wade&Finger,
2001;Wade&Swanston,2013),andweassumethatothers’perceptionsareidenticaltoourown.
Throughthecourseofourevolution,wedevelopedanappropriateabilitytoperceiveandrecognise
shapes,patterns,andcolourinourenvironmenttoidentifyfood,predators,weather,andotherfactors
essential tosurvival. In thepresentday,ouruseofvisionmaybe lessexistentiallypressing,but
weneverthelessutiliseitconstantlytoassessoursituationandtomakedecisionsonhowtoreact
accordingly.Givenitsroleinourinterpretationoftheworldaroundus, theassociationofvision
withknowledgeisreflectedintheterminologyweuse:I seeistoknow,far-sightednessequatesto
anticipation,tosee throughsomethingdemonstratesperceptiveability,andsoon.

Fromaneuroscientificperspective,visualperceptionisdescribedasthe“mentalrepresentationof
theoriginalstimulus”(Gazzanigaetal.,2014),andtheprocessingundertakenbythebrainisstillfar
beyondthereachofourmostadvancedcomputationalsystems.However,ourperceptionisnotalways
anaccurateinterpretationofwhatwesee.Ourinterpretationscanbesignificantlyinfluencedbyarange
offactorssuchasmismatchesinexpectation,sensoryimbalances,andtheviewingcontext.Whenthe
perceivedobjectdiffersfromthatoftheoriginalstimuli,thisissaidtobeavisualoropticalillusion.

Thishasimplicationsfordesign,particularlyinproductformandaesthetics.Theplethoraof
2Dopticalillusionsthathavebeendocumentedshowhowparticularcombinationsofline,shade,
andcolourcanhaveatremendouseffectontheviewer’sunderstandingofwhattheyareviewing.
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Misinterpretations of shape, dimensions, and movement are effects that a designer may wish to
avoidinthegenerationofaform.Thereareparticularpropertiesthatcouldimbueadesignwitha
particularemphasis.However,giventhatthemajorityofworkinopticalillusionshasbeenfocussed
on2Dformats,thisworkseekstoexplorethesecanbetranslatedfor3Dcontexts.Byidentifying
whichtypesofillusionsareapplicableandimportant,wecanconsiderguidelines,frameworks,and
toolsthatcansupportdesignersintherefinementoftheirproductforms.

Toachieve this, thepaper issplit intoanumberofsections.Firstly, thenatureand typesof
commonillusionsarediscussed,alongwithanexaminationofthechallengesoftranslatingthese
to3D.Secondly,theexperimentalmethodologyisoutlined.Thisdescribesthederivationoffour
prototypeillusionsandacontrolledexperimenttodeterminetheireffectivenessisoutlined.Thedata
derivedfromtheexperimentalmeasuresarethendiscussedintermsofperceptionandapplicabilityto
3Dcontexts.Finally,weconcludeontheimplicationsofthisworkfordesigners,andwaysinwhich
thefindingscanbeadaptedforuseinpractice.

THe NATURe oF ILLUSIoN

Thediscussionofopticalillusions—theirdefinitions,causes,andlimitations—hasbeenongoingfor
almostaslongasthestudyofvisualperception.Gombrichpostulatesthatinteractionwithimageselicits
areactionsimilartothatwiththeworldaroundus,andareresonantofourreality(Briscoe,2018).
Accessibilityandimmersioninthepresentationofsuchvisualsareessentialinordertomaximise
theireffect,allowinguserstoregardtheseassomethingbeyondmererepresentations(Grau,1999).
Whilethesechallengesofengagementmaybeestablishedintheartanddesignof2Dmedia,illusions
seeknotmerelytoabsorbtheviewerbuttoshifttheirperceptivestate.RobertAddamswroteabout
whatisnowknownastheWaterfallIllusionin1834whenduringavisittotheFallofFoyersin
Scotland,henoticedamotionaftereffectofthecascadingwaterafterhehadlookedaway(Addams,
1834).ButasfarbackastheclassicalperiodinancientGreece,Aristotlehadnoticedsimilareffects,
whichpromptedstudiestodeterminethenatureofsuchphenomena(Wade&Swanston,2013).The
longevityofthesubjectisreflectedbytheabundanceofdefinitionssurroundingopticalillusions
(Luckiesh,1922).Likethetheoriesofvisualperception,therehasyettobeadefinitiveexplanation
onwhichpsychologistsandscientistsagree.Gazzangiaetal.(2014)statethatillusionsoccurwhen
weform“preceptsthatdonotdonotcorrespondtothetruestimuli intheenvironment.”Thisis
similartoBoring’s(1942)position,thatargues“allperceptionis‘illusory’insofarasitdoesnot
preciselymirrorthestimulus”andgoesontosuggestthatithasnoplaceinpsychology(itstraditional
domain)sincenolivedexperiencematchesreality.Thisraisesfundamentalphilosophicalquestions
onthenatureofourreality(Bach,2006).Howcanweknowtheoriginalstimulusifwearenotable
toperceiveitcorrectlyinthefirstinstance?

Thisraisesthequestion:Canweknowtheoriginalstimulusifwearenotabletoperceiveit
correctlyinthefirst instance?Hayward(2008)proposedtheassumptionhastobemadethatthe
originalandrepeatableperceptionexperiencedbytheviewercanberegardedasthestimuli.This
thencanbeusedasthebasistowhichanychangeconstitutesanopticalillusion(Wade,2014).Itis
widelyacceptedthatopticalillusionsarenot“misperceptions”(Wade&Swanston,2013).Although
achangeintheperceptionofourreality—aswethinkweshouldperceiveit—itisbynomeana
mistake.AsEhmandWackermann(2016)state,illusionsare“notdeliberatedeceptionsorrandom
errorsofthevisualsystem;theyaresystematicallyoccurring.”Instead,psychologistsandscientists
arestudyingtheseeminglymethodicalillusoryphenomenatogainabetterunderstandingoftheir
causesandlimitations,andtoprobeforinsightastohowvisualperceptionfunctionsasawhole.

Types of Illusion
Historicallytherehavebeenmanywaysofgroupingandclassifyingillusions(Gregory,1968).One
oftheearliestdistinctionsdrawnintheliteratureisbetweenillusionsofextentanddirection(Boring,
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