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AUDITORY-VISUAL INTEGRATION

Hearing Flat and Tall Shapes.
Sweeny, T.D., Guzman-Martinez, E., Ortega, L., Grabowecky,
M., & Suzuki, S. (2012). Sounds exaggerate visual shape.
Cognition, 124(2), 194-200.

When we hear others speak, we note both the sound of
their voice as well as the characteristic movement of their
lips as they produce speech. As a consequence, particular
visual features, such as mouth shape, are associated with
particular speech sounds. We know from classic work by
McGurk and McDonald (1976) that this visual articulatory
information can significantly influence the way we hear
speech. Sweeny et al investigated whether the opposite is
true, that the sounds of speech could in turn alter what we
see. They examined whether hearing speech sounds would
influence the perception of aspect ratio, a visual attribute of
horizontal or vertical elongation. Observers were presented
with flat and tall ellipses paired with speech sounds that
were either congruent or incongruent. The speech sounds
were “wee”, which was assumed to be associated with a
horizontally elongated mouth and hence flat ellipses and
“woo”, which was assumed to be associated with a vertical-
ly elongated mouth and hence tall ellipses. When the sounds
and ellipses were congruent, ellipses were perceived as
more elongated than they actually were. Tall ellipses
appeared taller or more vertically elongated when accompa-
nied by “woo” and flat ellipses appeared flatter or more
horizontally elongated when accompanied by “wee”.
Sweeny et al also found that when observers were adapted
to flat or tall ellipses with congruent speech sounds, an
aspect ratio aftereffect was exaggerated. After adaptation
with a flat ellipse, a subsequent circle appears taller and
after adaptation with a tall ellipse, a subsequent circle
appears flatter. When congruent speech sounds were also
presented after adaptation, the circle appeared even taller or
even flatter than when the speech sounds were incongruent.

Speech sounds influenced the perception of a basic visual
feature, even outside the context of visual articulations.
These findings provide compelling evidence that speech
sounds can influence the perception of shape. The exagger-
ated adaptation effects suggest that the speech sounds may
have affected activation of visual neurons, either directly or
indirectly, highlighting the fundamental multimodal nature
of our perceptual experience. Indeed, the sounds of speech
do seem to influence exactly what we see. –L.N.

McGurk, H., & McDonald, J. (1976). Hearing lips and
seeing voices. Nature, 246, 746-748.

BINOCULAR RIVALRY

Attention controls the dynamics of perception
Ling, S. & Blake, R. (2012). Normalization regulates
competition for visual awareness. Neuron, 75, 531-540.

Perceptual mechanisms work to resolve ambiguities in
sensory input so that our conscious awareness and action
can be based on reliable information. These mechanisms
have been described independently of cognitive systems,
such as attention and memory, under the assumption that
early-level processes will have principles that carry forward.
However, some research has taken the opposite approach
and gained new ground in understanding the mind by look-
ing at how cognitive systems shape perceptual mechanisms.
Ling and Blake have discovered a new way to understand a
long-standing problem in binocular competition by applying
principles from the successful normalization model of atten-
tion to interocular dynamics. When the two eyes are pre-
sented with two images that differ greatly in content, and
also in contrast, perceptual mechanisms resolve the compe-
tition between the two by alternating promotion of each
image across time, with a dependence on stimulus contrast
that has been well documented, but not well understood.
Ling and Blake discovered that contrast dependence of
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binocular rivalry can be well described by a normalization
model, in which the size of the stimulus determines the type
of dependence. When a test stimulus is in competition with a
larger stimulus, the relationship between contrast and per-
formance revealed a contrast gain mechanism: a shift in the
psychometric function towards higher contrasts compared to
a control condition with no competitor. However, when the
competing stimulus was small, both contrast gain and re-
sponse gain mechanisms were evidenced with both a shift
and a reduction in the function. In other words, stimulus size
determined what perceptual mechanisms were employed.
These results were intriguing because of their similarity to
attentional effects of size found in other visual discrimina-
tion tasks and the normalization model of attention. A
second experiment showed that attention modulated the
effect of stimulus size, such that both perceptual mecha-
nisms were only employed with full attention. Ling and
Blake provide a model of binocular rivalry that explains
these results by integrating the normalization model of at-
tention to the contrast dependence of rivalry. As such, sup-
port grows for normalization as a common mechanism for
describing the dynamics of cognition, and, we gain a better
understanding of the complex relationship between Atten-
tion and Perception through Psychophysics. – A. E. S.

TIME PERCEPTION

Circadian rhythms and time perception
Cheeseman, J. F., Winnebeck, E. C., Millar, C. D., Kirkland,
L. A., Sleigh, J., Goodwin, M., Pawley, M. D. M., et al.
(2012). General anesthesia alters time perception by phase
shifting the circadian clock. Proceedings of the National
Academy of Sciences, 109(18), 7061–7066. doi:10.1073/
pnas.1201734109/-/DCSupplemental

Why do people wake up from general anesthesia with the
feeling that no time has passed since they were put under?
Behaviorally and physiologically, anesthesia resembles
sleep, yet we wake up in the morning in full awareness that
time has passed since we went to sleep. In a recent study
published in PNAS, James Cheeseman, Eva Winnebeck,
and their colleagues (2012) investigated this puzzle using
the obvious subject population: honeybees.

Honeybees, it turns out, have an excellent sense of time,
which is critical to their navigational abilities. They use the
sun as a compass, and correct for the movement of the sun in
the sky by consulting their internal clock. Consider a bee
who leaves the hive at noon and travels to a food source.
She records the angle between her outbound trajectory and
the sun and stores it. After two hours of foraging at the food
source, she checks the location of the sun, then adjusts the
angle by 30°, since the sun moves 15°/hr. This will lead her
reliably back to the hive.

In two experiments, Cheeseman, et al. (2012) trained
honeybees to forage at a particular food source, then cap-
tured them, subjected them to anesthesia (isoflurane), and
released them at a distant site (so that the bees had to rely on
their sun compass). They observed the angle at which the
bees departed the release site. While bees who were not
anesthetized, or bees anesthetized for only 30 min, headed
on a bearing taking them straight back to the hive, bees
anesthetized for 6 h departed on a bearing between 80° and
90° in the wrong direction, consistent with their internal
clocks being suspended, or nearly so, during anesthesia.

In a third experiment, bees were trained to forage at a
particular time of day prior to anesthesia. The 6 h anesthesia
treatment delayed their foraging by over two hours relative
to a 30 min treatment. Critically, it took the bees about three
days to recover, even in the face of strong light/dark cues.

Cheeseman et al. (2012) hypothesized that the anesthetic
was affecting time perception by suspending or substantially
slowing the bees’ circadian clocks. In a final experiment,
they measured the activity rhythm of honeybee hives in a
laboratory, under conditions of constant dim light. Anesthe-
tizing the hive for 6 h led to a 4.3 h phase delay in the
activity rhythm, and similar 4.3 - 4.9 h phase delays in the
expression of the clock genes cryptochrome and period
(there were no changes in either behavioral or gene expres-
sion rhythms in the 30 min control bees). Further experi-
mentation showed that this effect depends on the time of
isoflurane administration; strong phase delay effects were
observed when the anesthetic was delivered during the
subjective day, but little or no effect during the subjective
night. Like other zeitgebers (“time-givers”), such as light or
exercise or melatonin, this means that isoflurane has a phase
response curve; its effects on the circadian clock depend on
the phase of the clock.

All of this suggests that anesthesia affects time perception
by slowing or stopping the circadian clock; in the process,
producing a form of jet lag. Yes, bees can get jet lag. But
there is actually every reason to believe that the same effects
will apply to humans. The basic mechanisms of the circadi-
an clock are conserved across phyla; mammals (including
humans) rely on the very same genes to regulate their
circadian clocks. So it seems likely that, in a very real
way, anesthesia does stop (subjective) time.–T.H.

SIZE ILLUSIONS

The unfolding of visual illusions in time
Ben Shalom, A., & Ganel, T. (2012). Object representations
in visual memory: Evidence from visual illusions. Journal
of Vision, 12(7). doi:10.1167/12.7.15

What a difference a second-and-a-half makes! Ben-
Shalom and Ganel (2012) present observers with various
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displays known to provoke illusory distortions. These in-
clude (1) the Ebbinghaus illusion (a medium sized disk
looks larger when surrounded by small disks than it does
when surrounded by large disks), (2) a “rectangle-disten-
tion” illusion (my term, not theirs) in which a rectangle
squashed down in height looks wider than a vertically
elongated rectangle of the same physical width, (3) The
Ponzo illusion (when centered between converging diagonal
lines, a horizontal line appears longer if it is tightly squeezed
between the diagonal lines than it does if it is situated in a
wide gap between the diagonal lines), and (4) a “cube-face-
distention” (my term) illusion in which the width of the front
face of a 2-dimensional projection of an opaque 3-
dimensional rectangular solid appears wider if the projec-
tions of the side and top (parallelograms) are compressed
than it does if they are extended. In different experiments,
each of these illusions were tested. On a given trial, the
participant viewed a potentially illusion-inducing display of
one of these sorts and was subsequently asked to judge
whether a probe stimulus appeared larger or smaller than
the corresponding component in the original stimulus. For
each type of illusion, there were two experimental groups.
For the subjects in both groups, each trial began with a
fixation point, presented for 1000 ms, followed by the
potentially illusion-inducing display, presented for 80 ms.
Next, there was a 200 ms blank, interstimulus interval (ISI)
followed by a 60-ms noise mask. At this point, the time-
course of a trial diverged for the two experimental groups:

for one group of subjects (the no-delay group), the probe
stimulus was presented immediately after the noise mask;
the other (delay-) group had a 1500-ms ISI after the noise
mask and prior to the presentation of the probe. The probe
stimulus stayed up until a response was made.

The results are very provocative. For each of the
Ebbinghaus and Ponzo displays, both the delay- and
no-delay groups show strong illusory effects; that is,
the points of subjective equality in the probe judgments
show strong influences of the illusion-inducing elements
in the stimulus display. By contrast, for the “rectangle-
distention” and “cube-face-distention” illusions, the no-
delay group showed no effect of the illusion-inducing
elements of the display whereas the delay-group showed
strong effects.

The authors think their findings reflect a difference be-
tween the way information is coded in iconic store versus
visual working memory. Specifically, they argue that, “icon-
ic memory representations were affected by between-objects
illusions but not by within-object illusions whereas VWM
(visual working memory) representations were affected by
both types of illusions.” Although I am skeptical that their
no-delay and delay conditions isolate iconic store and VWM
respectively, and I think it may be premature to conclude
that the critical difference driving the observed effects has to
do with inter- versus intra-object influences, I find this work
exciting. I hope to see follow-ups probing these effects more
deeply very soon. –C.C.
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