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Abstract: A fundamental question in neuroscience is: How does the brain compute 
accurate estimates of our self-motion and orientation relative to the world to ensure 
accurate behavior and stabile perception in everyday life. In this talk, I will describe my 
laboratory’s recent research addressing this question. First, we have explored the statistics 
of natural self-motion signals experienced by mice, monkeys, and humans, and 
established the neural coding strategies used by early vestibular pathways to encode 
these natural stimuli. Second, I will explain how the brain builds predictive ‘internal models’ 
of the expected sensory consequences of self-generated movements. Notably, our recent 
work has established that a cerebellar-based mechanism underlies our ability to 
distinguish sensory inputs that are actively generated versus passively experienced. 
Furthermore, when there is a mismatch between the sensory input that is expected versus 
experienced during active behaviors, this mechanism rapidly updates the brain’s internal 
model to re-enable the vital distinction between active and passive sensory input. Taken 
together, our findings have important implications for our understanding of the brain 
mechanisms that ensure accurate perception and behaviour during everyday activities, 
including how motor-based predictions are dynamically updated as the relationship 
between a voluntary motor command and its sensory consequences changes. 
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