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Enhancement of motion learning with physical support and sensory stimulation
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This project reports an evaluation of muscle activity of volunteers while
they undergo gait-like motion in their dorsal position supported by our lower-extremity motion
simulator (LoMS) that is magnetic resonance imaging (MRI) compatible. A purpose of providing
gait-like motion by LoMS is to enable a wearer iIn the dorsal posture to move his/her lower
extremities like gait. LoMS is controlled with torque control based on predictive control method to
convert the gravity effect of the dorsal posture into the caudal posture. The performance providing
gait-like motion is evaluated from two viewpoints of muscle activities: bioelectrical potential
(BEP) transition and inhibition of musculus soleus during the motion. There were correlation of BEP
transition at iliopsoas, quadriceps femoris, musculus tibialis anterior, and musculus soleus. The
inhibition during the gait-like motion provided by LoMS was similar to the inhibition during
treadmill gait.
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Table 1 Correlation coefficient between treadmill aait and aait-like motion.
A B (4] D E F G H | Ave. | sD.

P D654 | 0473 (0178 | 0885 | 0728 | 0201 | 0719 | 0.247 | 0603 | O.282
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Fig. 1 Mean BEP transition comparing treadmill
gait and gait-like motion with LoMS
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Fig. 2 Mean intensity of H-wave in a cycle of
motion comparing treadmill gait and gait-like
motion.
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Fig.3 Activated region of brain during
gait-like motion: More black area is more
activated.
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