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Abstract
Faces are important communicative signals in humans and face perception is believed to involve spe-

cialised mechanisms in the visual system. Several other categories of stimuli are also thought to

involve specialised processes, including bodies, letters, places, and food. A recently described face

size illusion shows that upright faces appear physically smaller than identical inverted faces. This illu-

sion appears to be highly face-specific, not occurring for other stimulus categories, such as bodies,

letters, and hands. In this study, we investigated whether an analogous size inversion illusion occurs

for items of food, a category which has recently been found to also involve specialised processes in

the visual system. The results provided a clear replication of the face size illusion, with upright faces

seen as smaller than inverted faces. In contrast, items of food and everyday objects showed an effect

in the opposite direction, appearing larger when upright than when inverted. These results provide

further evidence for the highly face-selective nature of the face size illusion. They also provide evi-

dence for a different size illusion which affects visual perception of food.
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Introduction
Face perception is fundamental to our social interactions with other people, and relies on highly-
specialised visual processes. Face perception is believed to rely on a specific form of “configural”
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processing, qualitatively different than the “featural” processing used for recognising other objects
(Piepers & Robbins, 2012). A common approach to investigating configural processing in faces is
using inversion effects. Whereas upright faces are thought to be processed configurally, inverted
faces are processed more featurally, whereby the eyes, nose, mouth, and other facial features are
analysed separately (Carey & Diamond, 1977; Farah et al., 1995; Maurer et al., 2002). Inversion
has a range of effects on face perception, disrupting recognition of identity (Carey & Diamond,
1977; Yin, 1969), emotion recognition (Bombari et al., 2013; McKelvie, 1995; Prkachin, 2003),
detection of distorted features (Thompson, 1980), and perception of size (Araragi et al., 2012;
Walsh et al., 2018). In terms of this last effect, Araragi and colleagues (2012) described a size illu-
sion in which upright faces are perceived as smaller than inverted faces. This effect has been repli-
cated in a number of subsequent studies (Walsh et al., 2018; Walsh, Moreira et al., 2024; Walsh,
Whitby et al., 2024; Zhang et al., 2021), which have also shown a high degree of specificity for
the illusion to faces.

Neuroimaging research has linked the behavioural face inversion effect to the face-selective fusi-
form face area or FFA (Yovel & Kanwisher, 2005). The FFA is one of a relatively small set of
regions in the ventral visual pathway, typically found bilaterally, which appear to be highly select-
ive for specific categories of visual stimuli (Kanwisher, 2010). Neighbouring areas include another
face selective region known as the occipital face area (Pitcher et al., 2011; Tsantani et al., 2021),
two body selective regions known as the extrastriate body areas (Downing et al., 2001) and the fusi-
form body area (Peelen & Downing, 2005), a region selective for places and natural scenes also
known as the parahippocampal place area (Epstein & Kanwisher, 1998), a region selective for
written letters and words (Cohen et al., 2000), and a hand-selective region (Bracci et al., 2010,
2012).

One additional category of visual stimulus that has received substantial attention is food
(Rumiati & Foroni, 2016), which consists of substances which are consumed by organisms and
provide the nutrition and energy necessary for life. Images of food activate a broad, distributed
brain network, including the orbitofrontal cortex (Killgore & Yurgelun-Todd, 2007; Mengotti
et al., 2019; Simmons et al., 2005), medial prefrontal cortex (Goldstone et al., 2009; Killgore &
Yurgelun-Todd, 2007; Plassmann et al., 2010), the anterior cingulate cortex (Frank et al., 2010),
and the insula (Avery et al., 2021; Simmons et al., 2013). For meta-analyses, see Van Der Laan
and colleagues (2011) and Zheng and colleagues (2022).

Images of food also produce robust activations within the ventral visual pathway, including
regions on the aforementioned fusiform gyrus (Adamson & Troiani, 2018; Killgore &
Yurgelun-Todd, 2007; Van Meer et al., 2015). These responses have been shown to relate both
to the nutritional content of the depicted food items (Frank et al., 2010; Siep et al., 2009; Uher
et al., 2006), how hungry the participant is (Frank et al., 2010; Führer et al., 2008; Siep et al.,
2009; Uher et al., 2006), and whether the participants are of healthy weight or overweight
(Frankort et al., 2012; Nummenmaa et al., 2012). Nevertheless, until recently, food was not
thought to produce the sort of category-selective response that has been described for categories
such as faces, bodies, and words (Kanwisher, 2010).

Three recent studies of large fMRI datasets have challenged this view, indicating there may be
additional selective responses for images of food (Jain et al., 2023; Khosla et al., 2022; Pennock
et al., 2023). Each of these studies took advantage of a large publicly available dataset in which
fMRI data was collected while participants were shown a wide variety of naturalistic images of
many categories of objects, people, and animals (Allen et al., 2022). For example, Khosla and col-
leagues (2022) used a data-driven factorization method to identify maximally-independent group-
ings of stimuli in terms of the patterns of neural activations they produced within the ventral visual
pathway, identifying five such components. Four of these components corresponded to known cat-
egory selective brain regions, namely faces, bodies, scenes, and letters. Interestingly, the final
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component corresponded to food. Another study by Jain and colleagues (2023) similarly identified
food selectivity and found the spatial localisation of food responses to be more variable across par-
ticipants than responses to other categories, which could explain why previous studies failed to
identify food-selective brain regions.

Another recent study has provided a different interpretation of these putatively food-specific
responses (Ritchie et al., 2024). Ritchie and colleagues compared responses in the ventral visual
pathway to food and to tools, finding a high level of similarity in terms of the location, magnitude,
and spatial pattern of activations to these two types of stimulus. They suggest that apparent food-
specificity may actually relate to the manual affordances of food, rather than reflecting a true
category-selective response.

As mentioned above, Araragi and colleagues (2012) showed that faces appear physically smaller
when upright than when inverted. This face size illusion has been replicated in several recent studies
(Walsh et al., 2018; Walsh, Moreira et al., 2024; Walsh, Whitby et al., 2024; Zhang et al., 2021),
which have also shown that it has a high level of specificity to faces. Walsh and colleagues (2018)
found clear underestimation of the size of upright faces, but no similar effect for hands or everyday
objects, and an effect in the opposite direction for headless bodies (i.e., inverted bodies were per-
ceived as smaller than upright ones). In a subsequent study, Walsh, Moreira et al. (2024) again
found a clear underestimation of upright faces, but an effect in the opposite direction for letters
and words, similar to that for bodies. To date, the size underestimation of upright stimuli originally
described by Araragi and colleagues (2012) has been found only for faces, but not for other categor-
ies of stimuli.

Given recent studies showing category-selective neural responses to food in the ventral visual
pathway (Jain et al., 2023; Khosla et al., 2022; Pennock et al., 2023), as well as evidence that
responses to food and to faces may partly overlap within the fusiform gyrus (Adamson &
Troiani, 2018), this study investigated whether there is a size illusion for food, analogous to that
found for faces. On each trial, participants saw the same face, or food item, or everyday object, pre-
sented as a pair, one of which was upright and the other inverted (Figure 1). The participant’s task
was to judge which of the two objects appeared physically larger. By varying the size of the inverted
stimulus across trials, we estimated whether there was a size bias for inverted relative to upright
stimuli. We expected that inverted faces should appear larger than upright ones, consistent with pre-
vious studies (Araragi et al., 2012; Walsh et al., 2018; Walsh, Moreira et al., 2024; Zhang et al.,
2021), and that no such effect should occur for everyday objects as observed in our recent study
(Walsh et al., 2018). The key question was whether a face-like inversion effect would occur for
food, or whether this size illusion is face-specific. Finally, given evidence that hunger modulates
neural responses to seeing images of food (Frank et al., 2010; Führer et al., 2008; Siep et al.,
2009; Uher et al., 2006), we collected information about how hungry participants were.

Method

Participants
Fifty-four individuals in the United Kingdom, recruited from the social network of the researchers
(N= 4) and from the Prolific service (www.prolific.co; N= 50), participated after giving informed
consent. Participants were naïve to the purpose of the study. Ethical approval was provided by the
School of Psychological Science Research Ethics Committee, Birkbeck, University of London.
Data from an additional seven participants was excluded from analyses due to low model fit (see
below); these participants were replaced to meet our pre-determined sample size (see below).
The participants ranged from 20 to 69 years of age (M: 38.1, SD: 12.6); 27 were female, 26
were male, and one self-described their gender as ‘other’.
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Prior to sample collection, an a priori power analysis was conducted using G∗Power version
3.1.9.7 (Faul et al., 2007) to determine the minimum sample size required to test our hypotheses.
In our previous studies using this paradigm (Walsh et al., 2018; Walsh, Moreira et al., 2024; Walsh,
Whitby et al., 2024), the effect size for the size illusion for faces has been large. A weighted-average
of the Cohen’s d for t-tests comparing PSEs to 0 gave an overall average of d= 0.907. As we sus-
pected that any potential effect for items of food might be smaller than this, we aimed to have 95%
power to detect an effect of Cohen’s d= 0.50, at a significance criterion of α= .05, which produced
an estimate of 54 participants.

Stimuli
The stimulus set consisted of 24 images: 8 different faces, 8 food items, and 8 inanimate objects.
Figure 1 shows examples from each stimulus category. Face stimuli were from the Karolinska
Directed Emotional Faces database (Lundqvist et al., 1998) and included the neutral facial expres-
sion of 4 men and 4 women. The neck and background were cropped so only the face was visible.

Both food and object stimuli were taken from the Food Pics Extended database (Blechert et al.,
2019). For both food and object stimuli, we selected items which were familiar and typically
observed in a canonical upright orientation. The food items selected were: a slice of cake, bars
of chocolate, an ice cream cone, a brownie, strawberries, a slice of pizza, a piece of nigiri sushi,
and a hamburger. The objects selected were: a sofa, a chair, a basket, an umbrella, a kettle, a
coffee pot, a bedside table, and a watering pail. All stimuli were in colour given the association
between food and colour selectivity in the ventral visual pathway (Pennock et al., 2023). All

Figure 1. Example stimuli, including faces (top row), food (middle row), and objects (bottom row).
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images had contextual environmental features removed and were cropped and centralised to maxi-
mise occupied square space, and on a white background (Figure 1).

To check that our intuitions about the canonical upright orientation of stimuli matched those of
other people, we asked eight individuals to make judgments of which orientation appeared to be
‘upright’. Each of the 24 images was shown with upright and inverted versions side by side.
The participant was asked to click on the stimulus that appeared to be upright. Overall, participants
clicked on what we had labelled the ‘upright’ stimulus on 100% of face trials, and 98.4% of object
and food trials, showing overwhelming agreement with the assignments we made based on our own
intuitions.

Procedure
The experiment was conducted online using the Gorilla platform (https://gorilla.sc/) (Anwyl-Irvine
et al., 2020). Participants were physically located in the UK, and could complete the study using
desktop computers, laptops, and tablets, but not mobile phones.

Participants judged which of two images presented either side of a central cross appeared to be
physically larger. Each trial began with a centrally displayed cross for 500 ms, followed by the two
images (see Figure 2). The upright stimulus was always shown at 500 pixels in height (the physical
size and viewing distance varied depending on the specific computer used by the participant). The

Figure 2. Schematic showing typical trials. For presentation purposes, one trial of each stimulus category is

shown, but contrary to above, each stimulus category was in fact presented in separate blocks of trials.
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size of the inverted stimulus was manipulated across trials according to the method of constant
stimuli. Seven sizes of the inverted stimulus were used, corresponding to an increase of the
linear dimensions of the image of −9, −6, −3, 0, 3, 6, or 9% (i.e., 455, 470, 485, 500, 515, 530,
545 pixels). Thus, across trials only the size of the inverted stimulus changed, while the upright
stimulus which could appear on the left or right of the screen, remained a constant size.

There were 6 blocks of trials consisting of 56 trials each, including 8 repetitions of each of the 7
inverted sizes. Of these 8 repetitions, 4 had the upright stimulus on the left and the inverted stimulus
on the right, and the remaining 4 the reverse. This resulted in a total of 336 trials. Each trial block
contained stimuli from a single stimulus category. The first 3 blocks consisted of one repetition of
all three stimulus categories, counterbalanced across participants according to a Latin square. The
last 3 blocks were the reverse order of the first 3. The trials within each block were presented in
random order.

Prior to the experiment proper, participants were able to complete a practice trial block consist-
ing of 6 trials using an example of each stimulus type. The total duration of the experiment was
approximately 20 min.

Following the main experiment, we collected information about participants’ hunger levels and
the appeal of the specific food items shown. Hunger levels were measured using four questions,
broadly based on the Grand Hunger Scale (Grand, 1968). These questions include the following,
each based on a 1–5 scale: “time since last meal” (0–30, 30–60, 60–120, 120–180, 180+
minutes); “how would you describe your hunger right now” (totally satisfied, not uncomfortable,
hunger is gone for a while; satisfied, slightly full stomach but could eat a little more; neutral,
neither hungry or full; slightly empty stomach, starting to feel hungry, could wait if needed;
very hungry, eager to eat something, stomach growling); “how much of your favourite food
subject could you imagine eating at this time” (none at all; not much; indifferent - take it or
leave it; considerable amount; as much as I can get); and “time until next meal” (0–30, 30–60,
60–120, 120–180, 180+ minutes). A hunger composite score was calculated using the mean
score of all four individual hunger questions (M= 2.9, SD= 0.7). This reflects a moderate level
of hunger for all food items across the sample.

Finally, at the end of the study the appeal of each food item was measured using two questions.
Appeal questions were assigned to each food image employed and when presented on screen, the
food image appeared centrally aligned, with the question and responses below it. For each food
image, appeal was measured using two questions measuring liking (likeability) and wanting (pal-
atability), the responses for which were also quantified, and average composite score calculated per
food item and across the whole set of food stimuli. The questions include the following: “how
pleasant would it be to experience a mouthful of this food now” (none at all; not much; indifferent;
neither pleasant or distasteful; somewhat; extremely); and, “how much do you want to eat some of
this food now” (none at all; not much; indifferent - take it or leave it; somewhat; extremely). Appeal
composite scores were calculated per food item using the mean score of both appeal questions.
These individual appeal composite scores were then averaged to produce an overall appeal score
(1–5 scale) for all food items employed (M= 3.2, SD= 0.8). This reflects a moderate level of
appeal for all food items across the sample.

Analysis
Analyses were similar to those used in our previous studies using this paradigm (Walsh et al., 2018;
Walsh, Moreira et al., 2024; Walsh, Whitby et al., 2024). Separate psychometric curves were con-
structed for each stimuli condition (face, food, object) per participant. The proportion of responses
where the inverted stimulus was judged larger was modelled as a function of the difference in size
between inverted and upright stimuli by constructing a cumulative Gaussian curve. This was
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conducted utilising maximum likelihood estimation via the Palamedes toolbox (Prins & Kingdom,
2009) in MATLAB (Mathworks, Natick, MA). The point of subjective equality (PSE, i.e., the mean
of the best-fitting Gaussian), the slope of the psychometric function (i.e., inverse standard devi-
ation), and the goodness of fit (R2) were subsequently calculated for each curve.

The PSE estimates the size difference between upright and inverted stimuli where participants
perceived these to be the same size. The difference in linear dimensions of the inverted stimuli
is quantified as a percentage of the standard size. If there is no size difference between upright
and inverted stimuli and no perceptual bias is present, stimuli should be perceived the same and
PSEs should on average equal 0. Positive PSEs represent participants judging inverted stimulus
as smaller than its upright counterpart; negative PSEs reflect the opposite. For each condition sep-
arately and to confirm the presence or not of a size illusion, we used one-sample t-tests to compare
mean PSE to 0, where 0 indicates no size illusion (i.e., the upright and inverted stimuli are judged as
equal in size when they really are equal in size).

Any participant with data measuring below predesignated exclusion criteria threshold (R2 < .50)
for any stimuli condition (face, food, object) was removed. This criterion is the same that we have
used in previous studies (Walsh, Moreira et al., 2024; Walsh, Whitby et al., 2024). In total, seven
participants were excluded, and seven new replacement participants recruited to match our a priori
target sample size. Potential differences between conditions for R2, PSEs, and slopes were assessed
using repeated-measures analysis of variance (ANOVA). Where Mauchley’s test indicated a viola-
tion of the sphericity assumption, the Greenhouse-Geisser correction was applied.

The complete set of images used and raw data are available on the OSF website: https://osf.io/
dvkq9/

Results
Results are shown in Figure 3. There was good overall fit of the psychometric functions to the data.
Mean R2 values were .963, .926, and .933, in the face, food, and object conditions, respectively.
An ANOVA showed that R2 values differed significantly across conditions, F(2, 106)= 6.26,
p < .005, ηp2= .106. Follow-up tests showed that R2 values were significantly higher for faces
than for food, t(53)= 3.13, p< .005, dz= 0.425, and objects, t(53)= 2.83, p < .01, dz= 0.385. R2

values for food and objects did not differ significantly, t(53)= 0.71, p= .48, dz= 0.097.
Nevertheless, all values indicated strong overall fit to the data.

PSEs for each category were compared to 0 using one-sample t-tests (two-tailed) to measure
potential overall biases. There was a significant bias for faces to be perceived as smaller when
upright than when inverted (M: −2.26%; SD: 1.97), t(53)=−8.43, p < .0001, Cohen’s d= 1.148.
This demonstrates a successful replication of the inverted face illusion reported by previous
studies (Araragi et al., 2012; Walsh et al., 2018).

A significant bias in the opposite direction was observed for both food (M: 1.04%; SD: 2.63),
t(53)= 2.92, p= .005, d= 0.398, and objects (M: 0.75%; SD: 2.29), t(53)=2.42, p< .02, d=0.329.
This indicates inverted food and objects were perceived smaller than their upright equivalents.

An ANOVA on PSEs showed significant differences across conditions, F(1.45, 76.97)= 43.05,
p < 0.0001, ηp2= .448. Follow-up t-tests with Holm-Bonferroni correction for multiple comparisons
revealed significantly differences between faces and food, t(53)= 6.85, p< .0001, dz= 0.932, and
between faces and objects, t(53)= 7.41, p < .0001, dz= 1.008. There was no significant difference
between PSEs for food and objects, t(53)= 1.11, p= 0.274, dz= 0.151.

An ANOVA on slopes revealed significant differences across conditions, F(1.61, 85.3)= 35.87,
p < .0001, ηp2= .404. Follow-up t-tests with Holm-Bonferroni correction indicated that slopes were
steeper for faces (M: 0.304; SD: 0.145) than for food (M: 0.206; SD: 0.091), t(53)= 5.92, p < .0001,
dz= 0.805, or for objects (M: 0.187; SD: 0.081), t(53)= 7.07, p< .0001, dz= 0.962. There was no
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significant difference in slope between food and objects, t(53)= 1.81, p= .075, dz= 0.247. The
steeper slopes for faces indicate that participants are more precise as distinguishing the relative
size of faces than objects or food, despite the systematic bias described above.

To investigate whether hunger influenced size judgments about food, we calculated correlations
between hunger composite scores and parameters of psychometric functions for food. There were
no significant correlations between food PSEs and either hunger composite scores, r(52)=−0.158,
p= 0.254, or appeal composite scores, r(52)= 0.246, p= 0.072 (see Figure 4).

Discussion
These results provide a clear replication of the face size illusion (Araragi et al., 2012; Walsh et al.,
2018; Walsh, Moreira et al., 2024; Walsh, Whitby et al., 2024; Zhang et al., 2021). Upright faces
were perceived as physically smaller than inverted faces. The key question was whether this effect
is specific to faces, or would generalise to another important class of stimulus, namely food.
Importantly, for food, there was a significant illusion in the opposite direction as for faces:
upright food items were perceived as larger than inverted ones. Similarly, everyday upright
objects were perceived as larger than inverted ones. The underestimation of upright stimuli, there-
fore, appears highly specific to faces.

The present results are consistent with other findings in showing a high degree of specificity of
this illusion to faces. In one study, Walsh and colleagues (2018) showed that there was no compar-
able effect for hands and an opposite effect for headless bodies. Walsh, Moreira et al. (2024) found
that there was also an effect in the opposite direction as faces for letters and words. Thus, while
upright faces are consistently perceived as smaller than inverted ones, no analogous effect has
been found for other types of stimulus tested thus far, including those known to rely-on category-
selective mechanisms in the ventral visual pathway, such as bodies, hands, letters, and now food.

Figure 3. Left panel: mean probability of trials where the inverted stimulus (face, food, object) was perceived

larger than the same-sized upright equivalent for experiment proper. 0% size comparison on the horizontal

axis represents both inverted and upright stimuli being of objective equal size to each other. 0% on the

vertical axis represents standard image size (500 square pixels). Right panel: Mean PSEs for each stimulus

category. Positive PSE values indicate that the inverted stimulus was judged smaller than the equivalent-sized

upright stimulus, while negative PSE values indicate the reverse. For faces, the PSEs were significantly negative,

indicating a bias to perceive faces as smaller when upright than inverted, consistent with previous findings. For

food and objects, in contrast, there was an effect in the opposite direction. Error bars represent one standard

error.
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The face size illusion may be a signature of the configural processing used by the visual system
for processing faces. A recent fMRI study used population receptive field (pRF) mapping to
measure the effects of inversion on spatial integration in face-selective regions of the ventral
visual pathway (Poltoratski et al., 2021). Notably, pRFs were larger in response to upright than
to inverted faces. This result is striking given that, in general, high levels of spatial sensitivity
are associated with smaller RFs, not larger ones (Hubel & Wiesel, 1974). The relation between
spatial sensitivity and RF size is also true of pRFs in fMRI, which are smaller in voxels representing
the fovea than in those representing the periphery (Amano et al., 2009; Harvey & Dumoulin, 2011).

From this perspective, one might expect that a stimulus that humans are highly expert in, such as
an upright face, should be associated with smaller, sharper RFs. Poltoratski and colleagues suggest
that this increase in pRF size may reflect the operation of configural processing of faces which
focuses on the broader spatial relationship among different features rather than individual face
parts. Such spatial integration across the entire face may recruit neural populations with larger
RFs. As there is known to be an inverse relation between pRF size and perceived object size
(Moutsiana et al., 2016), the inversion effect on pRF size described by Poltoratski and colleagues
provides a candidate neural mechanism for the face size illusion.

Similarly, there is evidence that direction of attention to stimuli produces systematic modula-
tions of the location and size of RFs in the visual system (Anton-Erxleben & Carrasco, 2013;
Treue & Martinez-Trujillo, 2012; Womelsdorf et al., 2006, 2008). Such attentional effects may
underlie the pRF results described in the previous paragraph, given that there is evidence that
faces attract attention compared to other stimuli (Langton et al., 2008; Theeuwes & Van Der
Stigchel, 2006). As such, direction of attention to faces could underlie the face size illusion.
Similarly, there are some difficulties, however, for an attentional interpretation of the illusion.
First, there is evidence that the RF modulations from increased attention result in attended
stimuli appearing larger than unattended stimuli (Anton-Erxleben et al., 2007), the opposite of
the effect in the face size illusion. Second, though faces may attract attention, they do not show
the “pop out” in visual search that would suggest strong automatic attentional orientation to
faces (Nothdurft, 1993; VanRullen, 2006). Third, while faces may attract attention, there is no evi-
dence that upright faces attract attention more than inverted faces (Bindemann & Burton, 2008;
Kuehn & Jolicoeur, 1994). Finally, there is evidence that emotional faces attract attention

Figure 4. Scatterplots showing the relation between PSEs for food items and composite hunger scores (left

panel) and composite food appeal scores (right panel).
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differently from neutral faces (Bradley et al., 1997), but no such modulation is seen in the face size
illusion (Walsh, Whitby et al., 2024).

Attention provides a potentially more promising mechanism for understanding why everyday
objects and food items are perceived as larger when upright than when inverted. Objects seen in
their conventional upright orientation may very well receive greater levels of attention than inverted
stimuli, which could result in them being seen as larger, consistent with previous results showing
that attended stimuli are perceived as larger than unattended stimuli (Anton-Erxleben et al., 2007).
This could also provide a potential explanation for the finding that both letters and words are also
perceived as larger when presented upright than when inverted (Walsh, Moreira et al., 2024). At the
same time, hunger is known to direct attention to desired food items (Piech et al., 2010), so the
absence of a relation between the size illusion and hunger ratings argues against an attentional
interpretation.

The stimuli used for the different categories of object in this study came from different databases
and were created by different researchers under different circumstances. There may thus be differ-
ences between stimuli beyond the semantic category to which they belong which could potentially
have affected results. For example, some of the food images have highlights and shadows which
could provide cues to the orientation of the object independent of knowledge of the object’s canon-
ical orientation. The shadows present in two of the images (the nigiri sushi and the chocolate bars)
raise a further complication for size estimates if inversion modulates the extent to which the shadow
is segmented from the object proper and not included in the estimate of stimulus size. It is most
natural to suppose that it would be easier for the visual system to segment shadows from the
object itself when the stimulus is in its canonical orientation and consistent with the
light-from-above prior. But this would lead to the object being perceived as smaller when
upright (since it should be easier to exclude the shadows from perceived object size), exactly the
opposite of the size illusion that in fact occurred here for food items.

In conclusion, the present study found that items of food are perceived as physically larger when
in their canonical upright orientation than when inverted. This effect was similar in magnitude to
that seen for other, non-food, objects which also have a canonical orientation. In line with the
lack of difference between food and non-food items, there was no apparent relation between the
size illusion for food and either hunger or the appeal of food items. Notably, this effect is opposite
in direction from that seen for faces which, consistent with other recent studies on the face-size illu-
sion, were perceived as larger when inverted.
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