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Abstract: In this paper, the boundary control of a flexible manipulator system with unknown boundary disturbances and
unknown distributed disturbances is studied. In order to suppress the vibration of the flexible manipulator, a robust boundary
controller with a disturbance observer based on the infinite dimensional partial differential equation model by Hamilton
principle is designed to control the flexible manipulator. The stability and uniform boundedness of the control system are
proven by using the Lyapunov method. The proposed control method requires fewer measured information and possesses
robustness to unknown disturbance. Besides, the proposed boundary control strategy can ensure the vibration suppression
of the flexible manipulator and the closed-loop system to be uniformly ultimately bounded. Finally, the effectiveness of the
proposed controller to suppress the vibration of the flexible arm is verified through numerical simulations.
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Fig. 1 A typical flexible manipulator with unknown distur-
bance
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