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ABSTRACT EXPERIMENTAL PROCEDURE

We report an auditory effect of visudl Top: 360° panorama of the virtual environment used in the experiments. The inset
performance degradation in a virtual reality shows the five different shapes to be detected and recognized (not in scale).
(VR) free-viewing setting for the first time. With Participants could move freely in a physical space of 4xl.om. Bottom: Spatial and
the presentation of temporally congruent but temporal profile of the presented audiovisual stimuli. A) The visual targets appear at

spatially incongruent sound in the virtual world, three possible locations inside the field of view (FoV), while auditory stimuli are located
outside the FoV. B) Temporal layout. Visual targets are shown 100ms after the sound

we can degrade visual performance
starts, for a duration of 24ms.

significantly at detection and recognition

DETECTION: the visual target was seen or not
(binary response).

RECOGNITION: after detected, the shape of
the visual target was correctly identified
(categorical response).

UNDERLYING CAUSES

Previous work suggests a neurological-level
iInterplay between different modalities, which
allows for crossmodal effects. This interplay, L Adeg—+—4deg——
often facilitatory (specially when both . Q Q
modalities are synchronized) can trigger 1deg

suppressive effects under certain conditions. Feld of view

For example, Hidaka and Ide [2015] suggest
that white noise bursts via headphones can
reduce performance when discriminating the
orientation of Gabor patches in conventional
displays. We believe that an involuntary shift of
attention towards the sudden sound source
may result In the degradation of visual
performance due to a deactivation of the

visual input [Mozolic et al. 2008]. RESULTS | o IMvisCond

B biCond
Top: Mean detection and recognition for
APPLICATIONS visCond (ho sound) and biCond

: : : : (audiovisual) conditions. Both detection
Suppressive effects are useful in applications
where certain subtle changes have to be made
WIthOUt. the users. oworeness. For example, oresent (marked with an  asterisk)
saccadic suppression is leveraged to rotate ndividual performance is shown as
the virtual environrment around the user in scattered points over the bars. Note that
redirected walking technigues [Sun et al. 2018]. recognition is calculated with respect to
the detection percentage and not to the

total number of stimuli presented (e.g., a
0% detection rate implies a 0%
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and recognition are significantly lower for
the biCond condition where sound is
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recognition rate). Error bars show 2xSEM. g ”
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Bottom: We discarded saccades towards . N'zaFi'f(’a“ﬁon
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Asente, P., ... & Kaufman, A. (2018). Towards virtual reality infinite

walking: dynamic saccadic redirection. ACM Transactions on oy medns of an eye tracker. fhe p!Ot
Graphics (TOG), 37(4), 1-13. depicts an example of gaze behavior

. , e during the presentation of a visual target
This work was published in Scientific Reports. For more

. . : that was not detected, corresponding to
information, we refer the reader to our complete paper: o . .
Malpica, S., Serrano, A., Gutierrez, D., & Masia, B. (2020). an audiovisual stimulus. The colored points

Auditory stimuli degrade visual performance in virtual reality. represent gaze position over time. Target
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