Robot Force Control

A.D. MCCXXIV

|ndirect force control

Luigi VILLANI

Dipartimento di Informatica e Sistemistica
Universita degli Studi di Napoli Federico Il
lvillani@unina.it

VIl Scuola Nazionale di Dottorato CIRA Bertinoro (FC)
Controllo di Sistemi Robotici per la Manipolazione e la Cooperazione 14—-16 Luglio 2003

Outline

A.D. MCCXXIV

= Compliance control
= Active compliance
= Impedance control
= Active impedance
= Inner motion control
= Three-DOF impedance control
= Six-DOF impedance control
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Compliance control

A.D. MCCXXIV

= Active compliance
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Impedance control

A.D. MCCXXIV

= Active impedance force/torque sensor
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A.D. MCCXXIV

= Impedance control (w/ force/torque measurements)

po. Ry fop
Py MITDANCLE | @ IN¥LRSL T MANIPLILATOR q
o CONTROL DYNAMICS f ENVIRONMENT
Py dy aq -
F W 144
B
7‘” e DIRECT [
Do Do | miNEvaTIcs g

VIl Scuola Nazionale di Dottorato CIRA
Controllo di Sistemi Robotici per la Manipolazione e la Cooperazione

Bertinoro (FC)
14—-16 Luglio 2003

= Inner motion control
= Enhanced disturbance rejection

A.D. MCCXXIV
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A.D. MCCXXIV

= Three-DOF impedance control

= Translational impedance
ﬂ'fj? &ﬁdr: - Dj‘l&p{ir: - Kpﬁpric - f
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= Linear acceleration (inner motion loop)
ap = lbr:- + KUPApce + KP'PApm
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A.D. MCCXXIV

= Six-DOF impedance control
= Rotational impedance (Euler angles)
MyApy, + DoApy, + KAy =TT o) p
Ay =Py~ P

= Infinitesimal orientation displacement

By = T_T(got_)Kgﬁ " JAwgdt task geometric inconsistency

= Angular acceleration (inner motion loop)
ao =T(p.) (pc + Kpodpe. + Krodg) + T(p.. )¢,
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Impedance control (cont’d)

A.D. MCCXXIV

= Rotational impedance (alternative Euler angles)
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= Infinitesimal orientation displacement

‘pp =T HOK, T H0)Aw g dt , ,
task geometric consistency

= K A"wydl (XYZ Euler angles + diagonal stiffness)

= Angular acceleration (inner motion loop)
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Impedance control (cont’'d)

A.D. MCCXXIV

= Rotational impedance (angle/axis)
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= Infinitesimal orientation displacement
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= K ASwydl task geometric consistency

= Angular acceleration (inner motion loop)
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Impedance control (cont’d)

A.D. MCCXXIV

= Rotational impedance (quaternion)
M AWy + Dy Awye + Ki}"'edc ="u
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= Infinitesimal orientation displacement E(n,€) =nl - 5e)
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= K A wydl task geometric consistency
= Angular acceleration (inner motion loop)
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