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Abstract

Robot manipulators constituting multi-robot system must exert the desired motion force on an
object to preserve the fine motion of it. The forces exerted on an object by the end-effectors of
multi-manipulators are decomposed into the motion-inducing force and the the internal force. Here,
motion-inducing force effects the motion of an object, but internal force as lies in the null space of
an object coordinate can’t effect it. The motion of an object can’t track exactly the desired motion by
the effect of internal force component, therefore internal force component must be considered. In this
paper, first, under assumption that we can estimate exactly the parameter of dynamics, we constitute
the controller concerning internal force. And we obtain the internal force as projecting force sensor
readings onto the space spanned by null basis set of jacobian matrix. Using the resolved acceleration
control method and the fact that internal force lies in the null space of jacobian matrix, we construct
independantly the position, motion-inducing force and internal force controller. Secondly we construct
the robust control law to preserve the robustness with respect to the uncertainty of manipulator

parameters.
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Table 1. Link parameters of manipulators for
simulation.
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Table 2. Gain matrix of controller. (E2 : 2x2
identity matrix)
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Fig. 1. Position response of manipulator 1.
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Fig. 3. Response of motion-inducing force of
manipulator 1.
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