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Imaginedspeechinfluencesperceived
loudnessofsound

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．TianXing(田兴)atNewYorkUniversityShanghai,ShanghaiKeyLaboratoryofBrainFunctional
Genomics(MinistryofEducation),SchoolofPsychologyandCognitiveScience,EastChinaNormal
University,andNYUＧECNUInstituteofBrainandCognitiveScienceatNYUShanghai,recentlyreported
thatimagedspeakingcaninfluencehowloudweperceivesound,whichwaspublishedinNatureHuman
Behaviour (２０１８,２:２２５—２３４)．

HowtopＧdownandbottomＧupprocessesinteracttoshapecognitionisafundamentalquestionin
psychologyandcognitiveneuroscienceandremainshighlycontroversial．Forexample,topＧdownsignals
fromthemotorsystemhavebeenhypothesizedtotransfertosensorysystemsforpredictingtheperceptual
consequencesofactions．ThistopＧdownmotorＧbasedpredictioninteractswiththebottomＧupperceptual
processing,andsuchinteractionhasbeenassumedtobethecriticalmechanismthatmediatesvarious
cognitivefunctions,suchasspeechproductionandcontrol．However,howearlyinaprocessingstream
suchinteractionsoccurand whatfactorsgovernsuchinteractionsarestillunknown．Tian etal．
hypothesizedthattheabstractnesslevelsofperceptualattributes(e．g．loudnessversussoundidentityinhearing)

Figure　Proposedmodelforthemechanismofinteraction
betweentopＧdown and button up processes．TopＧdown
motorＧbasedperceptualpredictioncanbegeneratedbythe
signalssendingfromthemotorsystem．Suchpredictioncan
interactwithbottomＧupperceptualprocesstoestablishour
perception and other cognitive functions． Approximate
corticalregions(Left)andschematicdiagram (Right)of
themechanism (colorschemecorrespondstotheanatomical
locationsintheleftplot)．Abbreviations:HG,Heschl􀆳s
gyrus;STG,superiortemporalgyrus;STS,superior
temporalsulcus;IFG,inferiorfrontalgyrus;PMC,premotor
cortex;INS,insula;SMA,supplementarymotorarea;M１,
primarymotorcortex;PO,parietaloperculum;SIandSII,
primaryandsecondarysomatosensorycortices;and SMG,
supramarginalgyrus．

maydeterminetheprocessingofinteractionbetweenbottomＧupandtopＧdowninternalinformation．
Theaimofthisstudyistomanipulatethelevelofabstractionofaperceptualattributeandexamine

behaviorallyandelectrophysiologicallywhetherweobservetopＧdown modulationonperception．Tian􀆳s
groupcarried outaseriesofexperiments using a new imageryＧperception adaptation paradigm to
investigatewhethertopＧdownmentalimageryaffectedauditoryperception,evenforamostbasicauditory
attributesuchasloudness．Theyfoundthatthe‘internalloudness’ofimageryaffectedthesubsequent
overtloudnessjudgment:participantsratedthesoundassofterwhentheyimaginedspeakingloudly,and
viceversa．Concurrentlyacquiredmagnetoencephalography(MEG)andelectroencephalography(EEG)results
wereconsistentwiththebehavioralfindings,suggestingtheneuralprocessesassociatedwiththeimagerydirectly
modulatedtheearlyneuralresponsestotheovertauditorystimuli,whichistheneuralbasisfortheobserved
behavior．

Theirresultsdemonstratethatperceptionisa
resultofinteractionbetweentopＧdownandbottomＧ
upprocesses．Theynotonlypassivelyreceiveand
analyze external stimuli, but also actively
manipulate andinterpretthese signalsto form
perception．Moreover,thisstudy,asthelatest
pieceofaseriesofstudiesconductedintheirgroup
using mentalimagery paradigms to investigate
speech monitoringandcontrol[Tian & Poeppel,
２０１０;２０１２;２０１３;２０１５;Tian,Zarate& Poeppel,
２０１６],furthersuggeststhatthistopＧdownmotorＧ
basedpredictiveprocesscanevenextendandpredict
thelowＧlevelauditoryattributesuchasloudness,
enabling monitoring in all levels of speech
hierarchy． The combination of topＧdown and
buttonＧupinteraction mechanism and monitoring
and controlfunctions may implicate the potential
mechanismsof mentaldisorders,especiallyauditory
hallucinationmostlyinschizophreniafromacognitive
neuroscienceperspective．


