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Constructive understanding of the gait adaptation mechanism through the
cerebellum in the cat locomotion using a quadruped robot
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In the split-belt locomotion of a decerebrate (thalamic) cat, the adaptation

at the level of the spinal cord and the cerebellum is observed. Each adaptation is named "early"
and "late." We proposed the "spinal cat model" based on sensorimotor functions using hip extension
and leg unloading for the transition from the stance to swing phase of a leg. By the "thalamic cat
model™ with the additional step distance learning function, we explained the mechanism in such gait

adaptation in view of the posture stabilization. We also employed the "crossed extension reflex”,
where the swing phase duration of a leg contralateral to the leg with hip extension by the fast belt

is shortened. By applying this model to a quadruped robot, we realized that the relative phase
difference on the touch down between legs became 0.5 in the normal split-belt, and that the gait of
1:2 step cycles on slow and fast belts was induced in the slow split-belt. Such gaits resembled
those observed in spinal cats.
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(Yanagihara et al. 1993)

(Fujiki et al. 2015)

(Ito et al. 1998)

(Ekeberg et al. 2005; Maufroy et al. 2010)

(Maufroy et al. 2012)
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(b) Split-belt walking with the spinal cat model
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(c) Split-belt walking with the decerebrate cat model
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