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TIMING

Levels of temporal processing
Curran, W. & Benton, C. P. (2012). The many directions of
time. Cognition, 122, 252–257.

Many factors distort the perception of brief intervals. One of
these factors is the localized sensory adaptation to brief visual
events. This adaptation compresses perceived duration in the
adapted location. Previous studies showed that the mechanism
underlying this effect is pre-cortical in origin but Curran and
Benton asked whether the source of these temporal distortions
could be cortical. They used moving stimuli to test their hy-
pothesis and posited that if the adaptation to motion is direction
contingent, the origin of compressed time is likely to also be
cortical. In an experiment, after adapting to upward motion in a
localized region, their participants exhibited duration compres-
sion only when the subsequent stimuli, at the same location,
had an upward direction. There was no such compression when
subsequent motion stimuli went downward. In a second exper-
iment, the signal used to judge duration was shown to likely
occur at the global motion level. In short, the processing of the
duration of subsecond events occurs at or upstream from global
motion processing (at or beyond cortical area MT+). In other
words, this demonstration, along with previous findings avail-
able in the timing literature, seems to indicate that the encoding
of subsecond event duration relies on the activity at multiple
levels of visual processing. –S.G.

SPATIAL ATTENTION

A new kid on the block?
Ristic, J. & Kingstone, A. (2012). A new form of human

spatial attention: Automated symbolic orienting, Visual
Cognition 20(3), 244–264.

Most of us, researchers of attention, have grown fond of
the exogenous - endogenous dichotomy: mechanisms that

are involved in the allocation of spatial attention could be
transient and involuntary – exogenous, or, sustained and
under volitional control – endogenous. But evidence that
accumulated in the recent years portray a more complex
picture, as several studies that employed various spatial cues
revealed attentional effects that do not fit perfectly in either
category. Ristic and Kingstone (2012) aim to expand this
categorization routine. They suggest a new orienting mech-
anism, which they termed “automated symbolic orienting”.
According to Ristic and Kingstone, this orienting mecha-
nism is independent of both exogenous and endogenous
mechanisms, and it is triggered by central non-predictive
symbolic cues like arrows. These are symbols with which
we have a rather extensive practice in our everyday experi-
ence; enough to ensure strong associations were formed
between a specific symbol and a corresponding spatial po-
sition. It was already shown that such attentional cues lead
to involuntary, fast attention allocation, similar to exogenous
mechanisms. Yet they do not produce the later performance
decrement (i.e., inhibition of return), thus also resembling
endogenous mechanisms. Ristic and Kingstone suggest that
these types of cues do not fit fully with either known
mechanism because they trigger a unique orienting mecha-
nism. To support this claim they employed a double-cue
paradigm. On each trial, two cues were presented simulta-
neously. One of these cues was always a central, non-
predictive arrow. The other was exogenous. In one experi-
ment, the exogenous cue was a non-predictive peripheral
cue and in another experiment, it was a predictive symbolic
cue – a number. The simultaneous cues could either indicate
the same location or different locations. The SOA between
cues onset and target onset varied systematically. Following
the additive factors logic, if the two simultaneous cues
engage independent mechanisms, an additive effect should
be found: the size of the attentional effect when they indi-
cate the same location should be equal to the sum of their
effects when they indicate different locations. Indeed, an
additive effect was found in both experiments. Moreover
the effect of the non-predictive central arrow and its time
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course were similar regardless of whether the arrow was
presented simultaneously with an exogenous or endogenous
cue. These findings raise the interesting possibility that a
third attentional mechanism, which is neither exogenous nor
endogenous, was triggered by the non-predictive arrow, and
suggest that future theories of spatial attention should con-
sider multiplicity of orienting mechanisms rather than a
duplet. –Y.Y.

VISUAL SEARCH

Mongrels lurking in the periphery
Rosenholtz, R., Huang, J., Raj, A., Balas, B. J., & Ilie, L.
(2012). A summary statistic representation in peripheral
vision explains visual search. Journal of Vision, 12(4).

The nature of peripheral visual experience is a bit of a
mystery. Those of us in the vision business know that acuity
falls off dramatically as one moves away from the fovea.
Other aspects of visual processing likewise degrade with
eccentricity and neighboring objects and contours dramatical-
ly interfere with each other, creating the various phenomena of
visual ‘crowding’. Still, for all that, the world looks pretty
good. Until we actually try to access visual information from
the periphery, the impression is of a visual world composed of
coherent surfaces and objects. What are we seeing?

Rosenholtz, Huang, Raj, Balas, and Ilie(2012) offer an
answer. They argue that we are seeing a construct based on
local image statistics. Their point of departure is Portilla and
Simoncelli’s (2000) work. Portilla and Simoncelli took visual
textures and extracted a set of summary statistics. These were
the sorts of measurements of luminance, orientation, scale and
so forth that v1 neurons could compute. They found that, with
a set of some hundreds of these numbers, they could then
construct images that captured much of the appearance of the
original texture. You do lose something in translation when
you go from a scene to its statistics and from the statistics to a
texture. For example, a Portilla and Simoncelli reconstruction
of this page will look ‘texty’ but will not be readable.

What would be the consequence if peripheral vision lost
and maintained the same sort of information as is lost and
maintained in texture synthesis? Rosenholtz and her col-
leagues argue that one consequence might be an explanation
for the entire classic visual search literature. In visual search
experiments, observers look for some designated target item
among distractors. Sometimes, these searches are very effi-
cient (e.g. search for vertical among horizontal lines). Other
times, search is inefficient. A classic example is the search
for a T among Ls. Why is it hard to find a T among Ls when,
after all, it is easy to discriminate a T from and L?
Rosenholtz et al. show that, if you take a display of Ls,
decompose it and then synthesize a Portilla and Simoncelli

reconstruction, the resulting display will contain various T-
like fragments that might misdirect attention in a search for a
real T. Consider another example, a classic “search asym-
metry”: Why is it harder to find an O among Qs than a Q
among Os? Texture synthesis is less likely to create Q-like
“mongrels” (to use Rosenholtz’s term) out of Os than O-like
mongrels out of Qs. The authors back their hypothesis with
experiments that show that the discriminability of these
mongrel textures correlates nicely with the difficulty of
traditional visual search experiments.

The title of the paper says, “A summary statistic repre-
sentation in peripheral vision explains visual search.” That
might be a bit too sweeping a claim. Inefficient searches
tend to remain inefficient even if crowding and peripheral
resolution problems are minimized. Thus, a search for a T
among Ls or for one object among heterogeneous distractor
objects will be inefficient even if the set sizes are 1, 2, 3, &
4, and those few items are each comfortably separated in
their own quadrant of visual space. Moreover, such searches
can be accomplished with central fixation, leaving the
search items in the periphery. Nevertheless, this new article
represents an interesting addition to our ideas about the
relationship between vision in the periphery and efficiency
of visual search. –J.W.

Portilla, J., & Simoncelli, E. P. (2000). A parametric texture
model based on joint statistics of complex wavelet coefficients.
International Journal of Computer Vision., 40(1), 49–71.

SPACE PERCEPTION

Objects compress visual space
McGraw P.V., Roach N.W., Badcock D.R., & Whitaker D.
(2012). Size –induced distortions in perceptual maps of
visual space. Journal of Vision 12(4), 1–14. doi: 10.1167/
12.4.8

Although I have no deep grasp of physics, it is my (comic-
book-level) understanding that the force of gravity is con-
strued in the context of the theory of relativity as resulting
from a curvature of space produced by concentrations of mass.
Under this view, what we experiencewhenwe feel the force of
gravity is an alteration of space itself in the neighborhood of
an object it contains (such as the earth). McGraw, Roach,
Badcock, & Whitaker (2012) have discovered something
strangely similar about visual space. One way of describing
this discovery is to say that visual space is compressed in the
neighborhood of objects it contains—compressed in the sense
that visual distances shrink in the neighborhood of a large
object, and the degree of this compression is proportional to
the size of the object. The experiments that reveal this effect
are very simple. On a given trial, the observer is presented
with a stimulus comprising two objects equal in size and is
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asked to judge whether the centroid-to-centroid distance be-
tween the objects is greater than or less than the average
distance between the pairs of objects that have been presented
previously in the experiment. Thus, on each trial, the observer
compares the centroid-to-centroid distance between the
objects in the stimulus with a remembered, internal standard
that the observer acquires through experience in performing
the task. McGraw et al. randomly varied object size over trials
across seven, linearly spaced levels. In the basic experiment,
various different types of objects were presented, including (a)
Gaussian blobs (white on the gray background field), (b)
vertically oriented Gabor patches in which the spatial frequen-
cy of the carrier covaried with the standard deviation of the
circular Gaussian window, and (c) vertically oriented Gabor
patches in which the spatial frequency of the carrier was a
fixed, high spatial frequency across all seven standard devia-
tions of the Gaussian window. The true mean distance be-
tween object centroids across trials was fixed at 8 deg. of
visual angle, and the seven different object sizes were approx-
imately 0.27, 0.80, 1.33, 1.87, 2.40, 2.93 and 3.47 deg. (4 times
the standard deviation of the Gaussian window). The observed
effects were massive. In order to be perceived as equally distant
in separation to a pair of 0.27 deg. objects, a pair of 3.47 deg.
objects had to be pushed farther apart by approximately
1.6 deg. – i.e., by around 20 % of the average distance between
objects across trials. That this effect was not specific to the
particular display configuration was confirmed by an experi-
ment in which participants were asked to bisect the distance
between two objects, which were allowed to differ in size. As
one would expect if visual space were compressed in the
neighborhood of larger objects, bisection judgments showed
systematic shifts away from larger objects toward smaller
objects. It seems likely that various other, classic visual illu-
sions may reflect this basic effect.-C.C.

PERCEPTION AND ACTION

A closer look at the functional independence of the
“how” and “what” visual pathways
Himmelbach, M., Boehme, R., & Karnath, H.-O. (2012).
20 years later: A second look on DF’s motor behavior.
Neuropsychologia, 50, 139–144.

The annals of human neuropsychology include many
famous patients such as Leborgne, Gage, and HM whose

unfortunate injuries have helped to reveal the functional
architecture of the brain. A more contemporary patient that
many researchers would include in this neuropsychological
“hall of fame” is the patient DF, who suffered from a severe
form of apperceptive visual agnosia following carbon mon-
oxide poisoning. As a result of her brain injuries, DF was
unable to recognize everyday objects and she also exhibited
severe impairments in more basic forms of visual processing
including size, orientation, and shape.

However, what made DF’s case especially intriguing
from a theoretical standpoint was her seemingly normal
ability to accurately grasp and manipulate the same objects
despite her dramatic visual impairments. For instance, al-
though DF was unable to accurately perceive the orientation
of a slotted opening, she could pass a block of wood through
the opening, which required grasping the wood in the proper
orientation. These dissociations ultimately led researchers to
propose two functionally independent streams of visual
processing: one stream that ran from occipital to parietal
regions was dedicated to action; whereas, the other stream
that ran from occipital to temporal regions was dedicated to
recognition.

The distinction between these “how” vs. “what” path-
ways has been very influential and it has stimulated a
large body of research over the past two decades. How-
ever, Himmelbach, Boehme, and Karnath (2012) have
recently pointed out that the behavioral dissociations
exhibited by DF still represent the strongest evidence
for this distinction. Moreover, they also argued that
many of the conclusions that were drawn from this
single patient’s data would not be considered methodo-
logically sound by today’s standards. Consequently,
these researchers tested a new sample of 20 healthy
control participants and re-examined DF’s pattern of
performance using more powerful statistical techniques.

The main findings indicated that although DF
showed much larger deficits on the visual perception
tasks than she did on the visuomotor tasks, her perfor-
mance on two of the three simple visuomotor tasks was
found to be significantly impaired relative to the
healthy controls. Thus, contrary to the notion of two
functionally independent systems, the present findings
were interpreted by Himmelbach et al. to suggest “an
interaction between both systems up to a level that
makes it difficult to speak of functionally dissociated path-
ways” (p. 143).-B.G.
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