Cross-modd illusonsand perceptud content

Abdract

Philosophical work on perception traditiondly hasfocused uponvision. | arguetha
thinking aboutmoddities other than vision furnishes chdlenging new puzles, butfailsto
go far enough.Consdeingthereationsipsamong perceptud moddities shedslight
uponwhat is mog striking about perception: its capacity to furnish awareness as of a
world of thingsand events distinct from oneself. | begin with a puzle from audition and
arguethat aclass of recently discovered cross-modal illusonshdpsto resolve the puzle.
Such illusons however, also reveal adimenson of content shared across perceptud
moddities and tell againg thetraditiond view according to which perceptud content
congstsin discrete, moddity-specific contents.
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1. Introdudion

Philosophical thinking aboutperception has been driven primarily by attentionto vision
and to visud examples. Color, spectruminversion,thewaterfall illuson, blindsght, and
changeand inatentiond blindness are jus afew examples in which vision has furnished
the puzzles and ddivered theintuitionsrelevant to assessing any philosophical theory of
perception. Thinking aboutmoddities other than vision bears fruit not only by
chdlenging or confirming wha we learn throughthinking aboutvision, butalso by
adding new puzlestha shgpe our undestanding of perception. Simply shifting to other
moddities, however, does not go far enoughtoward abandoning the 'visuocentric' focus
because it failsto revea the mog significant implicationsof consdering multiple

modditiesin developing and evaluating theories of perception and perceptud content.

2. A puzle aboutaudition

I'll begin with a puzzle concerning soundsand audtion. It is clear tha, in arelatively
innoaoussense, soundsare theimmediate objects of auditory experience -- whaever
else you hear, such as cars or crashes, you hear it in virtue of hearing a sound.Auditory
expeienceis, nonghdess, object- and event-involving. Youlearn onthebasis of



auditory experience tha the glass has broken, tha thereisabdl in theroom or tha the
train is passing. Oneplausble view abouthow youlearn thisistha you hear thetrain,
thebdl, or thebreaking of theglass. The experience seemsto you to be an experience of
atrain, abdl, or aglass breaking. It is no accident that we speak aboutand classify
soundsin jud these terms. So, you hear asound,and by or in hearing that sound,you
hear the everyday object or event tha isits source. This awareness may feel less @irectO
than your awareness of the soundor the awareness of the apple you enjoy onthe basis of
seeingits color and shgpe butthereis a sense in which it seems tha oneenjoysauditory
awareness of atrain, abdl, or aglass breakingin virtue of hearing its sound.

Thepuzleisthis. How could auditory experience, whose prope objects are
sounds which are distinct from ordinary objects and events, furnish perceptud awareness
of thingsliketrains bdls, and breakings?

Thepuzle raisestwo closaly related questionsabout the content of auditory
perception. Thefirst is, Blow mediated is one® awareness of ordinary objects and events
in audition?OThat is, how remote is the sense in which onegrasps such paticulars as
bels and whistles if that awareness is mediated by sounds The secondis, ®ow richis
the content of auditory experience?0Simply, do those contents encompass bdls and
whistles, or merely sound®

Defending an answer to these questionsrequires astory both aboutthe contents of
such awareness and aboutwha groundsthis particular form of mediated perceptud
awareness. In short, we mug explain how hearing could inform us perceptudly about
ordinary objects or events, which traditiondly have not been consdered amongthe
objects of audition prope'.

Onemight arguetha theappaent perceptud awareness of ordinary objects and
eventsisamereilluson, and tha the soundin fact mediates consciousness of objects and
events only modulo some inferential or otherwise cognitive conneetion. But the
phenomenology of audition seems for al theworld to furnish experiential awareness of
thingsand hgppeningsbeyond sounds We reflexively act to orient toward or to avoid the
source of a sound Nondhdess, perhgosthe puzzle dependson missing thecrudal
cognitive step. If you are auditorily aware only of soundsand ther qudities, andif any
congiousness of ordinary object and eventsis mediated by some further non-perceptud



cognitive states, then the puzle dissolves apart from the question how it could strikingly
seem tha you are aware of commonplace oljects and eventsin audition. Since the
seeming requires explanaion, even then aversion of the puzle pasists.

If, however, the content of audition is very rich and audition represents, for
ingance, something like train oncoming, or glass breaking, in away tha involves
exclusvely perceptud states, then thepuzleisat its mog pressing.

If thetruth is somewhere in between, and audition furnishes awareness of more
gened categories like source or object or event, then the puzle still arises. How could
an extra-acoudic object or event be amongthe objects of auditory perceptud experience
when soundsare in thefirst case thethingswe hear? How, in generd, isit possible for an
ordinary materia thing or hgppening to beamongthethingswe hear, when the
immediate and prope objects of auditory perception are sound$® How, tha is, could
audition ever represent the presence of somethingtha isnotasound?

3. The @omposte sngpshotOconaeption of perceptud experience
| want to suggest tha the puzzle jug described ultimately hasits source in aconaeption
undewritten by visuocentrism in perceptud theorizing. Some explanaionis needed.

It isfair to say tha the traditiond empiricist conaegption of overall perceptud
experience is wha we mightcall the @omposte sngpshot conceptionof experience, with
an emphasis on @omposte®' The composte sngpshot conaeption holdstha perceptud
experience is comprised of aset of discrete, moddity-specific experiences supaimposd
(in the sense that each remainsevident) to create one@ total perceptud experience at a
time. According to thisway of undestanding perceptud experience, vison hasacertain
content characterized by colors and shapes, and, perhaps, Qrisud objectsQ audition®
content comprises sounds thear pitches, and loudress; smell has a content characterized
by odors and olfactory qudities; touch reveals textures, degrees of warmth, and pressure;
and so on for each of the perceptud moddities. Compare David Lewis@ characterization

of the @olor mosaicOconception of visud experience:

! AlvaNo' 's (2004)discussion of wha he calls the'sngpshot conception’ of experienceis
unoonnected with, thoughit served asinspiration for, thisway of thinking of perceptud
experience.



Tho=e in thetraditionsof British empiricism and introgpectionist psychology hold
tha the content of visud experience is asensuody given mosaic of color spots,
togdher with amass of interpretive judgnents injected by the subject. (1966:

357)

Similar qudity-mosaics could be described for each sensory moddity according to the
composte sngpshot conception of perceptud experience. Each moddity, according to
thistraditiond empiricist picture, ddivers adiscrete sngpshot of theworld fromiits
uniquepespective tha is distinct from each of theothers. Vision could nat share
elements of audition® sngpshot, and vice versa. The sum total of these snapshots, a sort
of composte sngpshot, congitutes and exhauds the content of one® total perceptud
experience.

Thistraditiond picture does not necessarily rule out that there could be @ommon
send blesOaccessible to more than onemoddity. For example, shape propeties mightbe
experienced throughvision and throughtoudh. What thetraditiond empiricist conagption
assumes is tha these experiences are moddity-specific and distinctive. Thereis,
therefore, adistinctively visud way of experiendng shapetha differs fromthetactile
experience of shgpe This animates thelonghistory of resistance to answvering
affirmatively Molyneux@ question whether a subject withoutrelevant background
experience could visudly identify a cubeformerly only felt.

Thetraditiond conception stems from thinking of the senses as distinct systems or
channds of awareness. They are undestoodto involve separate processes, and to work in
isolation from each other untl some relatively late stage. Each moddity, in addition,
ddivers an experience with a distinctive quditative character that could not be created by
any other moddity, and furnishes only an experiential ingredient for one3 total
perceptud experience.

Thetraditiond story isfalsein crudal respects and incomplete in others. | want to
suggest tha an important class of perceptud effects tha has gonerelatively unrecognized
or ungpreciated by philosophe's gives usgoodreason to think tha the composte
sngpshot conaeption of experience isincorrect. But theillusonstha | shdl discuss do not
have merely negaive implications They providetheingredients for the beginning of a
solution to the puzzle aboutaudition | described at the outset. They aso illuminae



perceptionin perhgpsits mog significant respect and teach uswha we could not
otherwise have learned with attention restricted to vision, or to any other indvidud
moddity.

4. Crosssmodd illusons

Theperceptud effects | have in mind are ones in which what is sensed throughone
modadity affects what is experienced in another. Onefamiliar example, the ventriloquist
illuson, has been well studied since the nineteenth century. Seeing themovements of a
puppe@ mouth affects where onehears the soundof a voice. But theeffect is nat limited
to the perception of speech. Work in the second hdf of the twentieth century since
Howard and Templeton (1966)has confirmed variousways in which thevisud location
of astimulus affects perceived auditory location. The effect is nather cognitive nor
inferential, butresults from crosssmodd perceptud interactions(see Bertelson 1999;
Vroomen, Bertelson, and de Gelder 2001)

Cross-modd connectionssimilarly are revealed in several other varieties of
surprisingilluson. Visud capture demondrates that sight alters, for example, thetactile
perception of object size and one® proprioceptive impression of bodiy orientation:
seeing a hand that is notone® own results in feeling one@ hand to bewhere it is not
(Hay, Pick, and Ikeda1965;Pick, Warren, and Hay 1969) and seeing alarger object
affects felt object size (Rock and Victor 1964)

In thefascinating McGurk effect, subjects shown video of a speaker articulating
thevelar (pronouned with the back of thetongueon the soft pdate) /ga soundwhile
presented with audio of the bilabial (pronouned with thelips) /ba soundexperience an
alveolar (pronouned with thetip of thetonguebehind theteeth) /da sound(McGurk and
MacDondd 1976) TheMcGurk effect takes place when conflicting auditory and visud
information aboutspeech are recondled into akind of GverageQor pars moniouspercept.

Each of the preceding effects, however, could beexplained in terms of vision®
dominance over some other modadity. Perhapsvisuocentrism is vindicated by vison®
domnancein perception over the other moddities?

Not so. Ladan Shams and her colleagues recently have discovered a class of
illusgonsin which audition affects vision (Shams, Kamitani, and Shimojo 200Q 2002. In



thesound-induced flash illusion subjects presented with asingle visud flash and doubke
auditory beep have the same visud experience as when presented with adoubke visud
flash accompanied by a doublke begp. They see two flashes ingdead of onewhen they hear
two begps-- thedoubk auditory beep affects visud experience.

A single flash accompanied by multiple beepsis perceived as multiple flashes.

This phenomenonclearly demondrates that soundcan alter thevisud percept

quditatively even when thereis no ambiguity in the visud stimulus(2002:152).
Three features of thisresult are significant. First, it isneither cognitive, nor inferential,
nor based on some strategy adopied to respondto ambiguousor conflicting experiences.
Shams, Kamitani, and Shimojo (2002 maintain that audition influences the
phenomenology of vision as aresult of crosss-modd perceptud interactionswhere we
otherwise might expect vision and audition each to be autononousand univocal.
Second, these and many other cross-modd effects are pre-attentiond. O..Cross-modd
interaction reorganizes the auditory-visud spaial scene on which selective attention later
opaatesO(Bertelson and deGelder 2004:165) Finally, no semantic contribution from
familiar bimodd contexts is necessary to generate the effect. It appearsto beaperceptud
effect groundel at arelatively low level. The effect does not result fromlearningfor a
particular context, and does notrequire specific bimodd experience. It is an audition-
induced phenomenological changein the character of visud experience tha pesists
throughshiftsin setting and stimulus characteristics. (Shams, Kamitani, and Shimojo
2002:147)

5. Explaining cross-modd illusons
Wha are the consequences of crosssmodd illusons for philosophical thinking about
perception, perceptud content, and perceptud experience?

Casesin which oneperceptud moddity affects experience in another moddity
are familiar from the study of synaesthesia (see, for ingance, Baron-Cohen 1997,
Cytowic 1998and 2002,and Harrison 2001) Some people systematically and
persistently experience colors when hearing sounds, experience shgpes as a result of taste,
or experience soundsin terms of colors, shapes, or flavors. But these rare cases do not
involve a specia perceptud capecity, such astheability to see into the ultra-violet range



or to detect thesmell of cancer. Synaesthesiais something like aquirk in processing.
Synaesthetes do not literally perceive the color of a soundor the shgpe of ataste, since
soundsand tastes lack those colors and shgpes. The experience always involvesilluson.

Thecross-modd illusonsl have been congdering are not theresults of smple
quirks of processing. Synaesthesia differs from ordinary cross-modd illusonsin tha
informationfrom onesense moddity accidentally in synaesthesia, but notin ordinary
cross-modd interactions impacts experience in another. Cross-modd illusons unlike
synaesthetic ones, are intelligible responses to extra-ordinary situaions Theresponss
areintelligible because they result from mechanisms that are perceptudly effective and
thususeful in overwhdmingly prevaent environmental conditions Theworld does not
frequently contain soundsat locationstha differ from the visible locationsof ther
sources. Thesize of asphae oneholdsusudly correspondsto the size of the sphae one
sees oneself as holding. Acoudic events tend to match in number the salient visible
eventstha are thar potential sources.

Thus such crosssmodd effects demand a form of explandion tha differs from
tha of synaesthetic illusons To explain theinfluence of onemoddity uponwhat is
experienced in another modadity, in away tha captures the environmental significance of
correlationsacross multiple moddities and, thus thar adagptive significance, requires
appedl to some common factor tha makes prindples for groupng and organizing stimuli
acrossthemodditiesintelligible. Such intelligibility and, thus environmental and
adaptive significance are absent from synaesthetic groupings

These congderationsare reflected in wha have been called unity assumptionsfor
(non-synaesthetic) cross-modd interactions(see Welch and Warren 1980) For example,
when an incongmuence (spaia or tempora) beween stimuli from different modditiesis
relatively limited and when conordance surpasses some threshold, acommon
environmental source likely accounts for both stimuli. The perceptud system@ respons
unde these conditionsexhibits cross-modd biases, recalibrations or illusons

Unity assumptionsand the cross-modd illusonsthey explain illudrate tha visud
and auditory stimuli are treated as evidence of asingle environmentally significant entity
or event and that a perceptud @nitOis formed according to princdples andogousto those
involved in Gestalt formation fromvision and from audition. The prindples according to



which perceptud units are formed in the crosssmodd cases, however, are notlimited to a
single moddity, butdeal with theintegration of information from different sensory
systems. In order to avoid characterizing cross-modd illusonsas accidental quirks of
processing, these prindples mug be undestoodto invokeassumptionsabouta common
environmental object or event tha gives rise to sensory stimulation in multiple
moddities, and abouthowit does so (see, for indance, de Gelder and Bertelson 2003,
Wallace et a. 2004) Welch and Warren argued early in the study of cross-modd
interactionsthat to explain such effects requires Ghe suppostion that intersensory biasis
aresult of an attempt by the perceptud system to maintain a perceptud experience
cononant with a unitary eventQ(1980:638). Theimportant point is tha these unity
assumptionsare not specific only to a particular moddity; rather, they amountto either
modadity-indgpendent or multi-modd assumptionsconcerning environment particulars
tha stimulate perceptud experience. They are, in effect, moddity-indgpendent
assumptionsaboutthe sources of sensory stimulation. It is precisely because these
grouping prindples capture genuine regularities in theworld of objects and events that
awareness across different moddities conditutes genuine perceptud awareness of objects
and eventsin theworld.

But thereis still a ggp between influences across the moddities at the sub-
perceptud level and thefailure of the composte sngpshot conaeption at thelevel of
perceptud awareness. Sub-perceptud auditory processing mightresult in illusory visud
expeiences withoutthis showing anything abouteither the content (its naure,
congituents, or richness) of the overall perceptud experience or the appropriateness of
the composte sngpshot conaeption of experience. What is needed is a bridgebetween
claims abouttheinfluence of onemoddity uponwhat is experienced in another and
claims abouttherespective contents of each individud modadity. | bdieve such a
connection exists.

Thegrouping and binding prindples| have mentioned appear systematically to
affect or to determine moddity-specific content. The question is whether assumptions
concerning the unitary nature of an environmental stimulusto vision and audition merely
causly determine perceptud content tha remainsdistinct and discrete in each moddity
or whether they reveal tha perceptud contentindudes unitary condituents shared among



perceptud moddities.

Theperceptud system deploysprindples designed to track, in acausaly or
counierfactudly dependent way, the kindsof ordinary objects and events tha lead to
auditory and visud stimulation. But this assumes perception utilizes moddity-
independent or multi-modd characterizationsof such objects and events. Describing
these opeaationsinvolves attributing to perception some traction on ordinary oljects and
events in a sense tha goes beyond the moddity-specific notionsof Qrisud objectOor
Guditory eventOdeployed within a given moddity. Theideaisthat experience is shgped
by multi-modd organizing prindples, and tha such prindples track oljects and events,
so peception itself involves adimengon of multi-modd or moddity-independent content
tha cannotbe characterized in purely auditory or purely visud terms. Such particulars, in
addition, appear to serve as thelocusfor intermodd binding of perceptible qudities, so
tha thecubeonehddsis experienced as the very same particular onesees. Theblip one
hearsis experienced to stem from the same event as the flash onesees. Perceptud
expeience therefore has adimenson of content that cannotbe captured by a composte
of moddity-specific -- propa or unimodd -- sngpshot-like contents.

Given tha visud experience is affected and condrained by audition, and that
auditory experience is affected and condrained by vision, it istherefore plaugble to
ascribe adimenson of content characterized in moddity-indgpendent or multi-modd
terms even to vision and audition themselves. Thevery same amodd content might be
shared by vison and audition. Visud flashes are visible as flashes of eventsin the
environment; audible blipsare audible as blipsfrom environmental sources.

It seemsfair to suppo® then tha the object- or event-involving character of a given
modadity stems from undelying multi-modd prindples and content with patential for
sharing across modadities. But, even in the case of vision, such content cannotbe
captured by purely visud prindples, and requires appedl to relationsto audition and other
modadities. Likewise, audition mightinvolve alevel of content tha deals with
environmental particulars andthat it shares with vision.

We then have afoothdd onthe solutionto the puzzle aboutaudition | set out
earlier. Audition has an object- or event-involving character because moddity-
independent or multi-modd prindples shape auditory experience and groundalevel of



content that cannotbe characterized in purely auditory terms. We hear sources, oljects,
and events, and notjug sounds pitches, and timbres, because the senses do not act as
isolated systems that ddiver only neat moddity-specific contents from which we learn to
infer the presence of ordinary objects and events.

| am notsuggesting that the moddities of sense perception cannotbe
differentiated. Distina perceptud moddities might each furnish exclusve awareness of a
rangeof prope sengbles. Prope sendbles could indudequdities such as color, timbre,
taste and warmth, and particulars such as odors and sounds | do notwish to eliminae all
boundaies amongthe senses.

Wha | am suggesting is tha a convinang explanaion of the cross-modd effects
requires appeal to adimenson of perceptud content shared across the moddities. If this
isright, then any sngpshot that emerges within a specific moddity isitself already a
multi-modd sculpture infused with information shaped by and gleaned from the other
moddities. Even the content of visionitself cannotthoroughly be undestoodin complete
isolation from the other moddities.

Not only does thetraditiond empiricist conceptiontha likens perceptud
experience to a composte of discrete moddity-specific sngpshotsfail asa
characterization of perceptud experience, but its faillure reveals a perilousflaw in the
visuocentric thinking from which it stems. Thetendency to take vision as an indgpendent
and representative paradigm for theorizing aboutperceptionis notjug incomplete, but
the approach to theorizing aboutperception it foders encourages usto consder each
modadity as an autononousmodeof awareness and domain of inquiry. | have aimed to
show tha this undemines a complete undestanding of perception and leaves outwha is
mog critical for resolving long-standing philosophical debates aboutthe possibility and
groundsof perceptud accessto aworld of thingsand events. Comprehending the
relationships among modadities is hepful in resolving puzzles aboutaudition® object-
and event-involving character. It is, however, essentia to any satisfactory philosophical
undestanding of perception. Thetyranny of thevisud threatensto blind usto the naure
and character of perceptud awareness.

10



