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Trajectory Control a 2-Degree-offreedom Gantry Crane Robot

ZHENG Ya-ging' > WU Jian-po'
(1. College of Mechanical Engineering and Automation Huaqiao University Quanzhou 362021 China;
2. Department of Aeronautics Xiamen University Xiamen 361005 China)

Abstract: In order to realize the accurate trajectory tracking and anti-swing control of 2 degree-offreedom gantry
crane robot detailed analysis of the differential flatness on the basis of its nonlinear dynamic model is given and it is
pointed out that such kind of differential flatness is beneficial to accurate trajectory generation. The feedforward control—
ler and feedback trajectory tracking controller are analyzed and it is found that the corresponding state space is nonlinear
because the flatness-based dynamic system is nonlinear but through the state space transformction the system can be
changed into a system of exact linearization without feedback. Hemce them a totally being observed and controled linear
system is obtained. If an error linear feedback controller can be odded to this linear system Thus the error between
the desired and real trajectory of the spreader can realize global asymptotic stability and convergence by adjusting the
feedback gains. The simulation results has proven the correctness of the theoretical conclusions and shown that influ—
ence of the friction on the inputs for the actuators is little when the spreader moves with a low speed.
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