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Outline

n Compliance control

n Active compliance

n Impedance control

n Active impedance

n I nner motion control

n Three-DOF impedance control

n Six-DOF impedance control
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Compliance control

n Active compliance

… at steady state (posit ion/ force)
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Impedance control

n Active impedance force/ torque sensor
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Impedance control (cont’d)

n Impedance control (w/  force/ torque measurements)

A.D. MCCXXIV

VI I  Scuola Nazionale di Dottorato CI RA          Bertinoro ( FC)

Controllo di Sistemi Robotici per la Manipolazione e la Cooperazione 14–16 Luglio 2003

Impedance control (cont’d)

n Inner motion control

n Enhanced disturbance rejection

compliant frame
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Impedance control (cont’d)

n Three-DOF impedance control

n Translational impedance

n Linear accelerat ion ( inner motion loop)
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Impedance control (cont’d)

n Six-DOF impedance control

n Rotational impedance (Euler angles)

n I nfinitesimal orientat ion displacement

n Angular accelerat ion ( inner motion loop)

task geometric inconsistency
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Impedance control (cont’d)

n Rotational impedance (alternative Euler angles)

n I nfinitesimal orientat ion displacement

n Angular accelerat ion ( inner motion loop)

task geometric consistency

(XYZ Euler angles +  diagonal stiffness)
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Impedance control (cont’d)

n Rotational impedance (angle/ axis)

n I nfinitesimal orientat ion displacement

n Angular accelerat ion ( inner motion loop)

task geometric consistency
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Impedance control (cont’d)

n Rotational impedance (quaternion)

n I nfinitesimal orientat ion displacement

n Angular accelerat ion ( inner motion loop)

task geometric consistency
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