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Abstract
The fovea, with its high concentration of cone photoreceptors, results in increased sensitivity

and visual acuity, while the periphery, with its lower contrast sensitivity and resolution, provides

better spatial summation. Despite these differences, our experience of the visual field remains

detailed and uniform, supported by the influence of central vision on peripheral vision. There is

evidence that recognition of simple shapes in the periphery is enhanced by the presence of a

similar shape in central vision. However, it is unclear whether such mechanisms generalise to

more complex stimuli, such as faces. In a face matching task, we found that having a similar

face in central vision improved face matching performance in the periphery. This suggests

that general mechanisms govern the interaction between central and peripheral vision in recog-

nising faces.

Keywords
eye movements, face perception, crowding, grouping, peripheral

Date Received: 27 February 2024; accepted: 22 July 2025

Corresponding author:
Anna Metzger, Department of Psychology, Faculty of Science and Technology, Bournemouth University, Poole, UK.

Email: ametzger@bournemouth.ac.uk

Article

Perception
2025, Vol. 54(12) 975–985

© The Author(s) 2025

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/03010066251366184

journals.sagepub.com/home/pec

https://orcid.org/0000-0002-5704-2821
https://orcid.org/0000-0002-1884-5533
mailto:ametzger@bournemouth.ac.uk
https://uk.sagepub.com/en-gb/eur/journals-permissions
https://doi.org/10.1177/03010066251366184
https://journals.sagepub.com/home/pec
http://crossmark.crossref.org/dialog/?doi=10.1177%2F03010066251366184&domain=pdf&date_stamp=2025-08-18


Introduction
The human retina processes visual information unevenly across its different regions, with the fovea
exhibiting the highest density of cone photoreceptors, leading to enhanced sensitivity and visual
acuity (Strasburger et al., 2011). Conversely, the periphery displays lower resolution and contrast
sensitivity, but increased spatial summation. This uneven distribution can lead to significant varia-
tions in the appearance of basic visual features across eccentricities when measured with simple
stimuli in controlled laboratory conditions (Davis, 1990; Greenstein & Hood, 1981; McKeefry
et al., 2007; Valsecchi et al., 2013).

When we fixate on the centre of textures, they tend to appear uniform, despite systematic
changes in the periphery (Otten et al., 2017), suggesting that local features are integrated across
the visual field. In a recent study on peripheral vision of objects’ brightness, we found evidence
for a filling-out mechanism (Toscani et al., 2017): the brightness of peripheral areas on 3D
objects was biased by the luminance at the fovea. In our previous study (Toscani et al., 2017)
we used a gaze contingent display to force participants to look at a chosen dark or light point
within a virtual object’s surface. They were asked to adjust the luminance of a disk to reproduce
the luminance of a peripheral target portion of the object. Although we explicitly told them to
ignore the content of the scene and only to consider the brightness of the target portion, their
matches were biased by luminance at fixation. Crucially, we found no influence of fixated lumi-
nance when observers foveated outside the object’s boundaries. These results indicate that our
visual system uses foveal information to estimate the brightness of areas in the periphery, and
that it does so only when a certain degree of continuity can be safely assumed, such as whether
two points are within the same object boundary. Such a mechanism may explain why lightness per-
ception is biased by lightness at fixation (Toscani et al., 2013b, 2013a). The influence of foveal
information on peripheral vision goes beyond basic visual properties such as lightness or
texture: we found that the perceived mood of individual faces in a crowd of people and the
mood of the whole crowd are biased by the emotions at fixation (Zoghlami & Toscani, 2023).

The functional role of this mechanism can be understood with the assumption that similar objects
tend to appear in groups, for example, when looking at an apple on an apple tree, the fruits per-
ceived in the periphery are likely to be apples rather than pears. If the interactions between
central and peripheral vision are governed by general mechanisms, we should expect them for dif-
ferent stimuli, from basic visual dimensions such as lightness, to complex objects like faces. In fact,
an effect of information in central vision on perception in peripheral vision has been shown for size,
orientation, density, blur, shape, colour, lightness (Otten et al., 2017; Toscani et al., 2017) and faces
(Zoghlami & Toscani, 2023). These effects consist of perceptual biases, for example, the perceived
facial emotion of peripheral faces in a crowd is biased by the emotion of the face at fixation
(Zoghlami & Toscani, 2023). However, the influence of information presented in central vision
on peripheral vision extends beyond perceptual biases: Yu and Sim (Yu & Shim, 2016) found
that the presentation of an object in the fovea can improve discrimination performance of a
similar object presented in the periphery. This effect can be explained as the consequence of
foveal feedback signals (Stewart et al., 2020). Evidence for such feedback comes from an fMRI
study in which participants were engaged with an object discrimination task. Results showed
that it is possible to decode the object category from BOLD activity in a foveal-retinotopic cortical
area, although objects are presented in the periphery (Williams et al., 2008). Furthermore, interfer-
ing with foveal processing with transcranial magnetic stimulation impairs peripheral object discrim-
ination (Chambers et al., 2013). Also, the presence of a foveal noise mask that disrupts foveal
processing effectively impairs object discrimination in peripheral vision (Contemori et al., 2022;
Fan et al., 2016), suggesting a role for the foveal representation in visual cortex in processing per-
ipheral information. This may reflect a general mechanism linked to the remapping of receptive
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fields. The foveal-retinotopic cortex may be engaged in anticipation of a saccade, even when no eye
movement occurs, allowing it to receive information from peripheral retinotopic cortex through pre-
dictive remapping without actual foveation (Kroell & Rolfs, 2022).

However, it is not clear whether the results from Yu and Shim (2016) generalised to complex
stimuli such as human faces like perceptual biases do (Zoghlami & Toscani, 2023). Faces are
indeed special visual stimuli that are processed differently.

Unlike basic geometric forms, face perception involves specialised neural systems—most notably
the fusiform face area (FFA)—that are selectively tuned to facial features (Kanwisher et al., 1997).
This distinct processing is supported by robust behavioural and neurophysiological evidence. One
key behavioural demonstration is the face inversion effect, where recognising inverted faces is
much harder than recognising inverted objects, suggesting that faces are processed holistically
rather than through isolated features (Yin, 1969). This configural processing is also illustrated by
the Thatcher effect (Thompson, 1980), where distortions to the internal features of an inverted face
go unnoticed until the face is upright. While faces are detected and attract attention more quickly
than other objects (Bindemann et al., 2005; Cerf et al., 2009; De Haas et al., 2019)—possibly due
to the use of rudimentary and rapidly accessible information (Crouzet et al., 2010), holistic processing
is slower than processing individual features and appears to require at least 200 ms, as the inversion
effect is not observed with shorter presentation times.

Crucially, in the Yu and Shim study (Yu & Shim, 2016), the positive influence of central stimuli
on the recognition of similar peripheral stimuli is demonstrated using simple shapes, with the
central stimulus presented for a very brief duration (33 ms). Although this short presentation
time permits initial face detection and some early-stage face processing, it likely does not allow
for holistic processing—a crucial step in perceiving faces (Wang, 2019). Therefore, it is possible
that the effect does not generalise to more complex stimuli, such as faces.

Here, we test whether the recognition of faces (measured as matching performance) presented in
peripheral vision improves when similar faces are shown in central vision, suggesting that the influ-
ence of central information on peripheral vision may be a general mechanism employed by the
visual system to compensate for poor peripheral resolution.

Method

Participants
We recruited 33 volunteer participants, all of whom were Bournemouth University students aged
over 18 years old. Their participation could be compensated with credits if they needed to complete
their studies. Others were compensated with Amazon Vouchers valued at £10 per hour.

Stimuli
Faces were taken from the Chicago Face Database (CFD) (Ma et al., 2015).

We had 10 female and 10 male faces, meaning 45 pairs per gender. While we balanced for
gender we did not balance for race, as this would have required a much larger pool of faces.
However, although we are better at recognising faces of our own race (e.g., Chiroro &
Valentine, 1995), face-specific holistic processing appears to be comparable for other-race faces;
if anything, the inversion effect tends to be stronger when participants are presented with faces
of a different race (Valentine & Bruce, 1986).

The similarity between each pair of faces within gender groups was determined with a prelim-
inary unidimensional scaling (MDS) experiment (N= 3, the three authors). Similar to Toscani et al.
(2020), participants were presented with four comparisons on the left side of the screen and one
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reference on the right side. They were then asked to use the mouse to select the comparison that was
most similar to the reference. Once the participant clicked on the selected comparison, it was
removed from the screen, and the participant had to select the closest comparison to the reference
among the remaining comparisons. This process was repeated until all comparisons were chosen.
All 252 groups of five were presented, separately for the male and the female faces, for a total of 504
trials. Responses were converted into paired comparisons, with 6 comparisons per trial, and these
were pooled across participants. Next, we utilised the fminsearch() MATLAB (MathWorks, Natick,
MA, USA) function to search for the 10 parameters that represent the position of each of the stimuli
on a 1D space, which best predicts the participants’ choices. Figure 1 shows the stimuli ordered
based on scaling results.

We used the resulting space to determine the distance between each pair of faces, and we used
these distances to split the pairs into three groups: ‘similar’, ‘moderately similar’, and ‘different’.
Among the 45 pairs per gender, the 15 most similar were labelled as ‘similar’, the next 15 as ‘mod-
erately similar’, and the 15 least similar as ‘different’.

Procedure
Participants were asked to look at the fixation point displayed in the centre of the screen and press
the space bar when ready. After that, one face was presented in the periphery and one in the centre,
simultaneously for 500 ms (Figure 2). The peripheral face was shown at a random location along a
circle with a radius of 6 degrees of visual angle from fixation.

To ensure that participants stared at the fixation point presented at the beginning of each trial,
then at the face presented on the fixation point, rather than looking at the peripheral face, eye track-
ing was employed to monitor gaze position in real-time. In case the participant’s gaze moved away
from the central face, the trial was repeated.

After the peripheral and the central faces disappeared, all faces (males or females) except the
one shown at fixation in that trial were displayed in a 3× 3 matrix layout, and participants were
permitted to make free eye movements and use the mouse to select the face they believed was
shown in the periphery. They were told to ignore the central face and do their best to identify
the peripheral face. Participants were not instructed to react as soon as they could, but rather
to be accurate.

Between the presentation of the central and peripheral faces and the 3× 3 matrix of faces, a mask
was presented for 500 ms to disrupt brief sensory memory (Wong et al., 2021). The mask consists
of dynamic Gaussian noise realised by filtering a white noise RGB image every frame (frame rate
was 60 Hz) with a sigma of 0.3 dva.

Figure 1. Female and male face stimuli arranged based on perceived similarity. List of images:

BM-011-016-N, BM-010-003-N, BM-013-002-N, BM-018-001-N, BM-020-001-N, BM-022-022-N BM-

026-002-N, BM-043-071-N, BM-0039-029-N, BM-037-033-N. BF-018-039-N, BF-036-027-N,

BF-023-010-N, BF-247-179-N, BF-241-222-N, BF-250-121-N, BF-233-116-N, BF-228-212-N, BF-048-002-N,

BF-221-223-N. Labels from the Chicago Face Database (CFD) (Ma et al., 2015).
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Participants underwent 90 trials in total, with trials identified by all 45 pairs of 10 male faces and
45 pairs of 10 female faces. Therefore, there were 15 trials for each of the similarity conditions
(‘similar’, ‘moderately similar’ and ‘different), one corresponding to one pair of peripheral and
central faces, for male and female faces, for a total of 90 trials. This way, each face served as a per-
ipheral target and a central distractor an equal number of times. The order of the trials was chosen at
random. The experiment took participants between 20 and 30 minutes to complete.

The face images were presented using custom-made software written in MATLAB and dis-
played on an LCD monitor with 1920× 1080 pixel spatial resolution and 41× 23 degrees of
visual angle at a 60-Hz refresh rate. Participants were seated at 74 cm from the computer
monitor with their heads stabilised on a head and chin rest. Each face stimulus was comprised
within a circular region of 6 degrees of visual angle.

Eye Tracking
We used an Eyelink 1000 (SR Research Ltd, Osgoode, Ontario, Canada) Desktop Mount eye track-
ing system to track the right eye at a sampling rate of 1000 Hz. Before each session, participants
were calibrated using a standard calibration procedure (Valsecchi et al., 2013). The eye position
was monitored sample by sample, and the trial was repeated when the distance between the fixation
point and the actual fixated position exceeded 1.5 degrees of visual angle.

Results
Figure 3 shows matching accuracy as a function of similarity.

Although faces were presented only in same-gender groups to be considered potential targets,
because gender was not an experimental factor of interest, we averaged across genders for each

Figure 2. Procedure. After brief 500 ms presentation of central and peripheral faces, followed by a 500-ms

dynamic noise mask, participants viewed a 3× 3 matrix of faces and selected the face they believed appeared

peripherally.
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of the three similarity groups. Chance level was 11.11% and all participants performed above
chance, with performance ranging from 20% to 93%.

A one-way repeated measures ANOVA revealed a significant main effect of similarity (F(2, 64)=
4.54, p= .014, η2= .124), indicating that accuracy increased with similarity. Bonferroni–Holm cor-
rected post hoc comparisons showed that accuracy was significantly higher for similar faces than
for faces with medium similarity (t(32)= 2.43, corrected p= .036; correction for three comparisons),
and for different faces (t(32)= 2.76, corrected p= .023).

Discussion
Our results show higher accuracy when the face presented in central vision was similar to the one
presented in peripheral vision, although participants were told to ignore the central face and identify
the peripheral one. This is consistent with findings on shape discrimination (Yu & Shim, 2016) and
can be related to foveal feedback signals (Chambers et al., 2013; Williams et al., 2008). The influ-
ence of foveal signal on peripheral discrimination can be part of a set of fovea-periphery interaction
mechanisms helping us to perceive the visual scene as uniform across the visual field despite the
differences between central and peripheral vision (Stewart et al., 2020; Toscani et al., 2021).
This may be particularly important when peripheral stimuli occur in groups and are therefore
affected by crowding.

We presented the central and peripheral faces simultaneously, and both were consciously visible,
because we wanted to resemble the natural conditions in which multiple similar complex objects
appear at the same time. However, this implies significant differences with the study by Yu and
Shim (2016). They presented the central stimulus very briefly followed by a mask, so that

Figure 3. Matching accuracy on the y-axis, as a function of similarity condition, on the x-axis. The horizontal
lines with stars highlight the significant post hoc comparisons. The error bars represent the standard error of

the mean.
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participants did not perceive it consciously. This was meant to exclude the possibility that observers
responded to the peripheral target based on what they consciously perceived centrally. In our study,
we presented the central stimulus for 500 ms, ensuring that it was consciously perceived by parti-
cipants. This duration was chosen to promote holistic processing, as evidence suggests that when
faces are presented only briefly, they are processed based on individual features, and face-specific
effects—such as the inversion effect—tend to disappear (Wang, 2019). While we told participants
to ignore the central stimulus, which was presented as a distractor, we can’t rule out the possibility
that our results are driven by some conscious perceptual bias toward what was presented at the
fovea. In fact, all perceptual judgements on suprathreshold stimuli may be subject to response
biases (Morgan et al., 2013). Our results are compatible with the hypothesis that information pre-
sented in central vision enhances recognition performance for similar peripheral stimuli, which is an
emerging perspective (Stewart et al., 2020; Williams et al., 2008), but further research is needed to
provide less subjective evidence. For instance, one could expect that established neural correlates of
face recognition (Schweinberger et al., 2004) are enhanced by the presence of a similar, centrally
presented stimulus.

Another difference is that Yu and Shim (Yu & Shim, 2016) did not find an effect of the central
stimulus on the discrimination of the peripheral stimulus when the shapes were presented simultan-
eously, like in our study, but only when the central stimulus was presented 150 ms after the onset of
the peripheral target. They interpreted this result as a sign that the foveal feedback takes some time
to occur. Our results are not necessarily at odds with the finding described above. In fact, while we
presented the central and the peripheral stimuli simultaneously, we kept them on screen for a much
longer time (500 ms), providing more than 150 ms for the foveal feedback to occur. While our study
shows an effect of a central face on the discrimination performance of a similar face presented in the
periphery working in natural conditions in which the two faces are consciously visible, and pre-
sented at the same time, its dynamics need further investigations to be understood.

Since we did not assess recognition performance for the peripheral stimulus in the absence of the
central stimulus, we do not know whether the presence of the peripheral stimulus causes an overall
improvement or detriment to recognition, independent of the effect of similarity, or if the presence
of a similar face results in increased performance and the presence of a different face results in
decreased performance. However, even if similarity reduces recognition performance—that is, if
the presence of the central stimulus has an overall negative effect on performance—the effect
we found can still be functionally explained in terms of promoting perceptual uniformity. There
is indeed evidence of perceptual biases that reduce vision accuracy but cause uniform perception
across the visual field. In scotopic vision, when the cones in our retina are not stimulated
enough to respond to light and only rods are active, the lack of rods in central vision implies the
presence of foveal scotoma. However, the scotopic foveal scotoma is filled in with information
from the immediate surround, and people trust such illusory percept more than veridical informa-
tion (Gloriani & Schütz, 2019). Similarly, the missing information in the blind spot on our retinae,
where no photoreceptors are present, is filled in with information from the surround
(Ramachandran, 1988, 1992). Such illusion is considered by participants more reliable than a
percept based on external input (Ehinger et al., 2017). Together with the findings discussed
above regarding filling-in in the blind spot and the foveal scotoma, the notion that a perceptual
effect like the one we present here contributes to perceptual uniformity is consistent with the
theory that perceptual uniformity is achieved through perceptual mechanisms (Toscani et al.,
2021), rather than being a metacognitive phenomenon (Odegaard et al., 2018).

We believe the effect of the face presented centrally on facial recognition performance cannot be
explained based on known spatial contrast effects. When an attractive face is presented near average
faces, this face tends to look more attractive, and vice versa (Lei et al., 2020). This is suggested to be
caused by a contrast mechanism by which the attractiveness of a face in a group is compared with
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the environment. Such mechanisms could explain known group effects, such as the cheerleader
effect (van Osch et al., 2015; Walker & Vul, 2014) or the friend effect (Ying et al., 2019). To
the best of our knowledge, such contrast effects have not been reported for facial identity appear-
ance. However, if results were to generalise from research on attractiveness, they could not explain
our findings, as the contrast with a similar face presented at the centre would bias its appearance
away from the similar features the two faces share, and potentially make the peripheral face
harder to recognise.

We also believe that temporal contrast cannot account for our results. In our task, participants
fixated on the central face for 500 ms. This could potentially lead to visual adaptation and afteref-
fects, which might influence the appearance of the target face and the distractors presented in the 3×
3 layout. Although the 500 ms mask should prevent aftereffects, even if they did occur, they would
be expected to reduce accuracy as similarity increases. Specifically, the well-known repulsive after-
effect (e.g., Webster &Maclin, 1999) would predict that when the central face is similar to the target
face, its appearance would be distorted away from the features of the fixated face, leading to lower
matching accuracy.

While our investigation focused on a single peripheral face in natural settings, faces are often
viewed in groups. In such contexts, visual crowding likely affects face perception at multiple
stages, including both individual face features and holistic processing (Kalpadakis-Smith et al.,
2018; Manassi & Whitney, 2018). Crucially, foveal noise affects the ability to discriminate periph-
eral objects impaired by crowding, suggesting a role for foveal feedback in mitigating crowding
(Qian et al., 2024). This detrimental effect is prominent at 100 and 500 ms after the onset of the
peripheral stimulus, suggesting that foveal feedback may help reduce the effects of crowding in
both feature-based and holistic face processing.

A late influence of foveal noise has also been reported for peripheral stimuli presented in isola-
tion. Contemori et al. (2022) found an effect of foveal noise presented between 150 and 300 ms
after peripheral stimulus onset, and Fan et al. (2016) reported a disruptive effect of noise introduced
at 250 ms post-stimulus onset. These findings support the idea that the temporal dynamics of foveal
feedback are compatible with face processing.

In conclusion, our study revealed a higher performance in recognising facial features when the
face presented in central vision resembled the one in peripheral vision, despite participants being
instructed to focus solely on the peripheral face. This trend is consistent with prior research on
shape discrimination and is attributed to foveal feedback signals. The presence of such signals
might contribute to the perception of a uniform visual scene across the visual field, despite the dif-
ferences between central and peripheral vision. Our findings add to the evidence suggesting the
existence of general mechanisms that govern interactions between central and peripheral vision.

Acknowledgments
The authors thank Alejandro Estudillo for his extremely helpful comments and suggestions. This work was
supported by a British Academy SRG2324\240833. They thank Obaapa Owusu-Manu for their excellent
work with data collection and help with conceptualisation and writing.

Author Contribution(s)
Anna Metzger: Conceptualization; Data curation; Formal analysis; Investigation; Methodology; Resources;
Software; Supervision; Writing – original draft; Writing – review & editing.
Callie Dugan: Conceptualization; Data curation; Formal analysis; Investigation; Methodology; Writing –
review & editing.
Matteo Toscani: Conceptualization; Formal analysis; Methodology; Project administration; Resources;
Supervision; Writing – review & editing.

982 Perception 54(12)



Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to the research, authorship and/or publica-
tion of this article.

Funding
The authors disclosed receipt of the following financial support for the research, authorship and/or publication
of this article: This work was supported by the British Academy (grant number SRG2324\240833).

ORCID iDs
Anna Metzger https://orcid.org/0000-0002-5704-2821
Matteo Toscani https://orcid.org/0000-0002-1884-5533

References
Bindemann, M., Burton, A. M., Hooge, I. T., Jenkins, R., & De Haan, E. H. (2005). Faces retain attention.

Psychonomic Bulletin & Review, 12(6), 1048–1053. https://doi.org/10.3758/BF03206442
Cerf, M., Frady, E. P., & Koch, C. (2009). Faces and text attract gaze independent of the task: Experimental

data and computer model. Journal of Vision, 9(12), 10. https://doi.org/10.1167/9.12.10
Chambers, C. D., Allen, C. P., Maizey, L., & Williams, M. A. (2013). Is delayed foveal feedback critical for

extra-foveal perception? Cortex, 49(1), 327–335. https://doi.org/10.1016/j.cortex.2012.03.007
Chiroro, P., & Valentine, T. (1995). An investigation of the contact hypothesis of the own-race bias in face

recognition. The Quarterly Journal of Experimental Psychology, 48(4), 879–894. https://doi.org/10.
1080/14640749508401421

Contemori, G., Oletto, C. M., Cessa, R., Marini, E., Ronconi, L., Battaglini, L., & Bertamini, M. (2022).
Investigating the role of the foveal cortex in peripheral object discrimination. Scientific Reports, 12(1),
19952. https://doi.org/10.1038/s41598-022-23720-w

Crouzet, S. M., Kirchner, H., & Thorpe, S. J. (2010). Fast saccades toward faces: Face detection in just 100 ms.
Journal of Vision, 10(4), 16. https://doi.org/10.1167/10.4.16

Davis, E. T. (1990). Modeling shifts in perceived spatial frequency between the fovea and the periphery. JOSA
A, 7(2), 286–296. https://doi.org/10.1364/JOSAA.7.000286

Ehinger, B. V., Häusser, K., Ossandon, J. P., & König, P. (2017). Humans treat unreliable filled-in percepts as
more real than veridical ones. Elife, 6, e21761. https://doi.org/10.7554/eLife.21761

Fan, X., Wang, L., Shao, H., Kersten, D., & He, S. (2016). Temporally flexible feedback signal to foveal cortex
for peripheral object recognition. Proceedings of the National Academy of Sciences, 113(41),
11627–11632. https://doi.org/10.1073/pnas.1606137113

Gloriani, A. H., & Schütz, A. C. (2019). Humans trust central vision more than peripheral vision even in the
dark. Current Biology, 29(7), 1206–1210. https://doi.org/10.1016/j.cub.2019.02.023

Greenstein, V. C., & Hood, D. C. (1981). Variations in brightness at two retinal locations. Vision Research,
21(6), 885–891. https://doi.org/10.1016/0042-6989(81)90189-9

Haas, D., Iakovidis, B., Schwarzkopf, A. L., Gegenfurtner, D. S., & R, K. (2019). Individual differences in
visual salience vary along semantic dimensions. Proceedings of the National Academy of Sciences,
116(24), 11687–11692. https://doi.org/10.1073/pnas.1820553116

Kalpadakis-Smith, A. V., Goffaux, V., & Greenwood, J. A. (2018). Crowding for faces is determined by visual
(not holistic) similarity: Evidence from judgements of eye position. Scientific Reports, 8(1), 12556.

Kanwisher, N., McDermott, J., & Chun, M. M. (1997). The fusiform face area: A module in human extrastriate
cortex specialized for face perception. Journal of Neuroscience, 17(11), 4302–4311. https://doi.org/10.
1523/JNEUROSCI.17-11-04302.1997

Kroell, L. M., & Rolfs, M. (2022). Foveal vision anticipates defining features of eye movement targets. Elife,
11, e78106. https://doi.org/10.7554/eLife.78106

Lei, Y., He, X., Zhao, T., & Tian, Z. (2020). Contrast effect of facial attractiveness in groups. Frontiers in
Psychology, 11, 2258. https://doi.org/10.3389/fpsyg.2020.02258

Metzger et al. 983

https://orcid.org/0000-0002-5704-2821
https://orcid.org/0000-0002-5704-2821
https://orcid.org/0000-0002-1884-5533
https://orcid.org/0000-0002-1884-5533
https://doi.org/https://doi.org/10.3758/BF03206442
https://doi.org/https://doi.org/10.3758/BF03206442
https://doi.org/https://doi.org/10.1167/9.12.10
https://doi.org/https://doi.org/10.1167/9.12.10
https://doi.org/https://doi.org/10.1016/j.cortex.2012.03.007
https://doi.org/https://doi.org/10.1016/j.cortex.2012.03.007
https://doi.org/https://doi.org/10.1080/14640749508401421
https://doi.org/https://doi.org/10.1080/14640749508401421
https://doi.org/https://doi.org/10.1080/14640749508401421
https://doi.org/https://doi.org/10.1038/s41598-022-23720-w
https://doi.org/https://doi.org/10.1038/s41598-022-23720-w
https://doi.org/https://doi.org/10.1038/s41598-022-23720-w
https://doi.org/https://doi.org/10.1038/s41598-022-23720-w
https://doi.org/https://doi.org/10.1038/s41598-022-23720-w
https://doi.org/https://doi.org/10.1167/10.4.16
https://doi.org/https://doi.org/10.1167/10.4.16
https://doi.org/https://doi.org/10.1364/JOSAA.7.000286
https://doi.org/https://doi.org/10.1364/JOSAA.7.000286
https://doi.org/https://doi.org/10.7554/eLife.21761
https://doi.org/https://doi.org/10.7554/eLife.21761
https://doi.org/https://doi.org/10.1073/pnas.1606137113
https://doi.org/https://doi.org/10.1073/pnas.1606137113
https://doi.org/https://doi.org/10.1016/j.cub.2019.02.023
https://doi.org/https://doi.org/10.1016/j.cub.2019.02.023
https://doi.org/https://doi.org/10.1016/0042-6989(81)90189-9
https://doi.org/https://doi.org/10.1016/0042-6989(81)90189-9
https://doi.org/https://doi.org/10.1016/0042-6989(81)90189-9
https://doi.org/https://doi.org/10.1016/0042-6989(81)90189-9
https://doi.org/https://doi.org/10.1073/pnas.1820553116
https://doi.org/https://doi.org/10.1073/pnas.1820553116
https://doi.org/https://doi.org/10.1523/JNEUROSCI.17-11-04302.1997
https://doi.org/https://doi.org/10.1523/JNEUROSCI.17-11-04302.1997
https://doi.org/https://doi.org/10.1523/JNEUROSCI.17-11-04302.1997
https://doi.org/https://doi.org/10.1523/JNEUROSCI.17-11-04302.1997
https://doi.org/https://doi.org/10.1523/JNEUROSCI.17-11-04302.1997
https://doi.org/https://doi.org/10.7554/eLife.78106
https://doi.org/https://doi.org/10.7554/eLife.78106
https://doi.org/https://doi.org/10.3389/fpsyg.2020.02258
https://doi.org/https://doi.org/10.3389/fpsyg.2020.02258


Ma, D. S., Correll, J., & Wittenbrink, B. (2015). The Chicago face database: A free stimulus set of faces
and norming data. Behavior Research Methods, 47(4), 1122–1135. https://doi.org/10.3758/
s13428-014-0532-5

Manassi, M., & Whitney, D. (2018). Multi-level crowding and the paradox of object recognition in clutter.
Current Biology, 28(3), R127–R133.

McKeefry, D. J., Murray, I. J., & Parry, N. R. (2007). Perceived shifts in saturation and hue of chromatic
stimuli in the near peripheral retina. JOSAA, 24(10), 3168–3179. https://doi.org/10.1364/JOSAA.24.
003168

Morgan, M. J., Melmoth, D., & Solomon, J. A. (2013). Linking hypotheses underlying class A and class B
methods. Visual Neuroscience, 30(5–6), 197–206. https://doi.org/10.1017/S095252381300045X

Odegaard, B., Chang, M. Y., Lau, H., & Cheung, S.-H. (2018). Inflation versus filling-in: Why we feel we see
more than we actually do in peripheral vision. Philosophical Transactions of the Royal Society B:
Biological Sciences, 373(1755), 20170345. https://doi.org/10.1098/rstb.2017.0345

Otten, M., Pinto, Y., Paffen, C. L., Seth, A. K., & Kanai, R. (2017). The uniformity illusion: Central stimuli can
determine peripheral perception. Psychological Science, 28(1), 56–68. https://doi.org/10.1177/
0956797616672270

Qian, B., Wang, L., & Zhang, Z. (2024). The role of feedback to foveal cortex on visual crowding. Visual
Cognition, 32(5), 400–422. https://doi.org/10.1080/13506285.2024.2447361

Ramachandran, V. S. (1988). Perceiving shape from shading. Scientific American, 259(2), 76–83. https://doi.
org/10.1038/scientificamerican0888-76

Ramachandran, V. S. (1992). Blind spots. Scientific American, 266(5), 86–91. https://doi.org/10.1038/
scientificamerican0592-86

Schweinberger, S. R., Huddy, V., & Burton, A. M. (2004). N250r: A face-selective brain response to
stimulus repetitions. Neuroreport, 15(9), 1501–1505. https://doi.org/10.1097/01.wnr.0000131675.
00319.42

Stewart, E. E., Valsecchi, M., & Schütz, A. C. (2020). A review of interactions between peripheral and foveal
vision. Journal of Vision, 20(12), 2–2. https://doi.org/10.1167/jov.20.12.2

Strasburger, H., Rentschler, I., & Jüttner, M. (2011). Peripheral vision and pattern recognition: A review.
Journal of Vision, 11(5), 13–13. https://doi.org/10.1167/11.5.13

Thompson, P. (1980). Margaret thatcher: A new illusion. Perception, 9(4), 483–484. https://doi.org/10.1068/
p090483

Toscani, M., Gegenfurtner, K. R., & Valsecchi, M. (2017). Foveal to peripheral extrapolation of brightness
within objects. Journal of Vision, 17(9), 14–14. https://doi.org/10.1167/17.9.14

Toscani, M., Guarnera, D., Guarnera, G. C., Hardeberg, J. Y., & Gegenfurtner, K. R. (2020). Three perceptual
dimensions for specular and diffuse reflection. ACM Transactions on Applied Perception (TAP), 17(2),
1–26. https://doi.org/10.1145/3380741

Toscani, M., Mamassian, P., & Valsecchi, M. (2021). Underconfidence in peripheral vision. Journal of Vision,
21(6), 2–2. https://doi.org/10.1167/jov.21.6.2

Toscani, M., Valsecchi, M., & Gegenfurtner, K. R. (2013a). Optimal sampling of visual information for light-
ness judgments. Proceedings of the National Academy of Sciences, 110(27), 11163–11168. https://doi.org/
10.1073/pnas.1216954110

Toscani, M., Valsecchi, M., & Gegenfurtner, K. R. (2013b). Selection of visual information for lightness jud-
gements by eye movements. Philosophical Transactions of the Royal Society B: Biological Sciences,
368(1628), 20130056. https://doi.org/10.1098/rstb.2013.0056

Valentine, T., & Bruce, V. (1986). The effect of race, inversion and encoding activity upon face recognition.
Acta Psychologica, 61(3), 259–273. https://doi.org/10.1016/0001-6918(86)90085-5

Valsecchi, M., Toscani, M., & Gegenfurtner, K. R. (2013). Perceived numerosity is reduced in peripheral
vision. Journal of Vision, 13(13), 7–7. https://doi.org/10.1167/13.13.7

van Osch, Y., Blanken, I., Meijs, M. H., & vanWolferen, J. (2015). A group’s physical attractiveness is greater
than the average attractiveness of its members: The group attractiveness effect. Personality and Social
Psychology Bulletin, 41(4), 559–574. https://doi.org/10.1177/0146167215572799

Walker, D., & Vul, E. (2014). Hierarchical encoding makes individuals in a group seem more attractive.
Psychological Science, 25(1), 230–235. https://doi.org/10.1177/0956797613497969

984 Perception 54(12)

https://doi.org/https://doi.org/10.3758/s13428-014-0532-5
https://doi.org/https://doi.org/10.3758/s13428-014-0532-5
https://doi.org/https://doi.org/10.3758/s13428-014-0532-5
https://doi.org/https://doi.org/10.3758/s13428-014-0532-5
https://doi.org/https://doi.org/10.3758/s13428-014-0532-5
https://doi.org/https://doi.org/10.3758/s13428-014-0532-5
https://doi.org/https://doi.org/10.1364/JOSAA.24.003168
https://doi.org/https://doi.org/10.1364/JOSAA.24.003168
https://doi.org/https://doi.org/10.1364/JOSAA.24.003168
https://doi.org/https://doi.org/10.1017/S095252381300045X
https://doi.org/https://doi.org/10.1017/S095252381300045X
https://doi.org/https://doi.org/10.1098/rstb.2017.0345
https://doi.org/https://doi.org/10.1098/rstb.2017.0345
https://doi.org/https://doi.org/10.1177/0956797616672270
https://doi.org/https://doi.org/10.1177/0956797616672270
https://doi.org/https://doi.org/10.1177/0956797616672270
https://doi.org/https://doi.org/10.1080/13506285.2024.2447361
https://doi.org/https://doi.org/10.1080/13506285.2024.2447361
https://doi.org/https://doi.org/10.1038/scientificamerican0888-76
https://doi.org/https://doi.org/10.1038/scientificamerican0888-76
https://doi.org/https://doi.org/10.1038/scientificamerican0888-76
https://doi.org/https://doi.org/10.1038/scientificamerican0888-76
https://doi.org/https://doi.org/10.1038/scientificamerican0592-86
https://doi.org/https://doi.org/10.1038/scientificamerican0592-86
https://doi.org/https://doi.org/10.1038/scientificamerican0592-86
https://doi.org/https://doi.org/10.1038/scientificamerican0592-86
https://doi.org/https://doi.org/10.1097/01.wnr.0000131675.00319.�42
https://doi.org/https://doi.org/10.1097/01.wnr.0000131675.00319.�42
https://doi.org/https://doi.org/10.1097/01.wnr.0000131675.00319.�42
https://doi.org/https://doi.org/10.1167/jov.20.12.2
https://doi.org/https://doi.org/10.1167/jov.20.12.2
https://doi.org/https://doi.org/10.1167/11.5.13
https://doi.org/https://doi.org/10.1167/11.5.13
https://doi.org/https://doi.org/10.1068/p090483
https://doi.org/https://doi.org/10.1068/p090483
https://doi.org/https://doi.org/10.1068/p090483
https://doi.org/https://doi.org/10.1167/17.9.14
https://doi.org/https://doi.org/10.1167/17.9.14
https://doi.org/https://doi.org/10.1145/3380741
https://doi.org/https://doi.org/10.1145/3380741
https://doi.org/https://doi.org/10.1167/jov.21.6.2
https://doi.org/https://doi.org/10.1167/jov.21.6.2
https://doi.org/https://doi.org/10.1073/pnas.1216954110
https://doi.org/https://doi.org/10.1073/pnas.1216954110
https://doi.org/https://doi.org/10.1073/pnas.1216954110
https://doi.org/https://doi.org/10.1098/rstb.2013.0056
https://doi.org/https://doi.org/10.1098/rstb.2013.0056
https://doi.org/https://doi.org/10.1016/0001-6918(86)90085-5
https://doi.org/https://doi.org/10.1016/0001-6918(86)90085-5
https://doi.org/https://doi.org/10.1016/0001-6918(86)90085-5
https://doi.org/https://doi.org/10.1016/0001-6918(86)90085-5
https://doi.org/https://doi.org/10.1167/13.13.7
https://doi.org/https://doi.org/10.1167/13.13.7
https://doi.org/https://doi.org/10.1177/0146167215572799
https://doi.org/https://doi.org/10.1177/0146167215572799
https://doi.org/https://doi.org/10.1177/0956797613497969
https://doi.org/https://doi.org/10.1177/0956797613497969


Wang, C.-C. (2019). Investigating the time course of part-based and holistic processing in face perception.
Frontiers in Psychology, 9, 2630. https://doi.org/10.3389/fpsyg.2018.02630

Webster, M. A., & Maclin, O. H. (1999). Figural aftereffects in the perception of faces. Psychonomic Bulletin
& Review, 6(4), 647–653. https://doi.org/10.3758/BF03212974

Williams, M. A., Baker, C. I., Op de Beeck, H. P., Mok Shim, W., Dang, S., Triantafyllou, C., & Kanwisher,
N. (2008). Feedback of visual object information to foveal retinotopic cortex. Nature Neuroscience, 11(12),
1439–1445. https://doi.org/10.1038/nn.2218

Wong, H. K., Estudillo, A. J., Stephen, I. D., & Keeble, D. R. (2021). The other-race effect and holistic pro-
cessing across racial groups. Scientific Reports, 11(1), 8507. https://doi.org/10.1038/s41598-021-87933-1

Yin, R. K. (1969). Looking at upside-down faces. Journal of Experimental Psychology, 81(1), 141–145.
https://doi.org/10.1037/h0027474

Ying, H., Burns, E., Lin, X., & Xu, H. (2019). Ensemble statistics shape face adaptation and the cheerleader
effect. Journal of Experimental Psychology: General, 148(3), 421. https://doi.org/10.1037/xge0000564

Yu, Q., & Shim, W. M. (2016). Modulating foveal representation can influence visual discrimination in the
periphery. Journal of Vision, 16(3), 15. https://doi.org/10.1167/16.3.15

Zoghlami, F., & Toscani, M. (2023). Foveal to peripheral extrapolation of facial emotion. Perception, 52(7),
514–523. https://doi.org/10.1177/03010066231172087

Metzger et al. 985

https://doi.org/https://doi.org/10.3389/fpsyg.2018.02630
https://doi.org/https://doi.org/10.3389/fpsyg.2018.02630
https://doi.org/https://doi.org/10.3758/BF03212974
https://doi.org/https://doi.org/10.3758/BF03212974
https://doi.org/https://doi.org/10.1038/nn.2218
https://doi.org/https://doi.org/10.1038/nn.2218
https://doi.org/https://doi.org/10.1038/s41598-021-87933-1
https://doi.org/https://doi.org/10.1038/s41598-021-87933-1
https://doi.org/https://doi.org/10.1038/s41598-021-87933-1
https://doi.org/https://doi.org/10.1038/s41598-021-87933-1
https://doi.org/https://doi.org/10.1038/s41598-021-87933-1
https://doi.org/https://doi.org/10.1037/h0027474
https://doi.org/https://doi.org/10.1037/h0027474
https://doi.org/https://doi.org/10.1037/xge0000564
https://doi.org/https://doi.org/10.1037/xge0000564
https://doi.org/https://doi.org/10.1167/16.3.15
https://doi.org/https://doi.org/10.1167/16.3.15
https://doi.org/10.1177/03010066231172087

	 Introduction
	 Method
	 Participants
	 Stimuli
	 Procedure
	 Eye Tracking

	 Results
	 Discussion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


