Abstract of Multistability: Switching Mechanism and Its Insight on the

Formation of Perception

In multistable stimuli, perception exhibits multistability because a single, constant

multistable stimulus can generate multiple continuously switching perceptions. The

switching mechanism of multistable stimuli, also known as spontaneous alternation of

perception, has a long history of research interest because it provides an opportunity

to test the inference view of perception. Among different types of multistable stimuli,

binocular rivalry has attracted much research attention since its spontaneous

alternation has been robustly observed in most people. Researchers have focused on

developing neurobiologically plausible models to investigate the underlying neural

mechanisms affecting spontaneous alternation, especially percept duration. The

predictive coding model was proposed to provide a neurologically feasible way to

implement Bayesian brain principles for understanding spontaneous alternation in

binocular rivalry and adhere to the inference view of perception. Based on the

predictive coding model, researchers were able to develop a specific hypothesis to

answer the core question of testing the inference view of perception in binocular

rivalry. However, for the predictive coding model to be applied to explain

spontaneous alternation in binocular rivalry and other multistable stimuli, several



aspects still require empirical evidence to be supported. This thesis provides empirical

evidence in three papers to test three important aspects for the validity of the

predictive coding model to explain binocular rivalry by using ERP components that

have been identified as potentially reflecting different neural processes during

spontaneous alternation. For the first paper, we tested whether different multistable

stimuli have shared neural mechanism during reversal, and whether these reversals

occur due to heightened sensory prediction errors. Our study compared binocular

rivalry with bistable ambiguous figure, in which traditional conceptualizations

believed that they would have different reversal mechanisms. For the second paper,

we tested whether modifying expectation through priming, which changes the

prediction model, could affect sensory level activity and percept duration. For the

third paper, we tested whether inhibition-related inference that is correlated with

top-down prediction model, as well as balance of excitation and inhibition, could

predict individual differences in percept duration. Overall, the findings in three papers

provide behavioral and neural evidence that indicates the validity of the predictive

coding model in explaining spontaneous alternation in binocular rivalry. As a result,

we showed the role and significance of both sensory level activity and high-level

perception prediction model in determining percept duration during spontaneous

alternation. The results support the central idea of predictive coding model in terms of



providing a neurologically feasible implementation of the inference view of
perception and the importance of a predictive model in governing low-level activity.
Thus, our investigation of multistability and switching mechanisms provides insight

into testing the inference view of perception.
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