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When we view a real-world scene with both eyes, we
see a seamless vista that covers a visual field of more
than 200° diameter horizontally and 125° vertically.
The entire scene generally appears to have high
resolution, contrast, and color saturation, despite the
dramatic changes in the optics, anatomy, and physiol-
ogy of our eyes and visual pathways as the retinal
images shift from the center of gaze to the periphery.
Thus, a key issue in real-world scene perception is the
roles played by central and peripheral vision. Central
vision has the highest visual acuity and is where we pay
the most attention to objects of interest. However, since
central vision only extends out to a radius of roughly 5°
around fixation, peripheral vision is the vast majority
of our visual field. Yet, the nature of peripheral vision
1s mysterious, in that our common intuitions about it
are often wrong. For example, most people appear to
be quite unaware of the limitations of peripheral vision
(Lau & Rosenthal, 2011). This is shown by how
surprising viewers find demonstrations of the loss of
visual resolution with eccentricity, such as failure to
detect even roughly calibrated increasing blur with
eccentricity using the Geisler and Perry (1998) algo-
rithm (for a demonstration of this, see https://youtu.be/
9DTHVRhLBcQO). Conversely, many people would
probably be surprised to know that while driving it is
possible to maintain one’s lane position using only
peripheral vision even while using central vision for an
attentionally demanding visual task located 30° below
the dashboard (Summala, Nieminen, & Punto, 1996).
(Importantly, however, consistent with what one might
expect, under the same conditions, drivers are also very
poor at noticing potential crash hazards, such as when
a car in front of them suddenly slows down—thus,
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driving using only peripheral vision is very dangerous
[Summala, Lamble, & Laakso, 1998].)

The limits of peripheral vision are among the most
extensively studied topics in vision research, dating
back over 150 years to the pioneering work of Aubert
and Forster (1857). These limits have been reviewed in
detail by a number of authors (Levi, 2008; Rosenholtz,
2016; Strasburger, Rentschler, & Jiittner, 2011; Whit-
ney & Levi, 2011; Wilson, Levi, Maffei, Rovamo, &
DeValois, 1990; Yu, Chaplin, & Rosa, 2015), including
a forthcoming review and synthesis paper for this
special issue (Loschky et al., in press). Scene perception
research is, by comparison, a far more recent area of
study (Henderson & Hollingworth, 1999; Malcolm,
Groen, & Baker, 2016). Interestingly, many key topics
related to scene perception from central to peripheral
vision are outside of the topics traditionally studied
under the heading of “peripheral vision.” These topics
include the role of peripherally previewing objects on
their subsequent recognition when fixated (Henderson,
Pollatsek, & Rayner, 1989), the role of scene gist
perception (based largely on peripheral vision) in eye
movement guidance (Castelhano & Henderson, 2007,
Eckstein, Drescher, & Shimozaki, 2006; Vo &
Schneider, 2010), or the role of cognitive and foveal
loads on peripheral object or event perception (Crun-
dall, Underwood, & Chapman, 2002; Ringer, Throne-
burg, Johnson, Kramer, & Loschky, 2016). Thus, to
understand how the limits of peripheral vision affect
real-world scene perception, one must step outside of
the bounds of traditional research on peripheral vision.
By the same token, however, if we want to understand
the roles of central and peripheral vision in real-world
scene perception, it is critically important to have a
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good grasp of the research on the limits of peripheral
vision from the traditional vision sciences. Unfortu-
nately, these two research areas have thus far had too
little interaction.

More generally, there is a problem that the research
and theory on vision from the fovea to the periphery is
splintered across a wide range of topic areas, again with
little sharing of theories, constructs, terminology, or
research methods. These topic areas include:

e The role of retinal topography on visual acuity in
scenes (Rovamo, Virsu, & Naesaenen, 1978; Wilkin-
son, Anderson, Bradley, & Thibos, 2016);

¢ Object recognition in peripheral vision for scenes
(Boucart et al., 2016) and the role of crowding and
texture perception in that process (Ehinger & Rose-
nholtz, 2016; Toet & Levi, 1992; Wallis, Bethge, &
Wichmann, 2016);

¢ The distribution of covert attention across the field of
view in scenes (e.g., the useful field of view (UFOV)/
functional field of view (FFOV)/perceptual span;
Ball, Beard, Roenker, Miller, & Griggs, 1988; Cajar,
Schneeweil3, Engbert, & Laubrock, 2016; Crundall,
Underwood, & Chapman, 1999; Nuthmann, 2013;
Ringer et al., 2016);

¢ Attentional guidance during fixations to the next-to-
be-fixated location as a function of retinal eccentric-
ity and the information available in the periphery
(Cajar et al., 2016; Huestegge & Bockler, 2016;
Loschky & McConkie, 2002; Nuthmann, 2014;
Nuthmann & Malcolm, 2016);

¢ Scene gist extraction in peripheral vision (Boucart,
Moroni, Thibaut, Szaffarczyk, & Greene, 2013;
Eberhardt, Zetzsche, & Schill, 2016; Larson, Free-
man, Ringer, & Loschky, 2014; Larson & Loschky,
2009) and its use in guiding eye movements in scenes
(Castelhano & Henderson, 2007; Hillstrom, Scholey,
Liversedge, & Benson, 2012; Vo & Schneider, 2010);

¢ The roles of central and peripheral vision in
understanding events and determining memory for
scenes (Eisenberg & Zacks, 2016; Fortenbaugh,
Hicks, Hao, & Turano, 2007; Geringswald, Porracin,
& Pollmann, 2016);

¢ Eccentricity biases in different areas of the brain, and
their relationship to the functional architecture of the
brain (Arcaro, McMains, Singer, & Kastner, 2009;
Baldassano, Fei-Fei, & Beck, 2016); and

¢ The roles of central versus peripheral vision in
performing actions in the world (e.g., grasping
objects, locomotion, navigation, balance; Chessa,
Maiello, Bex, & Solari, 2016; Fischman & Schneider,
1985; Piponnier, Hanssens, & Faubert, 2009; Ryu,
Mann, Abernethy, & Poolton, 2016; Turano, Yu,
Hao, & Hicks, 2005).

In fact, a back-of-a-napkin investigation of articles
that cited seminal references from more than just one of
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the above topics revealed very little cross-fertilization
of those topics. Specifically, to empirically get a handle
on how much cross-fertilization there is across these
disparate research areas, one can ask how many articles
cite key works from more than one of the above
research topics. To get an idea of this, the lead author
of this editorial (Loschky) chose one seminal article
each from four of the above research areas: (a) the
UFOV (Ball et al., 1988; 305 citations at the time
checked), (b) crowding (Bouma, 1970; 425 citations),
(¢) dynamic gaze guidance as a function of retinal
eccentricity (McConkie & Rayner, 1975; 366 citations),
and (d) the use of central versus peripheral vision for
action (Previc, 1998; 233 citations). Then, using Scopus,
a search for articles citing each of the six possible
pairings of two of the four seminal articles was
performed, which produced the following frequencies:

a N b =73 articles citing both

a N ¢ =6 articles citing both

a N d=1 article citing both

b N ¢ =20 articles citing both

b N d =0 articles citing both

c N d =1 article citing both

Total = 33 articles citing two of the four seminal
articles.

This quick perusal of cross-cutting citations reveals
the lack of interaction between these areas. First, for
three of the six the pairings, specifically among articles
citing Previc’s (1998) seminal theory of central versus
peripheral vision for action, there was at most one
article that also cited one of the other three seminal
papers. This suggests that research and theories on the
roles of central and peripheral vision in ventral
functions (e.g., object and scene recognition) have little
interchange with research and theories on the roles of
central and peripheral vision in dorsal functions (e.g.,
grasping, locomotion, navigation, and balance). Sec-
ond, there were only five to six articles for the other two
pairings of articles citing Ball et al.’s (1988) seminal
work on the UFOV, which also cited the seminal
articles on crowding and dynamic gaze guidance. This
suggests that researchers investigating the UFOV
seldom cite articles on these other topics and vice versa.
Finally, the most jointly cited seminal articles were for
crowding (Bouma, 1970) and dynamic gaze guidance as
a function of eccentricity (McConkie & Rayner, 1975),
with 20 articles citing both seminal articles. While the
last pairing shows some cross-fertilization of these
research areas, overall, this very preliminary investiga-
tion suggests little such cross-area interaction.

It was with the intention of fostering greater cross-
area interaction that the lead author of this editorial
(Loschky) organized this special issue on scene
perception from central to peripheral vision. Specifi-
cally, the hope is that bringing together articles from
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this wide array of interrelated topics, all dealing with
scene perception in central versus peripheral vision, but
from each of the above-listed different viewpoints, will
foster a synthesis across these research areas. Only by
creating such a synthesis will we be able to have a more
complete understanding of how vision differs from the
fovea to the far periphery as we explore and interact
with our visual world. The articles in this special issue
were chosen in order to facilitate such a synthesis. For
this reason, at the beginning of 2017, we will create the
Scene Perception from Central to Peripheral Vision
Collection, which will include additional articles,
including a review and synthesis paper for the
collection that is currently in preparation (Loschky et
al., 2016).

Keywords: central vision, peripheral vision, fovea,
periphery, scene perception, retinal eccentricity, retinal
topography, UFOV, FFOV, perceptual span, scene gist
recognition, attentional guidance, scene memory,
crowding, object recognition, cortical eccentricity biases,
navigation, optic flow, vision for action

This work was supported by funding from by a grant
to LCL (10846128) from the Office of Naval Research.

Commercial relationships: none.

Corresponding author: Lester C. Loschky.

Email: loschky@ksu.edu.

Address: Department of Psychological Sciences, Kan-
sas State University, Manhattan, KS, USA.

Arcaro, M. J., McMains, S. A., Singer, B. D., &
Kastner, S. (2009). Retinotopic organization of
human ventral visual cortex. The Journal of
Neuroscience, 29(34), 10638—-10652, doi:10.1523/
jneurosci.2807-09.2009.

Aubert, H., & Forster. (1857). Beitrige zur Kenntnisse
der indirecten Sehens [Translation: A contribution
to knowledge of indirect vision]. Graefes Archiv fur
Ophthalmologie, 3, 1-37.

Baldassano, C., Fei-Fei, L., & Beck, D. M. (2016).
Pinpointing the peripheral bias in neural scene-
processing networks during natural viewing. Jour-
nal of Vision, 16(2):9, 1-14, doi:10.1167/16.2.9.
[PubMed] [Article]

Ball, K. K., Beard, B. L., Roenker, D. L., Miller, R. L.,
& Griggs, D. S. (1988). Age and visual search:

Loschky, Nuthmann, Fortenbaugh, & Levi

Expanding the useful field of view. Journal of the
Optical Society of America, 5(12), 2210-2219, doi:
10.1364/josaa.5.002210.

Boucart, M., Lenoble, Q., Quettelart, J., Szaffarczyk,
S., Despretz, P., & Thorpe, S. J. (2016). Finding
faces, animals, and vehicles in far peripheral vision.
Journal of Vision, 16(2):10, 1-13, doi:10.1167/
16.2.10. [PubMed] [Article]

Boucart, M., Moroni, C., Thibaut, M., Szaffarczyk, S.,
& Greene, M. (2013). Scene categorization at large
visual eccentricities. Vision Research, 86, 3542,
doi:10.1016/j.visres.2013.04.006.

Bouma, H. (1970). Interaction effects in parafoveal
letter recognition. Nature, 226, 177-178, doi:10.
1038/226177a0.

Cajar, A., Schneeweil3, P., Engbert, R., & Laubrock, J.
(2016). Coupling of attention and saccades when
viewing scenes with central and peripheral degra-
dation. Journal of Vision, 16(2):8, 1-19, doi:
10.1167/16.2.8. [PubMed] [Article]

Castelhano, M. S., & Henderson, J. M. (2007). Initial
scene representations facilitate eye movement
guidance in visual search. Journal of Experimental

Psychology: Human Perception and Performance,
33(4), 753-763, doi:10.1037/0096-1523.33.4.753.

Chessa, M., Maiello, G., Bex, P. J., & Solari, F. (2016).
A space-variant model for motion interpretation
across the visual field. Journal of Vision, 16(2):12,
1-24, doi:10.1167/16.2.12. [PubMed] [Article]

Crundall, D. E., Underwood, G., & Chapman, P. R.
(1999). Driving experience and the functional field
of view. Perception, 28, 1075-1087, doi:10.1068/
p2894.

Crundall, D. E., Underwood, G., & Chapman, P. R.
(2002). Attending to the peripheral world while
driving. Applied Cognitive Psychology, 16(4), 459—
475, doi:10.1002/acp.806.

Eberhardt, S., Zetzsche, C., & Schill, L. (2016).
Peripheral pooling is tuned to the localization task.
Journal of Vision, 16(2):14, 1-13, doi:10.1167/
16.2.14. [PubMed] [Article]

Eckstein, M. P., Drescher, B. A., & Shimozaki, S. S.
(2006). Attentional cues in real scenes, saccadic
targeting, and Bayesian priors. Psychological Sci-
ence, 17(11), 973-980, doi:10.1111/5.1467-9280.
2006.01815.x.

Ehinger, K. A., & Rosenholtz, R. (2016). A general
account of peripheral encoding also predicts scene
perception performance. Journal of Vision, 16(2):
13, 1-19, do0i:10.1167/16.2.13. [PubMed] [Article]

Eisenberg, M. L., & Zacks, J. M. (2016). Ambient and
focal visual processing of naturalistic activity.

Downloaded From: http://jov.arvojour nals.or g/pdfaccess.ashx?url=/data/j our nals/j ov/935953/ on 08/10/2017


mailto:loschky@ksu.edu
http://dx.doi.org/10.1523/jneurosci.2807-09.2009
http://dx.doi.org/10.1523/jneurosci.2807-09.2009
https://www.ncbi.nlm.nih.gov/pubmed/27187606
http://jov.arvojournals.org/article.aspx?articleid=2524115
http://dx.doi.org/10.1364/josaa.5.002210
https://www.ncbi.nlm.nih.gov/pubmed/27404483
http://jov.arvojournals.org/article.aspx?articleid=2533683
http://dx.doi.org/10.1016/j.visres.2013.04.006
http://dx.doi.org/10.1038/226177a0
http://dx.doi.org/10.1038/226177a0
https://www.ncbi.nlm.nih.gov/pubmed/27271524
http://jov.arvojournals.org/article.aspx?articleid=2513624
http://dx.doi.org/10.1037/0096-1523.33.4.753
https://www.ncbi.nlm.nih.gov/pubmed/27580091
http://jov.arvojournals.org/article.aspx?articleid=2546929%5d
http://dx.doi.org/10.1068/p2894
http://dx.doi.org/10.1068/p2894
http://dx.doi.org/10.1002/acp.806
https://www.ncbi.nlm.nih.gov/pubmed/27580091
http://jov.arvojournals.org/article.aspx?articleid=2589170
http://dx.doi.org/10.1111/j.1467-9280.2006.01815.x
http://dx.doi.org/10.1111/j.1467-9280.2006.01815.x
https://www.ncbi.nlm.nih.gov/pubmed/27893077
http://jov.arvojournals.org/article.aspx?articleid=2587784

Journal of Vision (2017) 17(1):6, 1-5

Journal of Vision, 16(2):5, 1-12, doi:10.1167/16.2.5.
[PubMed] [Article]

Fischman, M. G., & Schneider, T. (1985). Skill level,
vision, and proprioception in simple one-hand
catching. Journal of Motor Behavior, 17(2), 219—
229, doi:10.1080/00222895.1985.10735345.

Fortenbaugh, F. C., Hicks, J. C., Hao, L., & Turano,
K. A. (2007). Losing sight of the bigger picture:
Peripheral field loss compresses representations of
space. Vision Research, 47(19), 2506-2520, doi:10.
1016/j.visres.2007.06.012.

Geisler, W. S., & Perry, J. S. (1998). A real-time
foveated multi-resolution system for low-band-
width video communication. In B. Rogowitz & T.
Pappas (Eds.), The International Society for Optical
Engineering (SPIE): Human vision and electronic
imaging 111, (Vol. 3299, pp. 294-305). San Jose,
CA: SPIE.

Geringswald, F., Porracin, E., & Pollmann, S. (2016).
Impairment of visual memory for objects in natural
scenes by simulated central scotomata. Journal of
Vision, 16(2):6, 1-12, doi:10.1167/16.2.6. [PubMed]
[Article]

Henderson, J. M., & Hollingworth, A. (1999). High-
level scene perception. Annual Review of Psycholo-
gy, 50, 243-271, doi:10.1146/annurev.psych.50.1.
243.

Henderson, J. M., Pollatsek, A., & Rayner, K. (1989).
Covert visual attention and extrafoveal information
use during object identification. Perception and
Psychophysics, 45(3), 196-208, doi:10.3758/
BF03210697.

Hillstrom, A. P., Scholey, H., Liversedge, S. P., &
Benson, V. (2012). The effect of the first glimpse at
a scene on eye movements during search. Psycho-
nomic Bulletin & Review, 19(2), 204-210, doi:10.
3758/s13423-011-0205-7.

Huestegge, L., & Bockler, A. (2016). Out of the corner
of the driver’s eye: Peripheral processing of hazards

in static traffic scenes. Journal of Vision, 16(2):11,
1-15, doi:10.1167/16.2.11. [PubMed] [Article]

Larson, A. M., Freeman, T. E., Ringer, R. V., &
Loschky, L. C. (2014). The spatiotemporal dy-
namics of scene gist recognition. Journal of
Experimental Psychology: Human Perception and
Performance, 40(2), 471-487, doi:10.1037/
a0034986.

Larson, A. M., & Loschky, L. C. (2009). The
contributions of central versus peripheral vision to
scene gist recognition. Journal of Vision, 9(10):6, 1—
16, doi:10.1167/9.10.6. [PubMed] [Article]

Lau, H., & Rosenthal, D. (2011). Empirical support for
higher-order theories of conscious awareness.

Loschky, Nuthmann, Fortenbaugh, & Levi 4

Trends in Cognitive Sciences, 15(8), 365-373, doi:
http://dx.doi.org/10.1016/j.tics.2011.05.009.

Levi, D. M. (2008). Crowding—An essential bottleneck
for object recognition: A mini-review. Vision
Research, 48(5), 635654, doi:10.1016/j.visres.2007.
12.009.

Loschky, L. C., Fortenbaugh, F. C., Rosenholtz, R.,
Nuthmann, A., Pannasch, S., Calvo, M. G., & Vo,
M. L. H. (in press). Scene perception from central
to peripheral vision: A review and synthesis.
Journal of Vision, in press.

Loschky, L. C., & McConkie, G. W. (2002). Investi-
gating spatial vision and dynamic attentional
selection using a gaze-contingent multi-resolutional
display. Journal of Experimental Psychology: Ap-
plied, 8(2), 99-117, doi:10.1037/1076-898X.8.2.99.

Malcolm, G. L., Groen, I. I. A., & Baker, C. L. (2016).
Making sense of real-world scenes. Trends in
Cognitive Sciences, 20(11), 843-856, doi:10.1016/;.
tics.2016.09.003.

McConkie, G. W., & Rayner, K. (1975). The span of
the effective stimulus during a fixation in reading.
Perception & Psychophysics, 17(6), 578-586, doi:10.
3758/bf03203972.

Nuthmann, A. (2013). On the visual span during object
search in real-world scenes. Visual Cognition, 21(7),
803-837, doi:10.1080/13506285.2013.832449.

Nuthmann, A. (2014). How do the regions of the visual
field contribute to object search in real-world
scenes? Evidence from eye movements. Journal of
Experimental Psychology: Human Perception and
Performance, 40(1), 342-360, doi:10.1037/
a0033854.

Nuthmann, A., & Malcolm, G. L. (2016). Eye guidance
during real-world scene search: The role color plays
in central and peripheral vision. Journal of Vision,
16(2):3, 1-16, doi:10.1167/16.2.3. [PubMed]
[Article]

Piponnier, J.-C., Hanssens, J.-M., & Faubert, J. (2009).
Effect of visual field locus and oscillation frequen-
cies on posture control in an ecological environ-
ment. Journal of Vision, 9(1):13, 1-10, doi:10.1167/
9.1.13. [PubMed] [Article]

Previc, F. H. (1998). The neuropsychology of 3-D
space. Psychological Bulletin, 124(2), 123-164, doi:
10.1037/0033-2909.124.2.123.

Ringer, R. V., Throneburg, Z., Johnson, A. P.,
Kramer, A. F., & Loschky, L. C. (2016). Impairing
the useful field of view in natural scenes: Tunnel
vision versus general interference. Journal of Vision,
16(2):7, 1-25, doi:10.1167/16.2.7. [PubMed]
[Article]

Downloaded From: http://jov.arvojour nals.or g/pdfaccess.ashx?url=/data/j our nals/j ov/935953/ on 08/10/2017


https://www.ncbi.nlm.nih.gov/pubmed/27002550
http://jov.arvojournals.org/article.aspx?articleid=2505675
http://dx.doi.org/10.1080/00222895.1985.10735345
http://dx.doi.org/10.1016/j.visres.2007.06.012
http://dx.doi.org/10.1016/j.visres.2007.06.012
https://www.ncbi.nlm.nih.gov/pubmed/27002551
http://jov.arvojournals.org/article.aspx?articleid=2505676
http://dx.doi.org/10.1146/annurev.psych.50.1.243
http://dx.doi.org/10.1146/annurev.psych.50.1.243
http://dx.doi.org/10.3758/BF03210697
http://dx.doi.org/10.3758/BF03210697
http://dx.doi.org/10.3758/s13423-011-0205-7
http://dx.doi.org/10.3758/s13423-011-0205-7
https://www.ncbi.nlm.nih.gov/pubmed/27488848
http://jov.arvojournals.org/article.aspx?articleid=2542557
http://dx.doi.org/10.1037/a0034986
http://dx.doi.org/10.1037/a0034986
https://www.ncbi.nlm.nih.gov/pubmed/19810787
http://jov.arvojournals.org/article.aspx?articleid=2122327
http://doi:10.1016/j.tics.2011.05.009
http://dx.doi.org/10.1016/j.visres.2007.12.009
http://dx.doi.org/10.1016/j.visres.2007.12.009
http://dx.doi.org/10.1037/1076-898X.8.2.99
http://dx.doi.org/10.1016/j.tics.2016.09.003
http://dx.doi.org/10.1016/j.tics.2016.09.003
http://dx.doi.org/10.3758/bf03203972
http://dx.doi.org/10.3758/bf03203972
http://dx.doi.org/10.1080/13506285.2013.832449
http://dx.doi.org/10.1037/a0033854
http://dx.doi.org/10.1037/a0033854
https://www.ncbi.nlm.nih.gov/pubmed/26824640
http://jov.arvojournals.org/article.aspx?articleid=2485414
https://www.ncbi.nlm.nih.gov/pubmed/19271883
http://jov.arvojournals.org/article.aspx?articleid=2122069
http://dx.doi.org/10.1037/0033-2909.124.2.123
https://www.ncbi.nlm.nih.gov/pubmed/27050950
http://jov.arvojournals.org/article.aspx?articleid=2513132

Journal of Vision (2017) 17(1):6, 1-5

Rosenholtz, R. (2016). Capabilities and limitations of
peripheral vision. Annual Review of Vision Science,
2(1), 437-457, doi:10.1146/annurev-vision-082114-
035733.

Rovamo, J., Virsu, V., & Naesaenen, R. (1978).
Cortical magnification factor predicts the photopic

contrast sensitivity of peripheral vision. Nature,
271(5640), 54-56, doi:10.1038/271054a0.

Ryu, D., Mann, D. L., Abernethy, B., & Poolton, J. M.
(2016). Gaze-contingent training enhances percep-
tual skill acquisition. Journal of Vision, 16(2):2, 1-
21, doi:10.1167/16.2.2. [PubMed] [Article]

Strasburger, H., Rentschler, 1., & Jiittner, M. (2011).
Peripheral vision and pattern recognition: A review.
Journal of Vision, 11(5):13, 1-82, doi:10.1167/
11.5.13. [PubMed] [Article]

Summala, H., Lamble, D., & Laakso, M. (1998).
Driving experience and perception of the lead car’s
braking when looking at in-car targets. Accident
Analysis & Prevention, 30(4), 401-407, doi:10.1016/
S0001-4575(98)00005-0.

Summala, H., Nieminen, T., & Punto, M. (1996).
Maintaining lane position with peripheral vision
during in-vehicle tasks. Human Factors: The
Journal of the Human Factors and Ergonomics
Society, 38(3), 442-451, doi:10.1518/
001872096778701944.

Toet, A., & Levi, D. M. (1992). The two-dimensional
shape of spatial interaction zones in the parafovea.
Vision Research, 32, 1349—-1357, doi:10.1016/0042-
6989(92)90227-a.

Turano, K. A., Yu, D., Hao, L., & Hicks, J. C. (2005).
Optic-flow and egocentric-direction strategies in

Loschky, Nuthmann, Fortenbaugh, & Levi 5

walking: Central vs peripheral visual field. Vision
Research, 45(25-26), 3117-3132, doi:10.1016/].
visres.2005.06.017.

Vo6, M. L.-H., & Schneider, W. X. (2010). A glimpse is
not a glimpse: Differential processing of flashed
scene previews leads to differential target search
benefits. Visual Cognition, 18(2), 171-200, doi:10.
1080/13506280802547901.

Wallis, T. S. A., Bethge, M., & Wichmann, F. A.
(2016). Testing models of peripheral encoding using
metamerism in an oddity paradigm. Journal of
Vision, 16(2):4, 1-30, doi:10.1167/16.2.4. [PubMed]
[Article]

Whitney, D., & Levi, D. M. (2011). Visual crowding: A
fundamental limit on conscious perception and

object recognition. Trends in Cognitive Sciences,
15(4), 160168, doi:10.1016/j.tics.2011.02.005.

Wilkinson, M. O., Anderson, R. S., Bradley, A., &
Thibos, L. N. (2016). Neural bandwidth of veridical
perception across the visual field. Journal of Vision,
16(2):1, 1-17, d0i:10.1167/16.2.1. [PubMed]
[Article]

Wilson, H. R., Levi, D. M., Maffei, L., Rovamo, J., &
DeValois, R. (1990). The perception of form:
Retina to striate cortex. In L. Spillmann & J. S.
Werner, et al., (Eds.) Visual perception: The
neurophysiological foundations (pp. 231-272). San
Diego, CA: Academic Press.

Yu, H. H., Chaplin, T. A., & Rosa, M. G. P. (2015).
Representation of central and peripheral vision in
the primate cerebral cortex: Insights from studies of
the marmoset brain. Neuroscience Research, 93, 47—
61, doi:10.1016/j.neures.2014.09.004.

Downloaded From: http://jov.arvojour nals.or g/pdfaccess.ashx?url=/data/j our nals/j ov/935953/ on 08/10/2017


http://dx.doi.org/10.1146/annurev-vision-082114-035733
http://dx.doi.org/10.1146/annurev-vision-082114-035733
http://dx.doi.org/10.1038/271054a0
https://www.ncbi.nlm.nih.gov/pubmed/26824639
http://jov.arvojournals.org/article.aspx?articleid=2485413
https://www.ncbi.nlm.nih.gov/pubmed/22207654
http://jov.arvojournals.org/article.aspx?articleid=2191825
http://dx.doi.org/10.1016/S0001-4575(98)00005-0
http://dx.doi.org/10.1016/S0001-4575(98)00005-0
http://dx.doi.org/10.1518/001872096778701944
http://dx.doi.org/10.1518/001872096778701944
http://dx.doi.org/10.1016/0042-6989(92)90227-a
http://dx.doi.org/10.1016/0042-6989(92)90227-a
http://dx.doi.org/10.1016/j.visres.2005.06.017
http://dx.doi.org/10.1016/j.visres.2005.06.017
http://dx.doi.org/10.1080/13506280802547901
http://dx.doi.org/10.1080/13506280802547901
https://www.ncbi.nlm.nih.gov/pubmed/26968866
http://jov.arvojournals.org/article.aspx?articleid=2503433
http://dx.doi.org/10.1016/j.tics.2011.02.005
https://www.ncbi.nlm.nih.gov/pubmed/26824638
http://jov.arvojournals.org/article.aspx?articleid=2485412
http://dx.doi.org/10.1016/j.neures.2014.09.004

	Arcaro1
	Aubert1
	Baldassano1
	Ball1
	Boucart1
	Boucart2
	Bouma1
	Cajar1
	Castelhano1
	Chessa1
	Crundall1
	Crundall2
	Eberhardt1
	Eckstein1
	Ehinger1
	Eisenberg1
	Fischman1
	Fortenbaugh1
	Geisler1
	Geringswald1
	Henderson1
	Henderson2
	Hillstrom1
	Huestegge1
	Larson1
	Larson2
	Lau1
	Levi1
	Loschky1
	Loschky2
	Malcolm1
	McConkie1
	Nuthmann1
	Nuthmann2
	Nuthmann3
	Piponnier1
	Previc1
	Ringer1
	Rosenholtz1
	Rovamo1
	Ryu1
	Strasburger1
	Summala1
	Summala2
	Toet1
	Turano1
	Vo1
	Wallis1
	Whitney1
	Wilkinson1
	Wilson1
	Yu1

