
DOI: 10.4018/IJOPCD.2022010102

International Journal of Online Pedagogy and Course Design
Volume 12 • Issue 1 


Copyright©2022,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



*Corresponding Author

1

Incorporating Affective Computing Into an 
Interactive System With MakeyMakey:
An Emotional Human-Computer Interaction Design
Liu Hsin Lan, National Cheng Kung University, Taiwan

Lin Hao-Chiang Koong, National University of Tainan, Taiwan

 https://orcid.org/0000-0001-9824-6938

Liang Yu-Chen, National University of Tainan, Taiwan

Zeng Yu-cheng, National Tsing Hua University, Taiwan

Zhan Kai-cheng, National Chung Hsing University, Taiwan

Liu Hsin-Yueh, Chi Mei Medical Center, Chiali, Taiwan

ABSTRACT

People’semotionsorbehaviorsoftenensue frompositiveornegativeemotions.Whether setoff
subconsciously or intentionally, these fragmentary responses also represent people’s emotional
vacillationsatdifferenttimes,albeitrarelynotedordiscovered.Thispaperpresentsasystemthat
incorporatesaffectivecomputingintoaninteractiveinstallation.Whileauserisperformingatask,the
systeminstantaneouslyandrandomlygeneratescorrespondingmusical-instrumentsoundeffectsand
specialeffects.Thesystemisintendedtoenableuserstointeractwithemotionsthroughtheinteractive
installationtoyieldapersonalizeddigitalartworkwhilelearninghowemotionsaffectthecausative
factorsofconsciousnessandpersonalbehaviors.Attheendoftheprocess,threequestionnairesare
presentedforuserstofillinasameanstoenhancetheintegrityandrichnessofthesystemandits
stabilityandprecisionthroughprogressivemodificationsalignedwithusersuggestions.
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INTRODUCTION

Thehistoryofmusicisverylong,andthegenresandconstituentelementsofmusicvaryacross
countries. With its ubiquitous presence, music enriches human life and affects human emotions
(Arjmand,Hohagen,Paton,&Rickard,2017).Inthepast,themusicalexpressionofemotionscould
onlybeconveyedbyusingphysicalinstrumentsorbysinging.However,withtheadvancementof
informationtechnology,themanifestationofmusicalartshouldbreakfreeofamusician’sconstraints
andreachouttothegeneralpublicwhilereturningtomusic’soriginalintent.Asystemthatoffers
simpleoperationsandinterfaceswithoutcompromisingitsaccuracycanhopefullyinstantaneously
presentauser’smostauthenticfeelings,thusgeneratingapersonalizeddigitalartwork(Geng&Cao,
2019).Combininganinteractiveinstallationwithemotional-recognitiontechnology,thissystemallows
userstomanipulatesoundshadows;furthermore,itrandomlygeneratescorrespondingsoundeffects
toraiseusers’senseofparticipationintheoperationandtofacilitatetheiremotionalreleasetosome
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degree.Combinedwithaugmentedreality(AR)experiences,thissystempromotestheembodiment
ofmusicalperformances,bringingusersabrandnewvisualandauditory feast (Coulton,Smith,
Murphy,Pucihar,&Lochrie,2014).

Facialrecognitionischosenasthedistinguishingcriterionforaffectivecomputingratherthan
otherelements.Comparedwithotherdecisionelementssuchasheartrhythm,bodytemperature,and
skinconductance,facialrecognitionoffersimmediate,precisenumericalvariationsandconsiderably
highaccuracy(Wegrzyn,Vogt,Kireclioglu,Schneider,&Kissler,2017).Therefore,thistechniqueis
consideredmoresuitableforthepresentstudy’ssupportandaugmentation.However,merelydigitizing
theaforementionedphysiologicaldataandmovementsseemratherdull.Thissystemmaterializes
feelingsfromthementallevel.Itallowsuserstocontrolthevariationofsoundshadowsthroughan
interactiveinstallation,therebyheighteningtheirsenseofparticipationinoperatingthesystemand
makingitmorestimulatingandinterestingtouse(Duarte,Gonçalves,&Baranauskas,2018).

Ourultimateobjectiveistobringdigitalartclosertopeople’slivesusingtheabovementioned
informationtechnologyandtoeradicatefurthermisunderstandingsresultingfromdifferencesbetween
researchfields,shortagesofknowledgeandtechnology,orevenagebarriers.Itstandstoreasonthat
digitalartshouldgobeyondspecificethnicgroupsandbecomeintegratedintodailylife.Hopefully,a
systemthatrunswithsimpleoperationsandinterfaceswithoutlosingitsaccuracycaninstantaneously
presentauser’smostauthenticfeelingsandfurthergeneratepersonalizeddigitalartwork.

Therefore,ourresearchfocusaddressesthefollowingquestions:

1. Howtoautomaticallygenerateatunecorrespondingtousers’mindsetbasedoncomputingthe
emotionaldatatheyenteratwill?

2. Howtoconvertthemusicalattributesoftheinputfromtheinstallationtoavaluethatiscalculable
bythecomputer?

3. Howtojudgetheemotionalityofmusic?Whatmusicalattributescanbeusedasabasisforsuch
judgment?

4. Canthissystemofferusersadeeperunderstandingofandfamiliaritywithdigitalart?
5. Canthissystempromoteusers’willingnessandpropensityforartisticcreation?

RELATED WORK

Human-Computer Interaction
Tounderstand themeaningofhuman-computer interaction,wemust firstdefinewhatahuman-
computer interfaceis.Namely, it is thefrontacrosswhichhumansandcomputerscommunicate,
andthiscommunicationisthemostimportantfactorbesidesthehumansandcomputersthemselves
(Siricharoen,2019).Thiscommunicationiscalledinteraction;Preeceetal.,(1994)postulatedthat
human–computerinteractionhelpsusersachievehighefficiencyandsafety,makingoperationmore
convenient. Inotherwords, it takesadequate,appropriatecommunicationbetweenusersand the
informationsystemtoefficientlycompletework.Human-computerinteractionstudiestheinteractive
relationshipbetweenauserandasystem,whichcanbecomposedofvariousmachinesorcomputerized
systemsandsoftware;thecategoryisbroadenoughtoincludeeverythingfromcomputerstointeractive
installations.Itisadesignforenjoymentandexperience,andallinterfacesshouldconsiderbringingthe
experienceascloseaspossibletohumanity,nature,andintuition.Thus,twoprinciplesfordesigning
human-computerinteractionareproposed:directmanipulationanddirectengagement,enablingusers
tointeractwiththesystemmoredirectly(Bachmann,Weichert,&Rinkenauer,2018).

Mostearlyresearchonhuman-computerinteractioncitedtheoriesofcognitivepsychology(Brave
&Nass,2009;Card,Moran,&Newell,1983),suchasusers’information-processingbehaviors.The
basesofsuchtheorieswereconstructedthroughcognitivestudiesofusersinteractingwithcomputers.
However,cognitivepsychologicalresearchthatleavesoutrelevantsystemsandsituationalfactors
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