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Constructive approach to neural basis for predictive control of gait and posture
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The study aimed to elucidate the mechanisms of movement control based on
state prediction exhibited by humans and animals. We hypothesized that the neural control system is
structured based on model predictive control and tested this through predictive experiments and
mathematical simulations with both humans and rats. In human experiments, predictive movements were
observed when disturbances were introduced after a cue, and simulations using model predictive
control showed behaviors consistent with these predictive movements. Furthermore, similar predictive

experiments in rats revealed that the predictive movements seen in healthy rats were absent in
cerebellum-injured rats. These results suggest that control laws similar to model predictive control
are utilized by the nervous system, including the cerebellum, in generating movements.
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