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• Affective valence à preference towards an object (like, dislike, etc.)
• E.g. picture of a knife would have a strongly negative affective 

valence while picture of a dog would have strongly positive 
affective valence 

• Strongly affective content can influence perception and behavioral 
choices

• E.g. attention, time course of processing, field of view, etc. 
(Muller, Andersen, & Kail, 2008; Schmitz, Rosa, & Anderson, 
2009)

• Can be considered a high level visual property
• Affective valence may exist on a continuum depending on how strongly 

emotional the content is
• Mundane or emotionally neutral stimuli may also have valences 

à micro-valences (Lebrecht et al., 2012)

• BIG QUESTION: Are micro-valences encoded in seemingly 
neutral real world images within the ventral visual stream?

Affective Valence and Micro-Valences

Ventral Visual Stream – LOC and PPA
• Significant main effect of response (F(2,1788) = 13.43, p < .01)

• BOLD response was larger in Lateral Occipital Complex (LOC), 
an object-selective region, for universally liked pictures

• BOLD response was larger in Parahippocampal Place Area 
(PPA), a scene-selective region, for universally disliked pictures
• Excluded OPA and RSC (equivalent category-selective 

regions) in order to focus on ventral stream regions

• Does this trend reflect micro-valent affect along a continuum of more 
object-focused to more scene-like for emotionally neutral images?

Micro-Valences in BOLD Response • Then looked at interaction between affective response and imgtype on 
BOLD response in ROIs for each participant

• Difficult to examine averages across participants due to 
unbalanced trial numbers

COCO Imageset Analyses Discussion

• For emotionally neutral images, object-focused images seem to elicit 
more positive micro-valences while scenes elicit more negative micro-
valences

• Affect is a component of high-level visual processing even for 
everyday, mundane images

• Explanations à proximity may influence our perception of the object’s 
valence

• Mere exposure effect à more familiarity with object images 
compared to scene images 

CURRENT BEHAVIORAL FOLLOW-UP

• Participants (n = 25) viewed emotionally neutral images and provided 
affective rating

• 1 = like, 2 = neutral, 3 = dislike
• 120 images, each with an object condition and scene condition

• Split stimuli into blocks to reduce repetition effect
• First block à images 1-60 as scenes, images 61-120 as objects
• Second block à images 61-120 as scenes, images 1-60 as 

objects
• Switched order of blocks for different versions (V1 & V2)
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• Ventral visual stream à primarily for recognizing shapes, objects, and 
scenes

• Lateral Occipital Complex (LOC) à preferentially activates when 
viewing objects rather than unrecognizable textures or patterns

• Parahippocampal Place Area (PPA) à preferentially activates when 
viewing scenes rather than faces or objects
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• HYPOTHESIS: Images that are more “object-like” elicit more positive 
micro-valences while images that are more “scene-like” elicit more 
negative micro-valences

• Isolated COCO imageset à more equal numbers of objects and scenes
• Reduce confounding effect of using different image sources

• Categorized 2000 COCO images into objects (n=340) and scenes 
(n=1059) à ImageType

• Randomly sampled 100 stimuli from each condition; over 10 iterations:
• Significant difference found on ratings between objects and 

scenes, t(99) = -2.50, p < 0.05
• ImageType x Response à scene-categorized images on average were 

more disliked than object-categorized images
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Materials & Methods

• BOLD5000 fMRI data taken from Chang et al., 2019
• Participants viewed 5000 emotionally neutral images for 1 second each 

and were asked to provide their affective rating of each image
• 1=like
• 2=neutral
• 3=dislike

• ROIs included visual processing areas (both hemispheres): Early Visual, 
Lateral Occipital Complex (LOC), Parahippocampal Place Area (PPA), 
Occipital Place Area (OPA), & Retrosplenial Cortex (RSC) 

Ventral visual stream 
located in purple

first perspective proposes that there are distinct cortical
modules or regions, which mediate behavioral processes,
such as face, word, or object recognition, in a domain-
specific manner [1,2] and are perhaps even genetically
determined [3,4]. Consistent with this approach are the
findings that different areas in ventral visual cortex re-
spond selectively to particular categories of visual stimuli:
for example, as evident from many functional MRI (fMRI)
studies and as depicted in Figure 1, the FFA is selectively
activated in response to faces [5,6], the parahippocampal
place area (PPA) to scenes [7,8], the extrastriate body area
(EBA) and fusiform body area to human bodies and body
parts [9,10], the lateral occipital complex (LOC) to objects,
and the VWFA to words [11–13]. Indeed, in each of these
regions, the blood-oxygen-level-dependent (BOLD) re-
sponse for the preferred visual category is approximately
twice as strong as that for the non-preferred category.
Moreover, these domain-selective responses are evident
in most individuals and these patterns of selectivity are
observed across many different studies conducted by many
different investigators using many different paradigms.
Finally, neuropsychological investigations have provided
support for this apparent specificity of neural and behav-
ioral function: a selective lesion to the right fusiform gyrus
in the vicinity of the FFA or to the left occipitotemporal
region in the vicinity of the VWFA results in a severe
impairment in face (‘prosopagnosia’) or word (‘pure alexia’)
recognition, respectively [14].

A second perspective (the ‘one-to-many’ view) acknowl-
edges the apparent selectivity of circumscribed neural
areas for mediating certain visual classes, but argues that
this selectivity need not implicate modules that are do-
main-specific per se. On this account, there exists a one-to-
many arrangement, with a single region representing

multiple object types, albeit perhaps with differing levels
of specificity. Indeed, many recent investigations attest to
the multiplexing of ventral cortical regions. For example,
the so-called VWFA is not only highly responsive to ortho-
graphic forms, but also to objects [15], Braille reading, and
even auditory soundscapes [16]. Moreover, the so-called
FFA is highly responsive to multiple stimuli including
Greebles, objects, scenes, musical notation, cars, and birds
[17–19], especially as experience and the pressure for
precise exemplar discrimination is increased [20].

Neuropsychological evidence is also relevant here, in
that individuals with selective lesions, when examined
closely, appear to be impaired not only in the expected
domain (for example, faces after a lesion to right FFA or
words after a lesion to left VWFA), but in the recognition of
other stimuli, too. Thus, individuals with prosopagnosia
are not only impaired at face recognition, but are also
impaired at recognizing other visually similar items as
well, such as Greebles [21] and words [22], although the
impairment is not as severe as it is for face recognition. In a
similar fashion, individuals with pure alexia after lesions
to the VWFA region are not only impaired at word recog-
nition, but also at recognizing numbers [23], objects (espe-
cially as visual complexity increases [24]) and even faces
[22], although, again, the impairment for these other clas-
ses is not as severe as the dyslexia itself.

A third perspective, which we will call the ‘many-to-
many’ view and which is the focus of this opinion piece, is
that there exists a many-to-many arrangement between
the brain and behavior. This view incorporates both the
domain-specific and the one-to-many perspectives, but
goes beyond both of them. This account recognizes that
there are individual regions that are optimized for a par-
ticular type of representation and also acknowledges that
these regions generally represent more than one stimulus
type. The additional assumption here is that many regions
are necessarily engaged in the representation of multiple
visual stimulus classes. Thus, this multiplicity of regions
forms distributed but integrated large-scale circuits. Crit-
ically, this perspective implies that a single region alone
does not suffice for normal behavior and that these extend-
ed, multi-regional neural circuits are necessary to ensure
accurate and rapid visual recognition [25,26]. In other
words, functional specialization is not simply an intrinsic
property of individual regions that compute specific repre-
sentations and/or computations in isolation, but, rather, is
an emergent property of the interactions between a set of
spatially distributed nodes and their functional and struc-
tural connections (see also [27]).

To illustrate this many-to-many perspective, we first
consider the domains of faces and words. These two stim-
ulus classes are especially apt candidates, because domain-
specific neural correlates for face recognition and for word
recognition have been repeatedly proposed. Moreover,
these two classes are, intuitively, diametrically opposed,
differing obviously in their overt geometry and image
statistics. Additionally, faces and words diverge substan-
tially in their acquisition: face recognition develops inci-
dentally, whereas, for most individuals, word recognition is
acquired through specific instruction in a more formal
schooling environment. Finally, the evolutionary status
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Figure 1. Ventral stream category-specific topography depicting domain-specific
regions on a single representative inflated brain. As there is no single experiment
that has examined the cortical activation associated with all these visual classes,
this figure is a composite of the results of many different experiments and is
partially a cartoon of the domain-specific activation of ventral cortex.
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Image taken from Behrmann & Plaut, 2013

Image taken from Chang et al., 2019

Image taken from Lebrecht et al., 2012

• No significant interaction found between response, ROI, and imgtype
• Trend: disliked scenes elicited more activity than liked scenes on 

average in both hemispheres PPA
• Trend not found in LOC
• Regardless, suggests that affect may be represented at least in 

scene-selective regions even for emotionally neutral images

Object Condition Scene Condition

Version 1 Block 1 Version 1 Block 2

Block t df p-value

1 -4.891 118 0.000

2 3.191 118 0.002
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Participant 3 Response x ROI x ImgType

Liked Object Neutral Object Disliked Object
Liked Scene Neutral Scene Disliked Scene

• Significant difference found between mean ratings in both blocks; 
however, OPPOSITE results from BOLD5000 analyses

• Objects were rated significantly more disliked than scenes
• Different results may be due to lower resolution of object condition 

images – may modulate micro-valent affective responses
• Affect still seems to be an important aspect of high level vision and 

may be represented in visual regions in the brain, even on a micro-
valent level for emotionally neutral content


