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Introduction

Our senses provide information that often appears to

arrive simultaneously from the same spatial location but

via different modalities, such as when we observe a nois-

ily bouncing ball, heara laughing face, or seea burning
- fire and smell smoke. To the observer, spatial and tem-
_ poral contiguity offers a strong incentive to draw
together sensory cues as deriving from a single object or
event. Cross-talk between the senses is probably adap-
tive. By reducing stimulus ambiguity and by insulating
_the organism from the effects of environmental noise,
cross-talk between the senses improves performance. At
the level of subjective experience, multisensory integra-
tion contributes to a sense of self and an intensified
presence of the perceiver in his or her world. This
aspect of multisensory integration is particularly rele-
¥ant for multisensory perception of emotion, which is
the focus of this chapter. Indeed, disorders of sensory
tegration have been associated with loss of the sense
of self, as has been documented in schizophrenia
i;Bleuber, 1911; de Gelder, Vroomen, Annen, Masthof, &
Hodiamont, 2003; de Gelder, Vroomen, & Hodiamont,

2003).

A

Audiovisual emotion perception: A new case
- Of pairing based on event identity pairings

cial expressions and emotional voice expressions are
mplex visual and auditory stimuli, whereas multisen-
¥ research has traditionally addressed very simple
€nomena, such as the combined processing of a light
0 and a sound beep. It was found that in such
nbinations, the presentation of a weak light flash
1anced localization of a weak auditory stimulus pre-
ited simultaneously. Many researchers in the field of
tisensory perception have argued, either implicitly
explicitly, that focusing on simple stimuli is the safest
e to understanding more complex stimuli. One

well-known exception to this bias in favor of physically
simple stimuli is audiovisual speech. Another is the
audiovisual perception of emotion, which we present
here.

Complex cases are inherently of greater interest be-
cause ‘they concern situations that are more typical of
the rich environment in which the brain operates.
Perhaps of more importance, complex cases are also
more likely to correspond to environmental situations
that resemble constraints the brain faced in the course
of evolution. The simplicity of a stimulus as defined in
physical terms is not the same as simplicity as defined
from an evolutionary point of view. For example, a
square is physically a less complex stimulus than a face,
yet the latter is evolutionarily more functional and thus
“simpler” than the former. Of course, the overall goal is
to apply to the study of complex cases methodological
imperatives similar to those applied to the study of sim-
ple stimulus combinations in the past. Conversely, the
investigation of more complex cases may illuminate im-
portant issues that await discussion for the simple cases.
One such issue is the need to avoid interference from
perceptual strategies of the observer; and this concern
is equally relevant for the simple and the more complex
cases.

We can approach the issue of constraints by asking
what makes the more complex cases different from the
better known, simpler ones. For this purpose we intro-
duce a distinction between pairings based on space-time
coordinates and those primarily based on event identity
(Bertelson & de Gelder, 2003; de Gelder & Bertelson,
2003). The phenomenon of audiovisual pairing of emo-
tion is one example of audiovisual phenomena where
pairing seems to be based on event identity, similar to
audiovisual speech pairings. When event identity is at
stake, cross-talk between the senses is induced not so
much by the requirement that the information arrives
within the same space-time window, as is typically the
case in laboratory experiments with simple stimulus
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pairings, but by the fact that each modality contributes
to event identification. Recognition of event identity is
thus an important ingredient of multisensory percep-
tion of complex stimulus pairings. Of course, depen-
dence on time makes good functional sense, even when
identity plays an important role. For example, syn-
chrony plays a role in audiovisual speech integration
(Bertelson, Vroomen, & de Gelder, 1997; Massaro &
Egan, 1996; Munhall, Gribble, Sacco, & Ward, 1996).
How temporal and spatial factors interact with con-
traints on pairing that have their basis in recognition of
meaningful events is a topic for future research (de
Gelder, 2000; de Gelder & Bertelson, 2003; Frissen & de
Gelder, 2002).

A mention of the processes involved in recognition of
eventidentity brings to the foreground higher cognitive
processes, which play a more important role in complex
event recognition. The multisensory perception of
event identity depends to some extent on the per-
ceiver’s cognitive and emotional state. For instance, in-
tegration might depend on the viewer’s beliefs about
the likelihood that stimuli originated in a single object,
or might even be related to the broader cognitive or
motivational context in which the stimuli are presented.
Such subjective biases would conflict with a major moti-
vation for studying audiovisual integration, which is that
it reflects truly perceptual, automatic, and mandatory
processes that are not influenced by an observer’s
strategies or task settings (for recent discussions see

Bertelson, 1999; Bertelson & de Gelder, 2003; Pylyshyn,

1999).

Fortunately, a wealth of recent empirical data sup-
ports the notion that stimuli that carry emotional
information are perceived nonconsciously. Of course,
this perceptual kernel can be integrated in later, more
cognitive elaborations (LeDoux, 1996), and according
to some definitions, emotions do indeed reflect higﬁer
cognitive states. This relation indicates that recognition
of emotion has a perceptual basis that is insulated from
subjective experience, Jjust as, for example, the percep-
tion of color hasa perceptual basis. For example, we now
know that recognition of emotional stimuli proceeds in
the absence of awareness (e.g., Morris, Ohman, &
Dolan, 1999; Whalen et al., 1998) and, even more radi-
cally, in the absence of primary visual cortex (de Gelder,
Pourtois, van Raamsdonk, Vroomen, & Weiskrantz,
2001; de Gelder, Vroomen, Pourtois, & Weiskrantz,
1999). The fact that facial expressions are perceived in a
mandatory way is thus a good starting point for investi-
gating whether presenting a facial expression together
with an affective tone of voice will have an automatic
and mandatory effect on perceptual processes in the
auditory modality.
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To summarize our discussion to this point,
perspective of the brain’s evolutionary history,
and visual expressions of emotion are simple
that can be processed independently of subjectiy
sciousness. Against this background it appears pl;
that audiovisual pairing of emotional stimul; pr
in an automatic and mandatory way even if ;
plays an important role in this kind of multis
event.

Before reviewing the research on this pheno
we wish to clarify the distinction between the ml
sory perception of emotion, on the one hand,
the other, similarities in the perception of emotio :
sual and auditory modalities. As a first approach
contrast the specific issues related to the percepti
multisensory affect with studies that have invest g
similarities between perceiving emotion in either
auditory or the visual modality.

Correspondences between perceiving emotion
in faces and voices

The overwhelming majority or studies on human eir
tion recognition have used facial expressions (for
cent overview, see Adolphs, 2002; see also Adolpl
Damasio, Tranel, & Damasio, 1996), but only a few i
ies have studied how emotion in the voice is perceived
(see Ross, 2000, for a review). Researchers have
interested in finding similarities between face and vo
recognition and in acquiring empirical evidence
the existence of a common, abstract processing lo
that would be shared by visual and auditory affect
processes alike (Borod et al., 2000; Van Lancker
Canter, 1982). In support of this perspective, patie
with visual impairments were tested for residual audi
tory abilities, and vice versa. For some time this researeli
was also conducted within a framework of hemispheri¢
differences, and evidence was adduced for right hemi
spheric involvement in the perception of facial and
vocal expressions. More specific questions targeting in-
dividual emotions came to the fore as it became in-
creasingly clear that different types (positive vs. nega
tive) and different kinds of emotions (e.g., fear vs.
happiness) are subserved by different subsystems of the
brain (Adolphs et al., 1996).

It is fair to say that at present, there is no consensus
on the existence of a dedicated functional and neuro-
anatomical locus where both facial and vocal expres:
sions might be processed. A strong case was initially
made for a role of the amygdala in recognizing facial as
well as vocal expressions of fear, but so far studies have
not yielded consistent results (Scott et al., 1997; but see
Adolphs & Tranel, 1999; Anderson & Phelps, 1998).
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