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Results (cont.)

. Multisensory integration (MSI) is known to greatly facilitate
perception. This can be seen, for example, through faster and
more accurate responses to multisensory relative to unisensory

Response times
All the multisensory conditions yielded Multisensory Response
Enhancement over the unimodal conditions (repeated measures

stimuli'-2. ANOVA, all p<0.01, see Fig. 2A).

. Super (and sub) additivity (the response to multisensory stimuli
being more or less than the sum of unisensory responses) have
been observed in neurophysiological responses to multisensory
stimulis.

Race model inequality violation

Race model analysis yielded significant violations at the 20t and 30th
percentile for the bright condition (one sample t-test, t(11), all
p<0.01), and the 10th to 50th percentile for dark stimuli (one sample
t-test, t(11), all p<0.01). The positive area under the curve was
significantly different from zero for dark and bright stimuli (one
sample t-tests, t>5, p<0.01). There was no difference in RMI violation
between conditions. These results are indicative of MSI.

. Pupil responses have been indicated to represent stimulus
saliency in apes, and linear summation of pupil response to the
unisensory components efficiently predicted the multisensory
pupil response®.

. Studies of pupil responses to multisensory stimuli in humans have A aoop responsellock — B o response block -
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the increase in pupil response due to the task demands.

Methods
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Fig. 3 Average pupil trace over time for the auditory, visual, audiovisual, and the sum of the
unisensory conditions for the bright (A) and dark (B) condition. A: Response B: No response.
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Conditions, Setup, and Procedure
. Demographics: 12 participants (M, .= 19, 9 female).

Fig. 4. Average pupil size per condition in time 500-1000. A: Response. B: No response.

Pupil response

In the response condition, the multisensory pupil response was not
equal to the sum of the individual auditory and visual responses
(Figure 2). This suggests an interaction between the senses.
Interestingly, additivity was found in the no response condition
(Figure 3). After correcting for the response component, the
multisensory pupil response did not differ from the sum of the
unisensory pupil responses from the response block (p > 0.05).
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Conclusion & Discussion

Fig. 1 The conditions used for the experiment, as seen on the participant’s screen. Auditory
stimuli, when present, were played from speakers on both sides. Participant’s sat directly in front .
of the screen. Depending on the block, they either had to observe these stimuli (no response
condition) or respond as quick as possible through pressing a key (response condition).

We observed MSI in the response time data.

. After correcting the unimodal pupil responses for the response
component, the multisensory pupil response was equal to the sum of

ReSU ‘tS the unisensory pupil responses.
. We can conclude that the human multisensory pupil response is not

N a superadditive once the sum of the unisensory conditions has been
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Fig. 2 A: The average of median response times to auditory, visual, and
audiovisual targets in the bright and dark condition. B: Race model inequality
violations for the bright and dark condition. Error bars indicate standard
deviations including between subject variability. * p<0.05
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