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Modeling study on mechanisms of tilt-translation discrimination in the cerebellum
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According to Einstein’s equivalence principle, accelerations in translational motion are physically indistinguishable from gravitational
accelerations caused by tilt. This applies to our biological linear accelerometers, the otolith organs. It is known that primary otolith afferent
neurons respond equivalently during linear and tilt motions if their trajectories are appropriately matched, while we can perceive these two
motions properly as different motions. Recent studies in monkey demonstrated that output of cerebellar vermis selectively encodes
translational motion during tilt-translation combining stimuli. Therefore, it is postulated that the tilt-translation discrimination problem is
solved in the vermis. In this study, we proposed a model of cerebellar vermis to understand its role in solving tilt-translation ambiguity. We
show that the model successfully reproduces vermal Purkinje cell responses encoding selectively translation information during tilt-
translation combining stimuli. When we simulated canal plugging experiments by shutting down semicircular canal input to the model,
model Purkinje cells showed activities more like those of otolith primary afferent neurons as demonstrated in monkey experiments.
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