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using torque sensor and
software feedback

DLR - Alin Albu-Schaeffer

Torque Control
plus

I ;
Gravity Compensation

CMU - Darrin Bentivegna

using a passive element
(eg spring)

MIT — Hugh Herr

MIT - Eduardo Torres-Jara
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Equilibrium

The Series Elastic Actuator measures the displacement of the unit
and the force on the spring to adjust the torque supplied by the
motor, otherwise known as impedance control
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Antagonistic

Two actuators with non-adaptable compliance and non-linear force
displacement characteristics are coupled antagonistically, working

against each other.

Biological inspired joint stiffness Control - Migliore Variable Stiffness Actuator (VSA) - Tonietti
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Nicola Vitiello (ARTS Lab, Scuola Superiore Sant'Anna)
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Structure

Structure control modulates the effective physical structure of a
spring to achieve variations in stiffness (moment of inertia by axial
rotation, variation effective length,...)

Hollander, Sugar Mechanical Impedance Adjuster - Morita, Sugano
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Mechanically

mechanical control (change attachment points) to adjust the
effective physical stiffness of the system
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Ronald Van Ham (Vrije Universiteit Brussel)
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Roller

Sebastian Wolf (DLR/Institute of Robotics and Mechatronics)
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Edwin C. Dertien (University of Twente)
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e Electric Motor

e Clutch

e Spring

 Infinite Variable Transmission
(IVT)
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