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Position Control of a Manipulator with Passive Joints using Coupled Dynamics

Hirohiko Arar* and Susumu Tacur*

This paper describes a method to control
position of a manipulator which is composed of
active joints and passive joints. The passive
joints have holding brakes instead of actuators.
While the brakes are released, the passive
joints are indirectly controlled by the motion
of the active joints using coupled characteris-
tics of manipulator dynamics. While the
brakes are held, the passive joints are fixed
and the active joints are controlled. The con-
dition that ensures the controllability of the
passive joints is obtained. An algorithm for
PTP tontrol of the manipulator is also present-
ed. The feasibility of the method is demon-
strated by simulation experiments for a two
degrees of freedom manipulator.

Key Words: manipulator, passive joint, coupled
dynamics, output controllability
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