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Computational understanding of the mechanism of motor ataxia
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The aim of this research is to understand the computational mechanism of how the d
amage of the brain generates motor deficits using the recently established computational framework of moto
r learning which is based on stochastic optimization theory. We proposed a motor adaptation system as a co
mbination of optimal state estimator and optimal control mechanism and discussed a consistency between the

propose model and previously discussed behavioral data. To confirm this idea, a new paradigm of a behavio
ral experiment was developed. We confirmed that the representation of internal model in the brain is not d
eterministic rather than stochastic. Then, the learning experiment with the cerebellar ataxia showed that
updating sensory estimation was impaired whereas updating motor commands were preserved. This suggests tha
t the cerebellum is responsible for forward model.
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