
DOI: 10.4018/IJMDEM.304391

International Journal of Multimedia Data Engineering and Management
Volume 13 • Issue 1 


Copyright©2022,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



*Corresponding Author

1

ABSTRACT

Augmentedreality(AR)allowsuserstointeractwiththevirtualworldinthereal-worldenvironment.
Thispaperproposesachildavatarsimulationframeworkusingmultimodaldataintegrationanduser
interactionintheARenvironment.Thisframeworkgeneratesthechildavatarthatcaninteractwith
theuserandrespondtohis/herbehaviorsandconsistsofthreesubsystems:(1)Theavatarinteraction
systemscrutinizesuserbehaviorsbasedontheuserdata.(2)Theavataractioncontrolsystemgenerates
naturalisticavataractivities(actionsandvoices)accordingtotheavatarinternalstatus.(3)Theavatar
displaysystemrenderstheavatarthroughtheARinterface.Inaddition,achildtantrummanagement
trainingapplicationhasbeenbuiltbasedontheproposedframework.Andalightmachinelearning
modelhasbeenintegratedtoenableefficientandeffectivespeechemotionrecognition.Asufficiently
realisticchildtantrummanagementtrainingbasedontheevaluationofclinicalchildpsychologists
isenabled,whichhelpsusersgetfamiliarwithchildtantrummanagement.

KEywoRDS
Augmented Reality (AR), Behavior Analysis, Child Tantrum, Data Integration, Gaze Tracking, Human-Machine 
Interaction, Immersive Media, Machine Learning, Multimodality, Speech Emotion Recognition

INTRoDUCTIoN

SimulatingavatarsinanAugmentedReality(AR)environmentbecomesanimportantstepforthe
userstoattendtothevirtualworld.Arealistic,vivid,andfriendlyavatarhelpsusersquicklyintegrate
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intothevirtualworld(Fengetal.,2014).Existingalgorithmshavealreadysimulatedthevoiceand
movementofanavatarandmadeitappearasarealpersoninthevirtualworld(Yang&Bhanu,
2011). Combined with AR technology, avatar simulation has the potential to evolve traditional
human-computerinteractionin2Dspaceto3Dmixedrealityinteractioninrealisticenvironments
(Pouyanfar,Yang,etal.,2018).Inaddition,servicessuchasintelligentvoiceassistantsandintelligent
butlersareintegratedtofurtherenhanceavatar-basedinteractionintheARenvironment.Withthe
developmentofavatarsimulationtechnologyintheARenvironmentanddeeplearning,moreand
moreindustriesbegintotakenoticeofthistechnologyandapplyitinthefieldsofentertainment,
education,andhealthcare(Pouyanfar,Sadiq,etal.,2018).

Childcarehasalwaysbeenacrucialpartofthefieldofhealthcare.Takingcareofthechildren
intheearlychildhoodisextremelychallengingsincetheyarenotyetabletoexpresstheirneedswith
words,andtheiremotionscanbeintense(Österman&Björkqvist,2010).Teachers,caregivers,parents,
andothergroupswhohavelong-termcontactwithchildrenneedthetrainingtomanagechildren’s
tantrums.Goodchildtantrummanagementskillscanalsohelpimproveteachersatisfaction(Schaack
etal.,2020).Teachersinspecialeducationschoolsneedtodeveloptheirskillstomanagechildren’s
emotionsandattendtotantrumswhendealingwithchildrenwithdisabilities(Konstetal.,2013).
Duetotheenvironmentandtime,itisdifficultforpeopletoreceivetargetedprofessionaltrainingin
therealworld.Therefore,theintroductionofavatarsimulationcombinedwithARtechnologyinto
pediatricsisoneofthepossiblewaystoaddresssuchchildcarechallenges.

Confrontingthetantrumbehaviorsthatresultfromearlychildhoodchildreninreal-lifesituations
isthebesttrainingforteachers,caregivers,parents,andotherswhocomeintodirectcontactwith
children(Eisbachetal.,2014).However,itisimpossibletocreatesuchatrainingenvironmentinthe
realitynorprovideatantrumchildtotrainteachers,caregivers,andparents(Beldenetal.,2008).In
thepast,theyhavegraduallylearnedfromtheirexperienceinpracticeandtrainednewcomersthrough
textualabstraction.However,introducingvirtualavatarsimulationinthereal-worldenvironmentto
simulatethechild’sbehaviorandprovideinteractivetrainingforteachers,caregivers,andparents
throughARcanfundamentallyrevolutionizetheexistingchildcaretrainingmethods,significantly
improvingthetrainingeffect.

Inrecentyears,althoughvirtualavatarshavebecomewidelyavailableineducation(Davis,2019),
healthcare(Forondaetal.,2020),andentertainment(Rusdorfetal.,2007),existingapplicationsand
frameworkshaveapparentlimitations.Manynursingandeducationalapplicationssimplyplacea
fixed-processavatarinavirtualenvironmentthatcannotinteractwiththeuserinreal-time(Kidd
etal.,2012).Evenforapplicationsthatinteractwithusersinreal-time,theymostlyusecontrollers
insteadofrealistichumaninteractionsuchaseyes,bodymovements,andvoices(Albrightetal.,2012).

Therefore,thispaperproposesanavatarsimulationframeworkthatrunsinanARenvironment,
aggregatesmultimodaldata,and interactswithusers.The frameworkcombines theenvironment
detectedbytheARdevice,theavatar’sactions,voice,andtheuser’sbehavioraldatatonaturally
performactionsandvoicesontheavatarsimulatedintheARenvironmenttointeractwiththeuser.A
childtantrummanagementtrainingapplicationwasdevelopedincollaborationwithateamofclinical
childpsychologiststodemonstratetheproposedframeworkandmeettheteam’sexpectations.The
applicationsimulatesachildhavingatantruminanARenvironmentandinteractswiththeuser’sgaze
andspeech.Usingitindifferentscenarios(home,school,hospital,etc.)createsatrainingenvironment
thatlinkstotherealworldandallowstheusertoexperiencemorerealisticchildtantrumsineach
scenario.Theapplicationanalyzes theuser’sbehaviorsofdifferentmodalitiesandsimulates the
child’sbehavior,helpingtheuserlearnhowtomanagechildtantrumproperly.

Therestofthepaperisorganizedasfollows.Thepaperdiscussestherelatedworkinthesecond
sectionandourproposedframeworkinthethirdsection.Thefourthsectionpresentstheexperiments
andanalysestheproposedframeworkbasedonthechildtantrummanagementtrainingapplication
astheusecase.Conclusionsandfutureworkaregiveninthefifthsection.



 

 

17 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/multimodal-data-integration-and-user-

interaction-for-avatar-simulation-in-augmented-reality/304391

Related Content

The Transforming Media Landscape
 (2019). Cross-Media Authentication and Verification: Emerging Research and

Opportunities  (pp. 39-61).

www.irma-international.org/chapter/the-transforming-media-landscape/208000

Techniques for Improved Spread Spectrum Detection
 (2012). Signal Processing, Perceptual Coding and Watermarking of Digital Audio:

Advanced Technologies and Models  (pp. 68-74).

www.irma-international.org/chapter/techniques-improved-spread-spectrum-detection/56062

A-DisETrac Advanced Analytic Dashboard for Distributed Eye Tracking
Yasasi Abeysinghe, Bhanuka Mahanama, Gavindya Jayawardena, Yasith

Jayawardana, Mohan Sunkara, Andrew T. Duchowski, Vikas Ashokand Sampath

Jayarathna (2024). International Journal of Multimedia Data Engineering and

Management (pp. 1-20).

www.irma-international.org/article/a-disetrac-advanced-analytic-dashboard-for-distributed-eye-

tracking/341792

Towards Improved Music Recommendation: Using Blogs and Micro-Blogs
Remco Snijdersand Marco Spruit (2014). International Journal of Multimedia Data

Engineering and Management (pp. 34-51).

www.irma-international.org/article/towards-improved-music-recommendation/109077

Simulating Crime Against Properties Using Swarm Intelligence and Social

Networks
Vasco Furtado, Adriano Melo, André L.V. Coelho, Ronaldo Menezesand Mairon

Belchior (2011). Gaming and Simulations: Concepts, Methodologies, Tools and

Applications  (pp. 1142-1159).

www.irma-international.org/chapter/simulating-crime-against-properties-using/49441

http://www.igi-global.com/article/multimodal-data-integration-and-user-interaction-for-avatar-simulation-in-augmented-reality/304391
http://www.igi-global.com/article/multimodal-data-integration-and-user-interaction-for-avatar-simulation-in-augmented-reality/304391
http://www.igi-global.com/article/multimodal-data-integration-and-user-interaction-for-avatar-simulation-in-augmented-reality/304391
http://www.irma-international.org/chapter/the-transforming-media-landscape/208000
http://www.irma-international.org/chapter/techniques-improved-spread-spectrum-detection/56062
http://www.irma-international.org/article/a-disetrac-advanced-analytic-dashboard-for-distributed-eye-tracking/341792
http://www.irma-international.org/article/a-disetrac-advanced-analytic-dashboard-for-distributed-eye-tracking/341792
http://www.irma-international.org/article/towards-improved-music-recommendation/109077
http://www.irma-international.org/chapter/simulating-crime-against-properties-using/49441

