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Multi-Point Compliance Control for Manipulators Constrained by Task Objects

Toshio Tsusr*, Toshiaki Takanasm* and Koji Ito*

The. present paper proposes a multi-point
compliance . control for manipulators whose
end-points are constrained by task objects.
Comﬁ;liance of the contact point is affected by
the mechanical compliance of the objects as
well as the joint compliance of the manipula-
tor. Therefore, to derive the joint compliance
which realizes the desired contact point com-

pliance, the manipulator and the task object

need to be represenfed as the parallel link
structure. The method presented here can res
gulate not only the contact point compliance
but also the compliance of several points on
the manipulator’s links utilizing kinematic re-
dundancy. o

First of all, the manipulator and the object

are divided into a couple of virtual arms whose
* end-points are connected each other at the con-
tact point or the points on the manipulator’s
links. Consequently, the kinematic structure

of the manipulator becomes the parallel link

structure and the relationship between the stiff-
ness of the connected points and the joint stiff-
ness of the manipulator is formalized. Then

the optimal joint stiffness is derived, which re-’

alizes the desired connected point stiffness as
nearly as possible. Finally, it is shown that
the multi-point compliance control can regu-
late the compliance of the connected points for
obstacle avoidance while controlling the con-
tact point compliance.

Key Words: compliance control, redundant ma-
inpulator, parallel link structure, virtual arm,
obstacle avoidance
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{a) A manipulator in contact with the object
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(b) A manipulator close to obstacles

Fig.1 The manipulator performing a task which reqiures the end-point’s compliant motion
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(a) Representation of a contact point

7

Fig.2 The virtual arms
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(b) Time responses

Fig.5 A motion profile for a disturbance force
under the active stiffness control without
consideration of the obstacles
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Fig. 6 A motion profile for é disturbance force
under the multi-point compliance control
with consideration of the obstacles
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Fig. 7 A motion profile for a disturbance force
under the active stiffness control
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