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Rheology Robotics Based on Deformation Control with High Backdrivability
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By mechanically and controllably realizing the flexibility of the robot
hand, we have realized a physical interaction system that enables real-time adjustment of the
contact response with the object. As hardware, we developed a robot gripper with high
backdrivability using a low-friction actuator consisting of a non-contact transmission mechanism
with magnet gears. As a control law, a deformation model-based force control law reproduced the
position and posture changes of the robot caused by the interaction, and realized various flexible
characteristics based on plastic motion that can absorb shocks and suppress bounces. By integrating
these techniques, we realized a manipulation system that can grasp an object with low Impact and
without bouncing while moving at high speed, demonstrating both flexibility and high speed.
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