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A robot manipulator control method based on
composite nonlinear feedback technique

Peng Wendong, Su Jianbo
(Department of Automation, Shanghai Jiaotong University, Shanghai 200240)
Abstract

To solve the problem that in robot tracking control, the respond speed is in contradiction with the overshoot, the pa-
per proposes a controller for robot manipulators based on the composite nonlinear feedback technique. The controller con-
sists of two parts, one of which is for the linearization of the feedback through a compensation for robot nonlinear dynam-
ics, and the other is for the stability through the composite nonlinear feedback law. With the feedback linearization tech-
nique and the Lyapunov theory, the asymptotic stability of the closed system is proved. And the composite nonlinear feed-
back theory is extended to the control of time-varying trajectory tracking of multiple-input multiple-output (MIMO) linear
systems with actuator saturation. The method takes advantage of a varying damping ratio induced by the nonlinear terms,
so that the system achieves the fast transient response without overshoot. The simulation results show the feasibility of the
proposed method.

Key words: robot control, motion control, composite nonlinear feedback law, stability, transient performance
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