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Abstract: This paper presents a position control method without residual vibration for a two-link rigid-flexible ma-
nipulator based on trajectory planning. This method can achieve that the end-effector of the manipulator has no residual
vibration while rapidly reaching its target position. Firstly, the dynamic model of the system is built. By analyzing this dy-
namic model, the state constraint equations of the system are obtained. Next, based on these constraint equations, a forward
trajectory and a reverse trajectory of the system are planned by using bidirectional trajectories planning method. Then,
the time rewinding method and trajectory optimization method based on genetic algorithm are used to connect these two
trajectories and obtain a desired trajectory from the initial state to the target state. Finally, a trajectory tracking controller is
designed to make the system reach its target state along this desired trajectory. Thus, the position control objective without
residual vibration is achieved. The simulation results demonstrate the effectiveness of the proposed method.
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Fig. 1 Structure of the two-link rigid-flexible manipulator
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