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shows activations in frontoparietal networks. When observers are not required to report their perceptual
state, however, only parietal activations prevail. This suggests that frontal activation in rivalry is related
to introspection rather than to transitions in awareness. 4) Objective measures without volitional control
allow testing the effect of reward on awareness with tasks for which deliberate non-veridical report is
strategically optimal (i.e., they prevent “cheating”). These findings make a strong case that objective
measures should complement subjective report when assessing visual awareness.
[Supported by the German Research Foundation (DFG) grant EI 852/3.]
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◆ Rapid temporal recalibration is unique to audiovisual stimuli: no effects for audiotactile or

visuotactile stimuli
D Alais, E Orchard-Mills, E van der Burg (School of Psychology, University of Sydney, Australia;
e-mail: david.alais@sydney.edu.au)

Recently, Van der Burg, Alais and Cass (2013) showed audiovisual temporal recalibration occurs very
rapidly, requiring only a single, brief asynchronous trial. Does such rapid recalibration also occur
between audiotactile and visuotactile stimuli? In separate audiovisual, audiotactile and visuotactile
experiments (using same participants, design, and task) we replicated rapid audiovisual recalibration but
found no recalibration whatsoever for audiotactile and visuotactile. This shows that rapid recalibration
is a uniquely audiovisual phenomenon. In addition, given previous findings of recalibration for all
combinations following prolonged adaptation, it suggests that audiovisual recalibration occurs at two
different timescales (fast and slow) but audiotactile and visuotactile recalibration only occurs at slow
timescales. A second experiment used the same task but all three modality pairings were presented
in a randomized order so that they were unpredictable. We confirmed that only audiovisual stimuli
exhibit rapid recalibration but we also found a degree of transfer between pairings: any pairing showed a
recalibration effect on the current trial if the preceding trial contained an audiovisual stimulus. These
results again show that recalibration is uniquely an audiovisual phenomenon, and that it occurs whether
trials are blocked and predictable or randomised and unpredictable.

◆ Audio-visual temporal recalibration is driven by decisional processes
D H Arnold1, B Keane1, K Yarrow2 (1Psychology, The University of Queensland, Australia;
2Psychology, City University London, United Kingdom; e-mail: d.arnold@psy.uq.edu.au)

“Time is an illusion. Lunch time doubly so” (Adams, 1979). A malleable sense of time is not unique
to the bacchanal, but commonplace, resulting in striking, and some subtle, illusions. Audio-visual
temporal recalibration (TR) is an example of the latter. After prolonged exposure to an audio-visual
asynchrony, subsequent tests can seem more synchronous than they did previously. The underlying
cause(s) is unclear. One suggestion is that TR reflects changes in processing speed. This seems unlikely
as one can induce oppositely signed TRs simultaneously. Another suggestion is that TR results from
multiple channels tuned to different temporal offsets, with adaptation to asynchrony causing systematic
changes in channel responsiveness and encoded timing. A third explanation is that TR reflects changes
in decisional criteria. Consistent with this last, we show that TR is strongly influenced by task demands.
TR was approximately halved by asking people if sounds preceded or lagged visual events, or if timing
was indeterminable, as opposed to simply asking if signals were synchronous or asynchronous. We
believe the former task encouraged participants to adopt more rigorous and stable criteria, highlighting
the importance of these processes over changes in the responsiveness of hypothetical channels, for which
no firm evidence exists.
[Australian Research Council - Future Fellowship]

◆ Seeing and feeling size: a cross-modal discrimination experiment
A M L Kappers, S E M Jansen, W M Bergmann Tiest (Human Movement Sciences, Move
Research Institute, Netherlands; e-mail: a.m.l.kappers@vu.nl)

How does the size of an object that you can only see compare to that of an object you can only feel? To
answer this question we have conducted an experiment where participants verbally reported which of
the following they perceived as being larger: a visually presented object that could not be touched or
a haptically presented object that could not be seen. Haptic exploration was either unrestricted or the
object was presented on a stand, thereby removing mass information. Participants were tested in a 2
(exploration) × 2 (shape) within-subject design where each block consisted of a single condition. Within
each block, 4 staircases of 20 trials were presented interleaved. Stimuli ranging in size between 2-10
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cm3 and 6-14 cm3 were tested against reference volumes of 6 and 10 cm3, respectively (both haptically
and visually). The perceptual bias results from subtracting the reference volume from the point of
subjective equality. Data from 12 participants show that they are consistent in their judgments within a
block. However, it seems that substantial variances arise between blocks and between participants but
independent of shape or exploration type. These results suggest that judgment is recalibrated at the start
of each block.

◆ Size, distance, her anisotropy and her lover – independence of perceived size and distance
O M Tošković (Laboratory for Experimental Psychology, Faculty of Philosophy, University of
Belgrade, Serbia; e-mail: otoskovi@f.bg.ac.rs)

According to Size-distance invariance hypothesis perceived distance is related to perceived size. We
showed that perceived distance is anisotropic since vertical distances are perceived as longer than
horizontal. Size-distance invariance hypothesis would claim that this anisotropy must imply perceived
size anisotropy, as well. We performed four experiments in which 57 (14+13+16+14) participants
matched distances or sizes of dim light stimuli, in a dark room, on three directions (0, 45 and 90
degrees). In two experiments participants were sitting upright (vestibular and proprioceptive information
change), while in other two they were lying on the left side of the body (proprioceptive information
change). For distance matches in both situations, when participants are sitting upright and lying on
the side, results show significant effects of stimuli distance, viewing direction and their interaction.
In both positions participants tend to perceive vertical distances as longer. For size matches, in both
positions of participants, results show only significant effect of stimuli distance, meaning that there are
no differences in perceived sizes of stimuli on various viewing directions. Results show that although
perceived distance is anisotropic, perceived size is isotropic. These findings contradict to Size-distance
invariance hypothesis and suggest relative independence of perceived size and distance.
[This research was supported by Ministry of education and science of Republic of Serbia, project number
ON179033.]

◆ Effects of color and visual texture on drink perception
K Okajima, J Ueda (Fuculty of Environment and Information Sciences, Yokohama National
University, Japan; e-mail: okajima@ynu.ac.jp)

Color and visual texture of food affect people’s taste perception. However, the influence of color and
visual texture of a drink on flavor perception has not been studied quantitatively. We developed an
Augmented Reality system that was capable of changing the color and visual texture of drinks in real
time. We conducted experiments designed to investigate how the color and/or visual texture of drinks
influences taste and flavor perception. Participants viewed a video of a drink (orange juice, coffee or
cola) presented in a cup placed in front of them with a head mounted display. We changed the color
and/or the visual texture of the drink. The participants reported before and after tasting the drink on the
expected and perceived flavor. The results showed that people’s perception of drink can be modulated
by changing the visual texture of the visual image. For example, the visual texture of milk enhanced the
flavor of milk in a coffee, and saturated color of orange juice increases the perceived density of the juice.
In addition, the effects of visual texture on flavor perception were highly consistent across participants,
suggesting that such visual effects can be used for changing the flavor of drinks.
[This work was supported by JSPS KAKENHI Grant Number 25135715.]

◆ Music-color associations in synesthetes and non-synesthetes: the mediating role of emotion
S E Palmer1, K B Schloss2, T Langlois1, W S Griscom1, K L Whiteford3 (1Psychology, University
of California, Berkeley, USA; 2Cognitive, Linguistic and Psychological Sciences, Brown
University, USA; 3Psychology, University of Minnesota, USA; e-mail: sepalmer@gmail.com)

Are synesthetic experiences caused by direct connections between sensory domains or are they mediated
by other associations? We approached this question by investigating whether the strong evidence
of emotional meditation in music-to-color associations of non-synesthetes (Palmer et al., 2013) is
also evident in matched timbre-color synesthetes choosing among the same 37 colors while listening
to the same musical stimuli (dozens of musical excerpts, plus lower-level instrumental timbres and
chords). As before, non-synesthetes showed systematic patterns of cross-modal associations between
musical features (e.g., tempo, major/minor mode) and four dimensions of color appearance (light/dark,
blue/yellow, red/green, saturated/unsaturated). These associations were mediated by emotions (e.g.,
happy/sad, agitated/calm, angry/not-angry, strong/weak, active/passive) as indicated by high correlations
between emotional ratings of the music and corresponding emotional ratings of the colors they associated


