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Low torque responses to unknown disturbances

by reference adaptation using reservoir computing
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Abstract— A design to react flexibly to unexpected disturbances with the minimum necessary force is essential
for robots in an unknown environment and deepens understanding of human motor control. This study proposes
a robot control method that responses to disturbances with low torque using reservoir computing, a type of
recurrent neural networks, with sensory (joint angles) feedback. Reference trajectories for a proportional-
derivative (PD) controller are generated using a reservoir computer, which is trained to produce the desired
correction for the current joint angle state. Hence, even when the state of the robot changes abruptly due
The

proposed system was evaluated using a two-link arm simulator. The result demonstrated that when an impulsive

to a disturbance, the reference trajectory also changes adaptively, leading to low torque generation.

disturbance was added, the proposed system generated only one-tenth the torque of the conventional system.
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