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Double Actuator Unit based on the Planetary Gear Train
Capable of Position/Force Control
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Abstract

Control of a robot manipulator in contact with the environment is usually conducted by the

direct feedback control using a force-torque sensor or the indirect impedance control. In these methods,
however, the control algorithms become complicated and the performance of position and force control
cannot be improved because of the mechanical properties of the passive components. To cope with such
problems, redundant actuation has been used to enhance the performance of position control and force
control. In this research, a Double Actuator Unit (DAU) is proposed, with which the force control
algorithm can be simplified and can make the robot ensure the safety during the external collision. The
DAU is composed of two actuators; one controls the position and the other modulates the joint stiffness.
Using this unit, it is possible to independently control the position and stiffness. The DAU based on the
planetary gears is investigated in this paper. Performance using the DAU is also verified by various
experiments. It is shown that the manipulator using this mechanism provides better safety during the
impact with the environment by reducing the joint stiffness appropriately on detecting the collision of a

manipulator.
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