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Decentralized Nonlinear Force Compensation Control
of Robot Manipulators
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<Abstract>

Robot manipulator dynamics are gorverned by a set of very complicated nonlinear
and strongly coupled differential equations. The dynamics contain system parameters
which can change with time and are difficult to measure accurately, such as joint
friction, the payload, and unexpected external forces. The forces introduced by the
parameters degrade the performance of controllers designed, especially the controllers
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designed based on linear control theory. Therefore, in this paper, a simple decentralized
nonlinear force compensation controller for robot manipulators is proposed and
thestability of the controller is proved by using Lyapunov theory. The performance
and stability of the controller proposed is also verified by computer simulations and
experiments. The results of the simulations and experiments with one link model show
that the controller proposed is very superior in trajectory tracking of joint motion to a
proportional and derivative controller, and also show excellent system stability.
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