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Audiovisual temporal integration: constantly shifting rhythms shows an auditory temporal locking of visual events Manuel Vidal Institut de Neurosciences de la Timone, Marseille, France  [email protected]



Introduction We usually experience multimodal events for which signals are transmitted and processed at different speeds. Detecting that these signals share the same origin and should be perceived as synchronous requires a temporal flexibility for the sensory integration. Two types of mechanisms have been described: recalibration following exposure to constant lags1,2 and temporal ventriloquism where perceived visual onset shifts towards that of the nearest auditory onset. The first evidence of this phenomenon was cross-modal capture of auditory clicks on visual flashes and vice-versa measured using a rotating clock



in which flashes occurred3. Later it was shown that sound events modulate the flash-lag effect4, specify the perceived direction of stimuli with ambiguous motion5 or impact the temporal order judgment6 and perceived rate7 of visual events. The auditory influence on perceived visual timing is usually explained by the modality appropriateness of Welch and Warren8 according to which vision is specialized for spatial processing and audition for time processing. Further, distracting the auditory system impairs the memorization of temporal sequences of visual events, suggesting that visual events timing relies



on an auditory encoding9. I believe the methodology used in3 to be responsible for the observed converse effect of visual events on perceived auditory timing (use of a spatial representation of time to measure flash-click lags in addition to the representational momentum10 bias). Rationale. Use stimuli in which auditory and visual events have slightly different temporal frequencies to produce AV lags increasing or decreasing. Assess the perceived visual and auditory rhythms in order to determine the dominant modality and how auditory and visual events are shifted in the TWI.
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Timing: Flash event totally shifted to tone
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Perceived rhythm: Visual pace is decreased Auditory pace remains unchanged
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Timing: Tone event totally shifted to flash Perceived rhythm: Auditory pace is increased Visual pace remains unchanged



Materials and Methods Sound on vision Participants



Procedure



Instruction: look at fixation circle where flashes appear to estimate visual rhythm, disregard the irrelevant tone pips



Presentation of 4 flashes (600ms) and 4 or 5 tone pips (faster 525ms, equal 600ms or slower 700ms) ending in or anti-phase 2AFC task: report if 5th probe flash appears too early/late (bayesian adaptive method11)



12 (naïves + author)



Apparatus and stimuli · Python program · Flashes: 10ms, gaussian blobs ~2.5º size (Samsung monitor refreshed at 100Hz) · Tone pips: 20ms attenuated 880Hz tones (Beyerdynamics DT770 headphones)



Conditions:
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Procedure



6 analogous conditions tested



Auditory slower (anti-phase)
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Participants 3 (naïves + author) Converse experiment in which auditory and visual modalities are swapped
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Vision on sound
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Instruction: pay attention to tone pips to evaluate auditory rhythm, disregard the irrelevant flashes while still looking at the fixation circle where they appear
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Results and Discussion Sound influence on visual rhythm (n=9) Results p 
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