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Abstract The debate about direct perception encompasses different topics, one of
which concerns the richness of the contents of perceptual experiences. Can we directly
perceive only low-level properties, like edges, colors etc. (the sparse-content view), or
can we perceive high-level properties and entities as well (the liberal-content view)?
The aim of the paper is to defend the claim that the content of our perceptual experience
can include emotions and also person impressions. Using these examples, an argument
is developed to defend a liberal-content view for core examples of social cognition.
This view is developed and contrasted with accounts which claim that in the case
of registering another person’s emotion while seeing them, we have to describe the
relevant content not as the content of a perceptual experience, but of a perceptual
belief. The paper defends the view that perceptual experiences can have a rich content
yet remain separable from beliefs formed on the basis of the experience. How liberal
and enriched the content of a perceptual experience is will depend upon the expertise
a person has developed in the field. This is supported by the argument that perceptual
experiences can be systematically enriched by perceiving affordances of objects, by
pattern recognition or by top-down processes, as analyzed by processes of cognitive
penetration or predictive coding.
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1 Introduction

The debate about direct perception encompasses different topics, one of which con-
cerns the richness of the contents of perceptual experiences. While some argue that
the contents of perceptual experiences are exclusively low-level properties like edges,
ridges, colors and shapes (Tye 1995), in recent years many people have argued that
the contents of perceptual experiences can involve high-level properties or entities.
The most important candidates for high-level properties in the recent literature are
causal relations (Butterfill 2009; Siegel 2009), intentions (Pacherie 2005), actions and
agency (Gao et al. 2009; Rutherford and Kuhlmeier 2013), and natural and artifi-
cial kinds (Bayne 2009; Siegel 2010). We also find the suggestion that the content
of a perceptual experience can be the meaning of a sentence. This is argued by
Siegel (2006), who relies on the phenomenological difference between listening to
the same sentence in a foreign language before and after learning that language. In
the same way, a phenomenological perspective is often used to argue for the rich
content of our perceptual experience in social cognition, e.g. in Gallagher (2008)
and Zahavi (2011). These phenomenological observations are in need of additional
arguments, since they alone do not allow us to exclude the alternative explanation
that there is only sparse content in perceptual experience, but that our phenom-
enology is a product of the combination of sparse perceptual experience with rich
perception-based beliefs. The aim of the present paper is to offer a systematic defense
of the liberal-content-view of perceptual experiences for emotions, and to outline
how this view can be generalized to account for the formation of person impressions.
A consequence of the view I defend is that direct perception can be acknowledged
as a strategy of epistemic access in understanding others, since perceiving persons
can result in a perceptual experience (“percept” for short) with a rich content. On
the other hand, its role in explaining our understanding of others should not be
overestimated, for we actually rely on a multiplicity of epistemic strategies to under-
stand others, including simulation, theory-based inferences, interaction, and direct
perception (Newen 2015). Before defending the liberal-content view of perceptual
experience, we need to clarify which aspects of direct perception should be distin-
guished.

2 Situating my thesis about direct perception

There are many aspects to the debate about direct perception, and the richness of the
content of perceptual experience is only one of them. Let me brieflymention two other
aspects, simply in order to clarify that they are not part of the following discussion.
From an ontological perspective, one question concerns the exact nature of the direct
relatum of a perceptual experience: do I perceive an object in the world directly or only
indirectly, where in the latter case the direct relatum is a sense-datum? It is a presuppo-
sition of the discussion that in the case of veridical perception we are directly related
to objects in the world (metaphysical direct perception). Concerning informational
processing, another question is whether the processes leading to a visual experience
involve inferences or not. I remain agnostic on this, because the central question of
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how rich the content of a perceptual experience is can be discussed independently of
any position concerning the role of inferences.

To answer the central question of how liberal the content of a perceptual experience
is, we first must establish a difference between perceptual experience and perception-
based belief. If the difference vanishes, the claim that perceptual content can be liberal
becomes uninteresting, because it no longer involves a claim about a perceptual state,
but is rather a claim about a mixed state that integrates perception and belief. In
that case, it is trivially true that we can deal with a liberal content based on per-
ception. Thus, it is necessary to argue for the distinction. After doing so, I aim to
defend a liberal-content view in the case of social perception, i.e. that content can
involve emotions and person impressions. The arguments for this claim include (i)
the central evolutionary role of social perception, (ii) the pattern theory of observable
social cognitive phenomena, and (iii) evidence from pattern recognition and predic-
tive coding that enables us to understand how social perception is systematically
enriched.

3 The distinction between perceptual experience and perception-based
belief

Why should we separate perceptual experience from perception-based belief? The
alternative view is that they are so strongly intertwined that they are not distinguish-
able at all. Such a position can be maintained, for instance, on the basis of dynamic
system theories that aim to give up any separation of perception, action, and cognition,
including beliefs (van Gelder and Port 1995; Hurley 1998). I think this an implausible
aspect of some variants of dynamic systems approaches, however; instead, I defend
the separation by summarizing some standard arguments and adding some new con-
siderations of my own.

One important observation is the stability of visual illusions, e.g. in the case of
the Müller-Lyer arrows, one arrow looks shorter) even if we form the correct belief
that both arrows have the same length (based on measurement). Further arguments
for the distinction between perceptual experience and perception-based belief rely
on specifying their different properties. We can certainly find such properties if we
understand them as characteristic properties for standard cases, but I grant that those
properties are not able to function as definitional criteria. However, this is not needed
in order to argue for the separation of paradigmatic cases of perceptual experience, e.g.
between a veridical visual experience and a belief based on that experience. To a first
approximation, we can maintain this distinction by presupposing for a typical belief
that its representation is language-based, where this includes representations which
are based on natural language as well as linguaform representation (as is usually
presupposed in a language of thought, for example).

Furthermore, although my focus in the present discussion is on visual experience,
I intend to generalize such that it is possible to include experiences based on other
senses, as well as multisensory experiences. How can we characterize core features of
veridical visual experience in contrast to beliefs, where the latter are here understood as
language-based cognitive evaluations at a time point? In a typical case, such experience
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is image-like,while typical (language-based) judgments or beliefs are proposition-like,
i.e. they are a composition of concepts. The feature of being image-like can be spelled
out as being iconic, and thus as not having a canonical decomposition, as is true for
typical cases of (language-based) beliefs (Fodor 2008). Sometimes, the properties of
being continuous/discrete (Maley 2011) and analog/digital (Dretske 1981) are also
used to characterize the distinction, and to make the related observation that features
of perceptual experiences have no borderline, not even a fuzzy one, while beliefs
and the concepts involved need some borderlines in order to transfer some minimally
specific information. The latter features are connected with two arguments often used
to contrast perceptual experience with concepts. Here, I want to use these as arguments
to characterize perception as different from belief, while leaving open the definition
of concepts (but see Newen and Bartels 2007; Newen and Marchi 2016). The first is
the so-called argument for the “richness” of perceptual experience. To distinguish this
from my central question about the liberal/rich content of the perceptual experience, I
propose to call this the argument for the plurality of features in a perceptual experience.
A perceptual experience involves a great many features of a scene, e.g. when seeing a
picture of twenty peoplewho are all dressed differently, we actually see all these people
in their specific attire and their spatial arrangement, while at the level of belief we are
forced to abstract from much of the plurality of details that we instantly perceive. A
belief (even a rather extended language-based belief) is in principlemuchmore abstract
in its information than a perceptual experience, with its great plurality of detail.1

The second argument, for the fine-grainedness of perceptual experience, aims to
show that there is not only a lack of abstraction in perceptual experience as compared
to belief, but also a principled limitation on the fineness of grain of belief as compared
to perceptual experience. The latter involves shades of colors and a variety of noises,
shapes, and motional dynamics, which we cannot account for through our beliefs or
the concepts involved in them. The latter are not fine-grained enough to account for
the details we register in our perceptual experience. For example, when seeing two
shades of red simultaneously, I can distinguish them even if they are of a very closely
matching shade. But if I see them one after the other in different situations, I can no
longer distinguish them, due to lacking a direct comparison. Since the concepts on
which our beliefs are based have the core function of being useable for reidentification
of the relevant properties involved in different situations (Newen and Bartels 2007),
and reidentification in different situations is not epistemically possible for two closely
related shades of red, it follows, in principle, that at the level of concepts (and beliefs
involving them), we never reach the fineness of grain available to us when perceiving a
scene. Another important criterion, characteristic of veridical perceptual experience, is
a rather strict variation dependence on the actual sensory stimulus, while a (language-
based) belief is typically not disposed to vary so strongly on a change in input stimuli.
Thus,we have at least the following characteristic properties of perceptual experiences,
which normally do not hold for beliefs, at least when the latter are language-based.
Perceptual experiences are iconic, continuous and analog; they involve a plurality of

1 Myaccount of the higher-level abstractness of beliefs does not imply that I think of beliefs as combinations
of abstract symbols in a language of thought, like Fodor (1975), but it remains consistent with beliefs being
anchored in perception (for detailed view on concepts, see Newen and Marchi 2016).
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features (lots of details), have a high fineness of grain, and co-vary rather strictly2

with the actual sensory stimuli. This allows us to distinguish perceptual experiences
rather clearly from the beliefs based upon them, as long as the beliefs are understood
as language-based cognitive evaluations at a time point (it does not matter whether we
are dealing with a natural language or a language of thought, as proposed by Fodor
1975). The central question is: Can perceptual experiences in a situation in which we
can clearly distinguish a language-based token belief have a liberal content?

We need to be aware that there are other accounts of the concept of belief which I
cannot address in this article. Let me briefly mention two central accounts, however,
as well as the general lines of argument they suggest concerning the central question
of how liberal the content of a perceptual experience is. Beliefs can be understood
as dispositions (Schwitzgebel 2002), or as token mental states which may be real-
ized in non-linguistic animals and children (Allen 1999; Newen and Bartels 2007;
Glock 2010). In both cases it is much easier to argue that the content of the perceptual
experience is enriched by the background beliefs. If one accepts that some beliefs are
dispositions, then for those beliefs we lose the clear distinction between perceptual
experience and perception-based belief which is a presupposition of the debate. A
change of belief is in such cases characterizable as a change in the long-term disposi-
tion to behave. There is evidence that long-term dispositions are interwoven with the
process of constructing a perceptual experience. This inspired the radical claim of Noë
(2004) that without sensorimotor contingencies, which are simply dispositions, we are
not able to develop our three-dimensional perceptual experience. If some beliefs are
dispositions and these dispositions are a constitutive part of the process forming a
perceptual experience, then beliefs can be a constitutive part of perceptual experience.
The only way to block this conclusion would be to argue that those dispositions which
are a constitutive part of the process forming a perceptual experience are radically
different from those dispositions which are candidates for beliefs. This difficult chal-
lenge to argue for a clear difference of two types of dispositions has to be met by
those who want to defend a principled claim that the content of perceptual experience
can only be sparse and allow for some beliefs to be dispositions. Let us now glance
at the account of beliefs as token mental states: possessed by non-linguistic animals
and children. For those it is plausible to argue that such phenomena should better be
described as “belief-like states” which can have a motivational role for goal-directed
action. Like standard language-based beliefs of adults based on a perceptual expe-
rience they strictly co-vary with an ongoing perceptual experience, but they do not
involve any linguistic concepts because non-linguistic animals and children do not
have such things. Thus, the integration process leading to a perceptual experience in
these subjects is an integration of the perceptual inputs and all relevant memorized
perceptual images. Since there are no linguistic representations available for these sub-
jects to be separated from the perceptual representations, it seems rather difficult to
understand how the brain can prevent any relevant information available in the context
from being integrated into the perceptual experience formed in the situation. Thus, if

2 Exceptions are variations which are accounted for by phenomena like change-blindness or inattentional
blindness (Noë 2004). More important is the role of imagination, which shares all the other features of
perceptual experiences but lacks the co-variation with an actual stimulus.
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Fig. 1 The alternative views

non-linguistic animals and children have token beliefs at all, those are a central part
of the process of forming a perceptual experience. The challenge for proponents of a
sparse-content view is to show that despite the total lack of linguistic concepts, there
is perceptual processing in non-linguistic animals and children which is clearly sep-
arable from further abstract processing, such that the abstract processing can deliver
a belief which is different from the perceptual experience. If such a difference could
be established, then additional argument would be needed to show that the content of
the perceptual experience always remains sparse. These challenges for the two under-
standings of the concept of belief are worth noting, but cannot be further discussed
here. In the rest of the article I focus on the most important and most challenging case
for the liberal-content thesis: Can we defend the liberal-content view for perceptual
experience in a case where such experience is clearly separable from any belief, seen
as a language-based cognitive evaluation at a time-point? Thus, the question remains
whether in such a case perceptual experience can have a rich content, or only a sparse
one (Fig. 1).

A different way to pose the question is by asking whether perceptual experience can
be enriched by concepts or language-based background beliefs or memorized images
modifying the process of forming the perceptual experience, or whether the perceptual
experience is a result only of rather rigid bottom-up processes always leading to a
sparse content. If we can establish enrichment processes as part of percept formation,
and show that there can be a systematic top-down influence of concepts, memorized
images or language-based beliefs on the formation of perceptual experience, then this
indicates that the contents of a perceptual experience can be rich, insofar as they can
be enriched by these influencing beliefs, concepts or memorized images.

In arguing for the liberal-content view, I proceed by introducing some non-social
examples which furnish evidence that perceptual experience has a rich content: to this
end, I discuss affordances, and argue that perceptual experience can be enriched by
memorized image contents, citing examples of conceptual contents of which one main
case is the perceptions of chess experts as compared to novices (Sect. 4).

4 Evidence for a rich content of perception: organizing perceptual
experiences by integrated patterns of non-social objects or situations

One possible strategy in arguing for a rich content for perceptual experiences is to
cite evidence that the structuring of the perceptual input is essentially shaped by rich
content that could not be understood as part of the perceptual experience if it were
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always sparse. First, when we perceive objects, we not only perceive the object but
also the possibilities involved in dealing with it, i.e. its affordances: when we perceive
a cup, for instance, it affords us to reach out to it and grasp it by its handle, without
any instruction to do so (given sufficient motivation and attention). Several studies
indicate that merely viewing an affording object triggers motor activations in the brain
(fMRI confirmation by Chao andMartin 2000; EEG-support by Proverbio et al. 2011).
This can best be understood in terms of perceiving affordances (Gibson 1979), since
the motor activations are correlated with a conscious registration of the possibility to
act not only in human adults but also in non-linguistic animals and children.3 Since
the registration of affordances remains perceptual but includes the enriched content
of the perception, namely possible action with the object, this is a first step beyond a
sparse-content view.

A follow-up question is how complex these affordances can be. To fostermy liberal-
content view, I want to make use of evidence provided by modern developments in
Gestalt psychology, since Gestalt principles organize sensory input and thereby can
enrich the perceptual experience (in principle in contrast to a perceptual experience
organized without Gestalt principles). It has been shown that this not only involves
perceptual grouping principles like proximity, good continuation, closure, symmetry
or parallelism (Wagemans et al. 2012a, b), but also that past experience plays a role
in basic processes like figure-ground segregation (Trujillo et al. 2010). This raises
the possibility that memorized higher-level information may enrich the content of the
perceptual experience. To prove that this can actually be the case, we need convincing
case studies: a well-known case is the picture of the “Dalmatian dog” which at first
glance looks like an unorganized structure of black and white dots. If we receive the
information that there is a dog in the picture then we quickly see it, and once we
detect the dog the perceptual content changes: we can never again see this picture
as one of random black and white dots. To provide an example of the influence of
complex background memories, I elaborate below on the perceptual experience of
chess masters looking at a chess board during a game, defending the claim that chess
experts rely on complex visual pattern-matching. With her superior organization of
knowledge, a chess expert can rapidly perceive a promising move, just like a medical
expert can quickly notice an inconsistency in a suggested diagnosis. The process of
using this information smoothly relies heavily on fine-grained pattern-discrimination
and pattern-matching (Gobet 1997) in the relevant situation, rather than on drawing
inferences or making judgments. This is supported (a) by general observations about
the way people recall chess positions. When seeing a chess board that contains a real,
meaningful arrangement, chess experts excel when compared to novices in recalling
positions, but perform no better in the case of scrambled, impossible positions (Gobet
and Simon 1996). This indicates that they are able to see meaningful patterns that a
novice cannot. Furthermore, (b) we can rely on cognitive studies conducted in recent

3 One might worry whether the motor activations in the brain are a constitutive part of the perceptual
process or only a causal consequence of it. A conclusive account of this distinction is not possible here. But
it is sufficient to highlight that in a context of registering an affordance of an apple, such as being edible,
this registration is strongly intertwined with the act of perceiving the apple and that this act of registering
the affordance can happen even for agents who are not able to form language-based beliefs.
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years in order to rule out the alternative that the chess expert has the same perceptual
experience as the novice and differs only in their judgments. We need evidence that
the higher-level pattern-activation process used by chess experts is part of the percep-
tual process and belongs not only to judgment. We can find this in two steps: (i) In
a recent neuroimaging study, the comparison of intact versus disturbed perception of
global gestalt indicated the significant role of the temporo-parietal junction (TPJ) in
the intact perception of global gestalt (Huberle and Karnath 2012). This location cor-
responded well with the areas known to be damaged or impaired in patients with
simultanagnosia after stroke or due to neurodegenerative diseases. Simultanagnosia is
clearly a deficit in the perceptual process, typically consisting in patients perceiving all
the components of a complex object but not the pattern that the object constitutes: e.g.
patients can see the vertical column of 8 Xs and the horizontal column (attached at the
bottom right) consisting of a further 4 Xs. But they cannot see the L formed by these
Xs. Of course, the patient can see Ls, and may look at the general shape of an X which
is constituted out of Ls. In this case, the patient can see all the Ls but lack the percep-
tual experience of an X. The study concluded that the TPJ plays an important role in
the integration of individual items in a holistic perceptual experience. (ii) To return to
chess experts, Karnath’s group (Rennig et al. 2013) started with the working hypothe-
sis that chess experts who rely very heavily on holistic perceptual experiences should
rely significantly more on TPJ activation when perceiving complex chess situations.
The meta-analysis of the fMRI data from four studies that compared chess experts
with chess novices during the presentation of complex chess-related visual stimuli
proved their hypothesis. They observed higher TPJ signals in chess experts in com-
parison to novices during observations of complex chess positions. This difference
was consistent across different tasks in several independent experiments (Rennig et al.
2013). I take this case study in expert perception to show that perceptual experience
can be influenced by different cognitive processes relying on the expertise, where
these processes enable holistic pattern formation to form the percept. This case study
should be seen in the context of several studies on perception in sports activities,
where strong differences between the perception of experts and novices were also
reported (e.g. perceiving the direction and force of squash strokes, Abernethy et al.
2001). Thus, it seems that expert perception of objects or processes leads systemati-
cally to differences between the perceptual experiences of experts and novices, due to
a knowledge-based enrichment of perceptual experiences in the former case.

Let me consider one alternative explanation: perhaps the expert knowledge does not
enrich the perceptual experience but rather modifies a perceptual module which pro-
duces a different perceptual experience than before the modification. Since the central
claim of this article concerns the richness of the content of our perceptual experi-
ence but not the mechanism of producing the richness of the content, this alternative
interpretation is not a challenge as long as it allows for the content of the perceptual
experience to be richer after expert knowledge has modified a perceptual module.
Thus, if one accepts a modular view which still allows for some modifications of
modular processes by expert knowledge (weak modularity view) and thereby allows
for richer contents of visual experiences despite relying on a modularity view, then
there is no conflict with the liberal-content view.
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A conflict arises only if one combines a modular view of perceptual processing
with the claim that perceptual processes are (always) impenetrable by concepts or
expert knowledge (strong modularity view). Then it follows that if the only change
from one situation to another is an activation of a concept or background knowl-
edge, then the perceptual experience must remain the same sparse content and any
impression of modified perception can only be interpreted as a change at the level
of judgments based on the constant perceptual experience. This leads directly into
the heart of the intense debate about cognitive penetration of perceptual experience
(Macpherson 2012; Vetter and Newen 2014; Firestone and Scholl forthcoming). Just
to be clear: there is no need to defend the possibility of cognitive penetration to make
an argument for a liberal-content view because the liberal-content view does not imply
a strong modularity view (with impenetrability of perceptual processes)4; but if we
have evidence for the possibility of cognitive penetration then this is additional sup-
port for the liberal-content view because then we allow for two mechanisms which
may produce rich contents of perceptual experiences, namely (long-term) modified
perceptual modules or situational top-down influences by activations of concepts or
background knowledge. Thus, I refer the reader to additional arguments for cognitive
penetration (Macpherson 2012; Vetter and Newen 2014),5 and I argue here for cogni-
tive penetration only in the special case of emotion recognition, which is in focus for
the central part of the paper.

Having discussed evidence for the liberal-content view in non-social contexts, I
now switch to social cognition to deliver additional specific evidence.

5 Emotion recognition as a perceptual process leading to a perceptual
experience with a rich content

To make a convincing case for emotions, I shall argue that emotion recognition in the
case of basic emotions is a perceptual process since it combines central features, i.e. it
is evolutionarily very important, very quickly formed, and action-guiding in relation

4 See Toribio (2015) for a position combining impenetrability with a liberal-content account. But in her
proposal it is not clear enough how the enrichment can be realized, especially since the enrichment has to
be realized by a nonpenetrable module. Even in token cases without cognitive penetration, I allow for a
weak modularity view.
5 To strengthen the argument for the liberal-content view, I highlight one case study supporting the cognitive
penetration of perceptual experience by conceptual knowledge: Winawer et al. (2007) demonstrated the
influence of basic color concepts on perception. They presented Russian and English speakers with color
swatches of different shades of blue. The experiment is based on different ways of categorizing shades of
“blue” in both languages: Russians lexicalize the category blue with two basic level terms: “siniy”’ for
darker blues and “goluboy” for lighter blues, while the English have just one basic-level term “blue.” The
students were asked to decide as quickly as possible whether a top color exactly matched a color on its left or
on its right. While all shades of colors were in the category “blue” for the English, the colors were part of the
two different basic categories of blue for the Russian speakers. Since we expect to perceive the difference
between different color categories more intensely than within-category differences, we should expect that
the Russian speakers have quicker reaction times on between-category trials than within-category trials,
while the English speakers should show no such effect. And this is exactly what was observed. Further
evidence of a top-down influence of linguistic labels or categories on perception is reviewed by Lupyan
(2012).
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to online observations of typical features constituting the emotion6 (even for non-
linguistic children) (Sect. 5.1); then I argue that the content of emotion recognition
is rich by showing that emotions are individuated as patterns with a rich content
(Sect. 5.2). Furthermore, the richness of the content is supported by the observation
that the process of emotion recognition is a process of pattern recognition such that
memorized patterns can enrich parsimonious inputs (Sect. 5.3).

5.1 Emotion recognition as a perceptual process

Why is the process of recognizing a basic emotion like fear, anger, joy or sadness a
perceptual process which leads to a perceptual experience and not always to a judg-
ment?

(a) Evolutionary importance: It is extremely important for humans as hyper-social
beings to quickly and reliably notice emotional states and the intentions to act of
the human beings they interact with. This makes it very plausible that this infor-
mation is part of our perceptual experience, especially since this is partially shared
with some nonhuman animals who lack representations of beliefs in any linguis-
tic format. For present purposes, I focus on recognizing emotions. The roots of
this ability are anchored in nonhuman animals. The recognition of facial expres-
sion is known to be relevant for nonhuman primates (Leopold and Rhodes 2010).
Chimpanzees and rhesus monkeys rely on the accurate interpretation of facial
expressions since this—as with humans—is used for nonverbal communication
in their social group. It has furthermore been shown that nonhuman primates do
not simply rely on feature detection, but on a combination of detecting features
and configural pattern (Parr 2008; Parr and Heintz 2009). Furthermore, there is a
famous literature which argues for a psychoevolutionary account of human emo-
tions (Griffiths 1997, 2004; Panksepp 1998, 2000). These authors bring together
a lot of interesting evidence for the evolutionary basis of at least some emotions.
The main evidence concerns e.g. neural circuits of fear, which are shared between
humans and some nonhuman animals, aswell as evidence for the existence of basic
emotions. Ekman has shown that some emotions, including anger, fear, happiness,
sadness, disgust, etc. are widely shared across all the cultures he has investigated,
and that these emotions are easily and reliable recognized (Ekman and Friesen
1971).

(b) The online action-guiding role of a percept in the case of registering an emotion:
For smooth interaction,we need to be able to register online the emotional situation
of the interaction partner on the basis of social signals, independently of whether
we in addition have language-based beliefs. This has been nicely demonstrated by
recent work on naturalistic early parent–infant interaction with infants between
12 and 36 month of age. The interesting result was that synchronic interaction and

6 The phrase “observing typical features constituting the emotion in this situation” is meant to be a neutral
description of the fact that emotion recognition is based on a perceptual process of registering a person, her
face, her body posture etc., but leaving open whether the content of this perceptual process is rich or sparse
because this is what the argument is aiming for.
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a smooth interactive dialog was shown not to be possible in a situation in which
there was an established dyad of interaction with severe emotional neglect. The
latter is supposed to be based on inadequate automatic social signal processing
(Avril et al. 2014). The general argument is that it is plausible that a content
(e.g. a rich cluster of social features) is part of a perceptual experience (not of
a belief) if the percept is involved in the online shaping and transforming of
our dispositions to act according to this content. I can perceive an apple being
reachable, and I can perceive this very apple as ripe and as being edible (Nanay
2011). If we generalize this to emotions, I can perceive someone’s anger because
I am disposed (online) to defend myself. Since the online perception of another
person’s emotion modifies (online) our dispositions to interact according to the
rich unit of features constituting the emotions, it is plausible that the content of
the perceptual experience is the rich emotion itself.

These aspects indicate that the content of registering another’s emotion (at least for
basic emotions) is actually part of the perceptual experience, and not only of the belief
formed on the basis of that experience (if such a belief is formed at all).

5.2 Emotions are individuated as rich patterns of characteristic features

Why should we accept that the content of an emotion is rich rather than sparse?
We can start with the common observation that, from a first-person perspective,
we often have a rich phenomenology while registering the emotion of another
person (call this the argument from phenomenology). But this observation in iso-
lation does not settle the matter, because this rich phenomenology could either
be an aspect of the perceptual experience alone or a product of the associ-
ation of the perceptual experience with some post-perceptually formed beliefs.
But I can offer the following additional arguments to bolster the claim. I first
argue that emotions are individuated as rich patterns of characteristic features
(Sect. 5.2), then take up the question of whether such a rich pattern can be the
content of the perceptual process that is involved in (online) emotion recognition
(Sect. 5.3).

What exactly is the mental object that I want to claim is directly perceivable? I
defend the view that we can perceive those mental phenomena which are individuated
as a pattern of characteristic features. Let me illustrate this view by discussing the
emotional episode of test anxiety (the basic emotion of fear towards an aggressive
dog is discussed in Newen et al. 2015). We are using the expression “test anxiety” to
speak about a type of fear that is individuated by a pattern of characteristic features.
These include: (1) a typical physiological arousal that is a consequence of bodily
changes due to changes in the autonomic nervous system, including increased heart
rate and flat breathing; (2) a typical behavior or behavioral disposition, including
flight or freezing behavior; (3) a typical facial expression, gesture, or body posture,
etc.; (4) a typical phenomenal experience of fear; (5) a typical (explicit) cognitive
evaluation of the forthcoming test (that it is important and that the subject will fail it).
Furthermore, every emotional episode has (6) an intentional object, e.g. the upcoming
test in mathematics. Features 1–5 are integrated into an (often implicit) appraisal of
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the intentional object as dangerous. The appraisal is integrated with the intentional
object into the unity of the emotional episode. This view allows that some features
could be missing (e.g. the facial expression may be inhibited, due to intense training
in “poker face”). However, as long as a minimum of features is realized, we still
have an episode of test anxiety. Depending on the type of emotion, some features
may be necessary, e.g., in the case of test anxiety, the cognitive evaluation of having a
forthcoming test that one is not able tomaster. It also seems tobe the case that the typical
physiological arousal is not merely a typical but indeed a necessary component since
any emotional episode involves some type of characteristic bodily arousal (althoughwe
can allow for somevariation of the type of arousal involved in the same type of emotion,
Barlassina andNewen2013).Onemightwonderwhy I do not include neural correlates.
Since I argue from a position of antecedent naturalism, neural correlates are not an
extra component in addition to the characteristic features already mentioned above—
we might mention neural correlates as an informative aspect for the individuation
of certain features of emotion, but we do not have to, since they concern the same
features that have already been mentioned, with information accessed in a different
manner.7

This account of emotional episodes as a pattern of characteristic features comes
with several advantages: in particular, it allows us to account for both evolutionarily
anchored and widely shared basic emotions, as well as for culturally varying emo-
tions (Newen et al. 2015). Basic emotions (Ekman 1972) as evolutionary anchored
may be realized without any cognitive evaluation, e.g. seeing the dog is sufficient
to produce the appraisal of fear directed towards the dog (Le Doux 1998). The pat-
tern theory can account for this, as well as for culturally varying emotions of the
same type, because the pattern remains the same even if one aspect is missing or
developed in a slightly different manner. The pattern theory is furthermore able to
account for cases in which there is not just cultural variation of an emotion type,
but also when there is a radical cultural difference in the categories of emotion (see
Welpinghus and Newen 2012), e.g. “song”, on the island Ifaluk, is the word for a
righteous form of anger, which differs from the concept typical in Western cultures
in that it does not involve any aggression. This indicates that it is really a different
type of emotion. These examples of rather different emotions motivate the social con-
structionist account of emotion, which takes emotions to be social constructs that
are completely shaped by cultural conventions (Lutz 1986; Heelas 1986). The pat-
tern theory can account for such cases, while accepting the evolutionary anchoring
of basic emotions which unfold in ontogeny into “cognitive” emotions (Zinck and
Newen 2008). Thus, the pattern theory can account for emotions as unities that are
neither arbitrary conventional constructions, nor completely determined by evolution-
ary aspects. One way to spell out the ontology of a pattern theory of emotion is to
argue that the pattern of characteristic features form a homeostatic property cluster,
constituted by a combination of causal and social processes (Welpinghus 2015). How-
ever, a detailed ontology of emotions goes beyond the scope of the present article (Fig.
2).

7 Neural correlates may be used in a clinical or scientific context to infer whether a person is experiencing
emotions, but are not used in ordinary contexts since we cannot access them in ordinary interactions.
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Fig. 2 The pattern of test anxiety

Fig. 3 Pattern recognition when seeing a house

5.3 Emotion recognition as pattern recognition: a process of enriching the
content of perceptual experience

If it is accepted that emotions are individuated as patterns, we can provide a nice
description of the process of emotion recognition as one of recognizing the pattern of
the relevant emotion type. Before applying this to emotions, let me illustrate the core
idea using the typical childhood example of drawing a house (Fig. 3).

We easily agree on the characteristic features of a village house when we focus on
the features visible from the outside. These include walls, windows, a front door, a
roof, and a chimney, as well as a garden with trees and bushes. These features form
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a pattern of a house, even if in one drawing the front door is missing, or if in another
there is neither a roof nor a chimney. The pattern can remain the same even if the
components that realize it vary.8 This can be transferred to the recognition process. I
can recognize the drawing as one of a house, even if one or two of the characteristic
features of the house are missing. How is this possible? Perceiving an object is not
a purely passive process, like taking a photograph: it is a constructive process. All
modern theories of perception account for this constructive component (e.g. O’Regan
and Noë 2001 theory of enacted perception), as do theories of cognitive penetration
(Macpherson 2012; Siegel 2012) and theories of predictive coding (Hohwy 2014). One
important aspect of the constructive process is the enrichment of selected core sensory
information. One way of realizing this is by the activation of a rich memorized mental
image that best suits the core sensory information. If we have learned the relevant
pattern of how a house looks from the outside and memorized a respective mental
image, then seeing a child’s drawing initiates a process of interaction between bottom-
up and top-down processes that includes the activation of this stored mental image,
such that it enriches the core sensory information to form a perceptual experience of
seeing a drawing of a house.

The same process of pattern recognition takes place in the case of recognizing
emotions (Newen et al. 2015). Let me elaborate upon this claim. The relevant pattern
of test anxiety is formed either on the basis of having personally experienced the
situation of taking an important test together with a deep fear of potential failure,
or after having observed others in such situations. Usually, we can rely on both, at
least in cases of basic emotion. In such a standard case of having undergone some
text anxiety in the past, and having experienced several situations of other people in
a very similar situation, I can optimize the mental pattern of test anxiety. If I have
undergone the emotion myself, it will be easy to register some of the most relevant
features constituting the emotion, e.g. the intentional object (the important upcoming
or ongoing test), the typical cognitive evaluation and the behavioural disposition, as
well as the typical phenomenal experience (see Fig. 3).

But how does this help to recognize a case of test anxiety when observing others? I
cannot easily access the phenomenal experience of the other, or know whether she is
undergoing the relevant cognitive evaluations. In addition to integrating the features
constituting the emotion into a pattern, one usually learns to associate the type of
context that is typical (e.g. a classroom situation or a person waiting in front of an
office with a sign that reads: “Please do not disturb. Oral examinations”). Contextual
information can be rather easily observed and can help to activate the relevant pattern.
In the case of recognizing a house, it helps a lot to see a house (even if the drawing is
bad) in the context of a garden with trees near a street, and if it is the right size relative
to the surrounding elements. Analogously, in the recognition process we benefit from
a direct coupling of the characteristic features of an emotion with paradigm contextual
information. If I am the examiner, it is often sufficient to register the core components
of the fearful face and trembling voice of a candidate to activate the mental pattern of
test anxiety, and to develop the perceptual experience of the candidate with test anxi-

8 This idea is also used by v. Savigny (1988) to develop an interpretation of the later Wittgenstein.
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ety. From knowing the situation as an examiner, I can activate the relevant intentional
object as part of activating the mental pattern of test anxiety. This enrichment real-
ized through the process of pattern recognition can most plausibly be evaluated as an
enrichment of the perceptual experience, in accordance with recent cognitive models
of perception, e.g. Ernst and Bülthoff (2004). Furthermore, pattern recognition is one
standard type of process involved in the construction of a percept which is accepted
almost without dispute as a process that enables completing a percept by activating a
memorized pattern on the basis of parsimonious inputs. There is a debate whether pat-
tern recognition is mainly a process that relies on templatematching, feature detection,
or prototype evaluation, or some other mechanism but it is commonly accepted that
pattern recognition is involved in face recognition and in visual Gestalt recognition of
different complexities. Putting the three arguments together—(i) emotion recognition
is a perceptual process, (ii) emotion recognition involves a rich content, i.e. an emotion
pattern, and (iii) it is a process of pattern recognition—makes it very plausible that
emotion recognition (at least of basic emotions) is a perceptual process resulting in a
perceptual experience with a rich content.

In general, in addition to the core features of the pattern constituting a type of
emotion, we learn to associate the typical cause of an emotion and the typical context.
We are also able to integrate information about specific individuals and how their
facial expression of emotion works, e.g. if a person in the family is suffering from
Parkinson’s disease and thus has strong constraints in moving their facial muscles,
an expression of joy may be difficult to register at first; however, after a while one
learns to see this person’s joy by having stored a special mental image of his or her
expected facial expression. As we have illustrated above (Sect. 5.1), there is a lot of
evidence that perceptual learning processes enable us to have perceptual experiences
with a rich content, e.g. the case of chess experts. Putting this evidence together
allows us to conclude that the content of a perceptual experience can be rich, because
the perceptual experience is systematically enriched by stored mental images. How
rich that content is depends on the available or learned mental images, concepts or
beliefs. Experts in a field can perceive much more than laypersons, but in all these
cases there nevertheless remains a difference between a perceptual experience and a
perception-based judgment (at least when the latter has a linguistic format).

6 Further processes of enriching the perceptual experience: cognitive
penetration in emotion recognition

To complete the argument for the claim that emotion recognition is perceptual and
has a rich content, I present a case study of emotion recognition which can best be
understood as a case of cognitive penetration (Sect. 6.1) and I propose that predictive
coding is a plausible mechanism for top-down influences that can produce the rich
content of a perceptual experience (Sect. 6.2). If we take all three of these points
together, it is very plausible to claim that the content of perceptual experience is rich
in the case of emotion. This will also be outlined in the case of person impressions
(Sect. 7).

123



Synthese

6.1 A case study of perceiving emotions

Let me start by describing an impressive example that demonstrates how background
knowledge of a situation penetrates emotion recognition. In an experiment by Carroll
and Russell (1996), participants had to evaluate the emotion expressed by a human
face. Subjects were presented with combinations of faces and situations. The target
stimuli were still photographs of posed facial expressions, selected from among the
prototypical facial expressions of fear, anger, disgust, joy, or sadness, collected in
Matsumoto and Ekman (1988). These prototypical facial expressions have the pecu-
liar characteristic of being reliably evaluated as expressing the same emotion across
different subjects and cultures (Keltner et al. 2003), if no additional information is
available. In the experiment, situations were provided in the form of short stories
concerning the people depicted in the stimuli. Such stories were designed to trigger
an emotional response of fear, anger, sadness, or disgust. Subjects were first told the
story, and then shown the picture. They then had to evaluate the emotion expressed
by the face by choosing one of the few emotion labels for basic emotions. Here is a
(slightly condensed) example of one short story.

A woman wanted to treat her sister to the most expensive, exclusive restaurant
in their city. Months ahead, she made a reservation. When she and her sister
arrived, they were told by the maitre that their table would be ready in 45 min.
Still, an hour passed, and no table. Other groups arrived and were seated after a
short wait. The woman went to the maitre and reminded him of her reservation.
He said that he would do his best. Ten minutes later, two other couples arrived
and were seated immediately. The woman went to the maitre who said that all
the tables were now full, and that it might be another hour before anything was
available (Carroll and Russell 1996, p. 208).

After having listened to the story, the participants were shown a paradigmatic facial
expression of fear (according to the Ekman studies). The researchers found that when
presented with such contextual information, the vast majority of subjects evaluated
the face as expressing anger. When the contextual information was not presented,
however, subjects evaluated the same face as expressing fear.

Of course, we need additional arguments to ensure that this effect demonstrates
the influence of background knowledge on perceptual processes, and that it is not
only a product of modifying our perception-based judgment. In its short version, the
argument runs as follows: The isolated recognition of all Ekman faces for basic emo-
tions is highly reliable and distinct (Ekman and Friesen 1971), i.e. people do not
mix up faces of fear and anger. This means that for the different facial expressions
of fear and anger, there is also a highly reliable coupling between perception of the
face and the associated correct judgment. It is implausible to presuppose that under
normal perceptual conditions (no ambiguous stimulus, normal perceptual abilities of
the subject, good external conditions for perception, no learning of new concepts
takes place), the vast majority of people suddenly substitute the correct coupling
by a false one between the perceived face (which is still supposed to be a fearful
face) and the judgment about the type of emotion (which is supposed to be anger).
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Since the reported experiment shows that with the contextual background story, the
standard Ekman face of fear is falsely judged to be a case of anger, the best explana-
tion is to presuppose a change of both the perceptual experience and the judgment,
which remains correctly coupled with the experience. The alternative would be that
only a change of judgment takes place while the perceptual experience remains the
same: but why should the judgment now be thought false in relation to the expe-
rience, despite there being normal perceptual conditions including an unambiguous
stimulus (the face), high reliability in distinguishing fear and anger when seeing a
facial expression, etc.? There is also no evidence that the test persons ignore the
perceptual input, since the cognitive penetration of the emotion recognition by the
contextual story is constrained: it does not work for a joyful face combined with
a story of disgust or of sadness. Thus, given the constancy of normal perceptual
conditions, we suggest that an incorrect perceptual experience is caused by the back-
ground story, while the highly reliable ability to recognize standard Ekman faces is
not impaired.9 Thus, the effect that the perceptual experience of a culturally univer-
sal facial expression of fear can be modified by a typical anger-story can best be
explained as a case of the top-down influence of beliefs (introduced by the story).
To add plausibility to this account, I offer an analysis in the framework of predictive
coding.

6.2 Analysis in the framework of predictive coding

In recent approaches to predictive coding (e.g. Clark 2013), perception is presented
as a process of enriching perceptual experience. Perception is a process that attempts
to match incoming ‘driving’ signals with a cascade of top-down predictions that aim
to cancel it out. It is seen as a basic and recursively organized process between two
levels that it uses to combine a cascade of levels. The core process, realized between
each of the respective two levels involved in the cascade, consists of one level (input
level) that delivers an input for the higher level that functions as a prediction level. The
prediction level is supposed to involve some prior expectation, which is fed down to
the lower level via feed-back connections and influences the processing on these lower
levels. At the relevant lower level, the predicted information and the incoming sensory
information are compared, and a possible mismatch is extracted as an error signal.
This error signal is communicated via feed-forward to the higher level of processing,
where it corrects and adjusts the prior expectation. Via further recurrent loops, a better
prior expectation is computed and fed down again to the input level, until a minimal
error signal is achieved. In this framework, top-down influences play a crucial role,
as they carry the most important information, namely the prediction of how the input
information is likely to be composed. This process of adapting the prior expectation
until a minimal error signal is reached takes place between all the involved levels of
processing.

9 This argument for cognitive penetration in emotion recognition was first discussed in joint work by
Marchi and Newen (2015).
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In the case of a perceptual experience, we have prior expectations for each level
in a hierarchy of levels. At a rather high level of cognition processing, an estimate
percept is connectedwith the level of expectedmental images. Expectedmental images
can influence top-down the formation of a visual percept. This was recently also
shown for cases of binocular rivalry: imagining a specific pattern could strongly bias
which of two competing stimuli reach awareness during binocular rivalry (Pearson
et al. 2008). Further evidence regarding the neural circuits of top-down processes that
supports the framework of predictive coding has been found by Bar (2003, 2009),
who proposes a pathway of important top-down modulation that would allow for
background knowledge to interfere in the process of forming a percept. He describes
a mechanism that, from the perspective of predictive coding, combines a multitude of
levels. On his view, the anatomy of the visual system supports quick recruitment of
higher-level cognitive areas, such as the orbitofrontal cortex (OFC), before a visual
stimulus is recognized (Bar 2003, 2009; Kveraga et al. 2009, 2011). From the OFC,
in turn, top-down projections lead to areas in the ventral stream, including recognition
areas in the infero-temporal cortex (IT). This illustrates one way in which the top-
down modulation of the perceptual experience is implemented. Recently, top-down
influences on visual processing have been described in more detail on the neural level
(Gilbert and Li 2013) while the neural circuits and their interaction fit the interaction
of levels in predictive coding.

In the framework of predictive coding, we can easily account for the claim that
prior expectations in the form of mental images can have a top-down influence on the
formation of a visual percept. If the expected mental images are relevant patterns of an
emotion, then we can nicely re-analyze the experiment of Carroll and Russell (1996)
described above. The restaurant story strongly activates a prior expectation of a mental
image of a typical face of anger. When looking at the typical Ekman-face of fear, the
predictive coding loops start over several levels. A crude description would run as
follows: since the prior expectation of an episode of anger is strongly pre-activated by
the story; this activates top-down attentional modulations via a cascade of processes,
such that those facial input features (of an angry face) that are expected and overlap
with the actual face of fear are weighted very heavily, whereas others that are different
are weighted very lightly (or inhibited). With such a weighting of facial features, the
comparison of expectation and input signal produces only a minor error signal, which
is transferred bottom-up. Thus, the expectations need not be adapted. In the process
of reiteration, the most probable estimated percept, given the weighted input, is an
angry face; thus, the stabilized visual percept (the product of the predictive coding) is
the angry face.

If we accept this analysis of the formation of a visual percept, we can conclude that
it involves a systematic enrichment of a visual percept by memorized mental images.
Thus, it is plausible that our perceptual experiences can have a rich content. But is this
only a convincing analysis for the case of emotions, or are we able to generalize to the
area of social cognition?
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7 Seeing persons by forming person impressions10

In our everyday life, the perception of persons and the determination of how we
expect them to behave towards us is extremely important. Thus, we rely on the very
quick formation of a person impression, which makes it plausible that this is a part
of our perceptual experience when seeing persons. To form a person impression (i)
we typically pick up some basic features by means of a quick visual evaluation, even
when seeing a person for the first time, where (ii) most features are directly associated
with socially relevant information, and (iii) they are clustered at the level of perceiving
the whole person. Let me offer some support for all three characteristics of the process
of forming a person impression, in a situation that is memorized as a person schema
(for a detailed description, see Newen 2015).

(i) Quick evaluation, even with parsimonious information: Evaluations of threat (of
strong evolutionary relevance) can be made on the basis of exposure to an unfamiliar
face lasting as little as 39 ms (Bar et al. 2006). If the exposure to the unfamiliar face
lasts for about 100ms, we are able to evaluate likeability, trustworthiness, competence,
and aggressiveness with subjective reliability levels that are similar to those generated
under longer viewing times (Willis and Todorov 2006).

(ii) Most features are directly associated with socially relevant information, and
this process starts rather early. For example, between 3 and 7 months old, infants learn
to distinguish their mother’s face from the faces of strangers, and start to categorize
people according to emotional expression and sex (Nelson 2001). Here, I am focusing
on high-level properties that make the rich content of perceptual experience plausible.
Salient biological visual markers allow us to easily register the “big three” categories
in person perception (Brewer 1988; Fiske and Neuberg 1990), i.e., sex, race, and age.
In the same way, we can illustrate highly informative single features. One important
data source here is biological motion-detection, as investigated by point light studies.
If a person has lights on her hands, feet, ankles, and some other significant parts of her
body,we can videotape her bodilymovement in the dark. Such artificial pure biological
movement information allows us to register social features, e.g., we can recognize
emotions (Ambady and Rosenthal 1992) and attribute personality features (Heberlein
et al. 2004) on the basis of seeing dynamic movements alone. There are many more
complex culture-dependent visual features that (according to other studies) we use to
evaluate the other, e.g., physical attractiveness, where attractive people are evaluated
as possessing more desirable characteristics than their less attractive counterparts, a
phenomenon that has been labelled the beauty-is-good stereotype (Dion et al. 1972;
Eagly et al. 1991). These kinds of stereotypes are especially connected with racial
classifications: African-Americans are stereotypically assumed to be lazy, criminal,
and uneducated, but alsomusical and athletic (Devine andElliot 1995),whereasAsian-
Americans are considered to be intelligent, industrious, conservative, and shy (Lin et al.
2005). All these singular features are integrated into person models that enable us to
develop detailed and extensive expectations of behavior.

10 This section draws heavily on Newen (2015).

123



Synthese

(iii) Integration of characteristic features at the level of perceiving thewhole person:
Although I have presented evidence that some single features are very salient for
the purpose of transferring social information, there is also considerable evidence
suggesting that these features are normally combinedwith a variety of others to form an
integrated impression of a person that I call a personmodel. Often, gaze alone is not the
critical source of information; we actually seem to rely on an integrated evaluation, on
the basis of perceiving gaze, head, and body position (Frischen et al. 2007). The same
holds for the evaluation of the basic features of sex, race, and age. Although isolated
facial features are often sufficient to determine a person’s sex, research has indicated
that sex categorization is based on the integration of several features (Baudoin and
Humphreys 2006; Bruce et al. 1993; Brown and Perrett 1993; Roberts and Bruce 1988;
Schyns et al. 2002). Concerning the face, the best available theory of face recognition
seems to be Haxby’s account (Haxby et al. 2000), according to which there are two
distinguishable processes at work, one leading to face identification by focusing more
on invariant core features, and the other leading to registering facial expression by
relying on varying features. Furthermore, there is evidence that there are two different
neural circuits for face perception and body perception (see the review by Macrae
and Quadflieg 2010), where both play a core role in registering face or body identity
and play an extended role in registering face or body expression in a given situation.
And the integration processes are not limited to this level (Martin and Macrae 2007).
Since we know that information about facial and bodily features is integrated, e.g., in
the evaluation of emotional expression, we can characterize a sequence of integration
processes as culminating in a person impression in a situation, which may be stored
as a person model in memory. It is argued elsewhere in detail (Newen 2015) that the
level of persons is the most important level in integrating social information for human
beings.

The process of forming a person impression when seeing a person can be nicely
described within the framework of predictive coding. I cannot fully explore this in the
present article, but some of the most relevant levels involved in the predictive coding
process are highlighted in the overview below (Fig. 4).

8 Conclusion and outlook

The central aim of this article was to defend the liberal-content account for perceptual
experiences, with a focus on social perception. I started with non-social perception
and argued that the registration of affordances of objects is a perceptual process with
a rich content, and that the same holds for expertise perception in the case of chess
experts registering the situation when looking at a chess board. Social perception
can also result in a percept with rich content, e.g. it can include emotions or person
impressions. This was argued while presupposing the metaphysical framework of
direct perception: when we perceive the anger of a person, we are related to the anger
as a property of a real world entity, not a mental intermediary. It was argued that
emotion recognition is a perceptual process and that emotion recognition (even in the
case of basic emotions) is rich, since emotions and some other mental phenomena
are individuated as integrated patterns of characteristic features, and when perceiving
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Fig. 4 Figure (from Newen 2015): Forming a person impression is a process of predictive coding leading
to a perceptual experience of a person, usually with a rich content: this involves top-down influences from
relevant personmodels of individuals or types of persons (like students, medical doctors, etc.). As developed
in detail in Newen (2015), we have to distinguish between implicit and explicit person models, where the
former are called person schemata and the latter are called person images

a mental phenomenon the relevant pattern is the content of the experience, often
activated by top-down processes as described in predictive coding when the percept
is constructed. Thus the content of the perceptual process can be rich, as it is in the
case of perceiving basic emotions. Emotion recognition is pattern recognition, where
this can be a process of enrichment in relation to parsimonious sensory inputs while
remaining a perceptual process; the same holds for forming a person impression when
seeing a person. It remains an open question which recognition processes can be
described as perception based on pattern recognition processes. As a result of these
considerations, we can appreciate that direct perception of mental phenomena (in the
sense of having a perceptual experience with the mental phenomenon as its content)
is one important strategy in understanding others. But we also rely on other strategies
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such as simulation, theory-based inferences, or understanding by interaction. Thus, an
important related question for the future of social cognition concerns the exact scope
and role of direct perception in social cognition (e.g. Newen 2015). Finally, since
the most important mechanism that accounts for enrichment processes is predictive
coding, another challenge for social cognition is to work out which phenomena in
social cognition rely on this mechanism (e.g. Brown and Brüne 2012; Friston and
Frith 2015).
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