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Audible sounds naturally associated with speci�c visual stimuli can potentiate awareness of those stimuli during binocular rivalry [2, 3], 
implying formation of semantically congruent multisensory associations outside of awareness. Is awareness required for establishment of 
multisensory congruence between low-level sensory information? We utilized the translational motion aftere�ect (MAE) putatively 
mediated by direction-selective neurons and known to be attenuated by interocular suppression [1]. 
Based on our previous study that demonstrated the enhanced visual MAE by congruent direction of sound being accompanied to visual 
motion adaptation when both audiovisual sitmuli were perceivable [4], the current study investigated whether the congruent sound 
motion can enhance the visual motion processing outside of awareness.

Introduction

Stimuli & Procedures
Suppressed eye Dominant eye

Time

[ Visual Stimuli ]
• Suppressed eye
 Vertical grating pattern moving leftward or rightward
   - Expt. 1a:  six levels of contrast over a 1.5-log unit range
   - Expt. 1b & 2:  23% contrast 

[ Auditory Stimuli ]
• Moving sound (leftward or rightward) generated by 
simulating inter-aural intensity di�erences in white noise

• Sampling rate: 44.1kHz
• Duration: 2000 ms

• Dominant eye
 Flickering Mondrian patterns (10 Hz) for continuous flash  
 suppression (CFS)

Expt. 1a: Contrast-response function

Expt 1b: Effects of suppression

Expt. 2: Audiovisual interactions with CFS

Conclusions & Future directions

To select a non-saturated contrast for the main experiment (Expt. 2)

To check whether suppression moderately decreases MAE duration at the selcted contrast
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• Results were suggestive of the 
audiovisual congruency e�ect, 
which did not reach the level of 
statistical signi�cance. 

  [ F(2, 16) = 3.04, p = .062 ]

• Congruent direction of sound tends 
to weaken the e�ect of suppression 
on visual motion processing.
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r = 0.68 • The magnitude of congruency 
e�ect correlated positively with 

  the mean MAE duration across 
individual participants (p = .002).

• Participants who experienced 
longer MAE overall reliably showed 
greater audiovisual congruency 
e�ect.

• Congruent directional sound tended to enhance the magnitude of visual MAE caused by 
interocularly suppressed visual motion, but the e�ect did not reach statistical signi�cance.

• Individual differences in terms of the mean duration of MAE might be one of the reasons 
behind the tantalizing audiovisual e�ect.

• To further test whether low-level multisensory congruence can be formed outside of 
awareness, we plan on employing a tailor-made grating contrast level for each individual.

• 8 participants
• 6 contrast levels x 6 trials

• The MAE duration was 
lengthened with increased 
adaptation contrast.

• From this curve, 23% contrast 
was selected for adaptation in 
Expts. 1b and 2.
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• 8 participants
• 2 condition (with/without CFS) 
   x 10 trials
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• CFS effectively reduced the 
duration of MAE at 23% adapting 
contrast [t(7) = 3.14, p = .016].

• The effect of suppression is 
approximately matched by a 
0.34-log reduction in actual 
contrast.

•17 participants (4 were screened)
• Conditions: Congruent, Incongruent, No-sound (catch trial: No-motion)

To examine audiovisual congruency e�ect outside awareness
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no MAE trials < 50% trials
&

mean MAE duration > 1 s

*Screening with catch trials

[ Task ]

• Corresponding to the MAE direction, 
press one of two keys (left/right), 

  when the illusory motion is no longer 
experienced.

• Press space bar when the illusory 
motion is not experienced.

[ Conditions ]

Results
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