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ABSTRACT

Thispaperismadetoobservetheimpactof3D(three-dimensional)and2D(two-dimensional)music
onautonomicnervoussystemandtoexplorethemechanismofthemusic.Thisstudychangesand
retainssomemusicalelementsofthefourmusic,and73healthyparticipantslistenedtofourmusic
trackswithheadphones:3Dslowmusic,2Dslowmusic,3Dfastmusic,and2Dfastmusic.The
resultsshowthatgalvanicskinresponse(GSR)datadecreasedinallparticipantsafterlisteningto
3Dmusic.Amongthem,thefirstandthird3Dmusic,whichbearsobviouscharacteristicsofsound
spatialmovements,highmelodydefinition,stablerhythmstructure,andhightimbreidentificationof
themainmelodysignificantlychangedparticipants’GSRcomparedtothebenchmarkobtainedbefore
theexperiment(P&lt;0.05).Itcanbereasonablyarguedthat3Dmusicmayimprovetheregulation
ofautonomicnervoussystemresponses,whichcontributestothehealthofmindandbody.
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INTRoDUCTIoN

Theconstantpursuitofsoundqualityandeffect isboostedbythedevelopmentofvirtualreality
andcomputer technology,whichmakesmonoandstereoaudioobsolete.3D(three-dimensional)
audiohaspointedtoanewdevelopmentdirectionforhigh-qualitymusic.Avarietyof3Daudio
technologieshaveemerged,immersingtheaudienceinmusicandenrichingthehearingexperiences.
Thisimmersionopensdoorstobothpsychotherapyandphysiotherapy.

3Daudioreferstoathree-dimensionalsoundeffect.ItisalsoreferredtoasVirtualAcoustics,
BinauralAudioorSpatializedSound(Yin2011).Thesoundeffectisplayedbackthroughspeaker
setsorheadphones,creatingan“illusion”ofthesound.Thevirtualimageisusuallyomnipresent
inthethree-dimensionalvirtualsoundfield,includingthefrontandback,leftandright,aboveand
below.Compared toasphere, thesoundpositionof3Daudiocontains twodegreesof freedom:
horizontalangle(front,back,leftandright)andelevationangle(upanddown).Thecoreof3Daudio
isaltitude(upanddown)information,unavailableintraditionalstereoaudio.Stereoaudioreferstoa
two-dimensionalsoundeffect,whichonlycontainssoundpositionfromfronttoback,leftandright.
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Musicsometimestriggerspeople’semotionsandphysicalreactions.Differenttypesofmusic
evokedifferentemotionalreactionsandreflecttheregulationoftheautonomicnervoussystemthrough
physiologicalindicators,suchasheartrate,galvanicskinresponse(GSR)andrespiratoryrate.In
thefieldofmusictherapy,thehealingfunctionofmusichasbeenrepeatedlyproveninimproving
apatient’sphysicalcondition,trainingaparticularskillortreatingillness.Stimulativemusicand
sedativemusic (Hodges,2006)areconsidered tobe the twomost important relative factors that
induceautonomicnervousresponses.Since1960,alargenumberofstudieshavebeguntofocuson
theautonomicresponseofdifferenttypesofmusic,forexample,Krumhanslobservedemotionaland
physiologicalchangescausedbysixclassicalmusicclipsin1996;inChina,SihuaLiandJingcheng
Liselectedactive(heated,happy,nervous)andcalming(quiet,sad,relaxed)musicasmaterials,and
foundthatactivemusiccancausechangesinthetemperature,respiratoryfrequencyandheartrate.

Theapplicationofstimulative2Dmusicandsedative2Dmusicmentionedabovehasbeenthe
mainstreamofmusictherapyasasoundstimulatingtool.3Daudioisonlyusedintheauditorypartof
virtualrealitytherapyandthevirtualenvironmentperceptionoftheblind(Ghali&Soliman,2012).

Moreover, thereare limitedstudieson themechanismofmusicon the regulationofhuman
autonomicnervousresponse,thatis,howvariouselementsofmusicaffecthumanautonomicnervous
responseandregulation,suchasthemovementofsoundinspace(3Dor2D),melody,rhythm,and
speed.

Therefore,inthisstudy,someparametersofmusicstimulationonhumanbodywereestablished
inapioneeringway,andon thebasisof traditionalmusicelements, soundspaceelementswere
added(forspecificmethods,pleaseseebelow),andtheregulationmechanismofmusiconhuman
autonomicnervoussystemisspeculated.

Thehumanbody’sresponsetomusicisnotonlyreflectedinemotionalandpsychologicalaspects,
butalsoinphysiologicalindicatorsthroughtheadjustmentoftheautonomicnervoussystem,such
aschangesinheartrate,skinelectricalresponse,respiratoryfrequencyandrespiratoryrate(Xie&
Wang,2011).ThispaperselectedthephysiologicalindexofGSRtomeasurethedifferencesinthe
physiologicalresponsestodifferentmusic.

MUSIC THERAPy AND VIRTUAL REALITy TECHNoLoGy

Music Therapy
Musictherapyisasystematicinterventionprocessinwhichthetherapistusesvariousformsofmusical
experience,aswellasthetherapeuticrelationshipdevelopedduringthetreatmentprocess,tohelpthe
participantachieveahealthygoal.Themusictherapyprocessmustincludethreefactors:music,the
participantbeingtreated,andaspeciallytrainedmusictherapist(Gao,2008).Musichaslongbeen
usedasanalternativemethodoftreatmenttorelievepatientsfromanxietysymptoms(Bringman&
Giesecke,2009;Trappe,2010).Thepositiveroleofmusicasatherapeuticmodalityforthetreatment
ofpreoperativeanxietyhasbeenwelldocumented(Maureen&Bonnie,1997;Karen&Lawrence,
2010).Moreover,meditationmusicaswellasclassicalmusicmaydecreasestresslevelsandimprove
qualityoflife(Hall&Schmidt,1999;Janet&Burke,2007).

Application of Virtual Reality Technology in Clinical and Rehabilitation
Virtualrealitytechnologyisacomputersimulationsystemthatcancreateandexperiencevirtual
world.Itusescomputertogenerateasimulationenvironment,whichisamulti-sourceinformation
fusionof interactive3Ddynamicvisual andphysicalbehaviorof the systemsimulation, so that
usersareimmersedintheenvironment.Virtualrealitytechnology(VR)mainlyincludessimulation
environment,perception,naturalskillsandsensingequipment.Inmedicalscience,thepurposeof
virtualrealityistoreducetheharmcausedbytraditionalmedicaltreatments.Usingnewtechniquesand
advancedtreatmentmethodsinavirtualwayprovidesnewpossibilitiestodirecthumanbody(Graur,
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