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Torque Estimation Technique for Feedback
Control of Harmonic Drive Actuator
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This paper proposes a torque estimation and control technique for the harmonic drive actuator
robotic arm. Torque is estimated from the compliant model of the harmonic drive and applied to the
joint torque feedback control. The torque estimation is performed through the relationship between
the torsion angle and the torque while measuring the angular position signal by the optical encoder.
The torque estimation method is numerically verified and experimentally validated. The proposed
method, along with a prototype of the torque sensing system, has been experimentally implemented
on the robotic arm for compliance or resistance of the torque and to increase the accuracy.
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