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Abstract 

 
When two incompatible images are contemporaneously displayed to homolo-

gous portions of the two retinae normal binocular fusion fails, and conscious per-
ception continuously oscillates between the two alternatives despite the constant ret-
inal stimulation. This unique form of bistable visual perception is called binocular 
rivalry, and is a peculiar visual phenomenon that engages competition between mo-
nocular signals and neural representations of the two images at different levels of 
visual processing, from LGN to object-selective infero-temporal cerebral areas. Here 
we present several experiments in which we have used binocular rivalry as a tool to 
investigate different aspects of visual and multisensory perception.  

In the first set of studies we demosntrated that touch specifically interacts with 
vision during binocular rivalry and that the interaction likely occurs at early stages of 
visual processing, probably V1 or V2. We found in fact that touching an engraved 
grating interfered with the dynamics of binocular rivalry both by prolonging domi-
nance and by curtailing suppression of the congruent visual stimulus (parallel grat-
ing). We further demonstrated that the interaction between vision and touch during 
binocular rivalry was tightly tuned for matched visuo-haptic spatial frequencies and 
orientations.  We finally showed that voluntary attention, action and proprioception 
do not play a leading role in mediating the interaction between vision and touch 
during rivalry, while spatial and temporal proximity between the visual and the hap-
tic stimuli are necessary conditions for the interaction to occur.  

In the second set of studies we demonstrated that human adult visual cortex re-
tains an unexpected high degree of experience-dependent plasticity by showing that 
a brief period of monocular deprivation produced important perceptual conse-
quences on the dynamics of binocular rivalry, causing the previously deprived eye to 
dominate rivalrous visual perception twice as long as the non-deprived eye. We also 
found that the effects of monocular deprivation were more long-lasting when visual 
stimuli modulated in chromaticity compared to luminance-modulated stimuli were 
tested, a result suggesting that chromatic vision retains a higher plastic potential. Fi-
nally, by showing that monocular deprivation also resulted in stimuli presented to 
the deprived eye appearing higher in contrast compared to stimuli presented to the 
non-deprived eye, we suggest that the perceptual advantage of the deprived eye dur-
ing binocular rivalry measured after a short period of monocular deprivation reflects 
a compensatory homeostatic up-regulation of contrast gain control mechanisms that 
could be the first reaction of the visual system to the lack of information caused by 
deprivation.  

Early cross-modal interactions and adult human visual cortical plasticity
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