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Abstract: In this paper, the trajectory tracking control with critic-only structure is studied to reduce tracking error based
on adaptive dynamic programming in the mobile missile-loading manipulator system, when there are nonlinear, strong
coupling and many kinds of uncertainties. Firstly, a dynamic model using Lagrange equation is established for the mobile
missile-loading manipulator while all of the above impacts, besides gravity of manipulator are simultaneously considered.
Furthermore, in the case of unknown upper bound uncertainty in the system, an adaptive dynamic programming trajectory
tracking controller is presented to improve the control precision. According to neural network algorithm, critic-only policy
iteration algorithm for mobile missile-loading manipulator is proposed. Using the policy iteration method can solve the HIB
equation and approximate the optimal control strategy. And then the asymptotic stability of closed-loop system is proved
by Lyapunov stability theory. Finally, the effectiveness of the designed control method is further verified by simulation,
compared with the adaptive sliding mode controller.
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Fig. 1 Schematic diagram of mobile missile-loading manip-

ulator
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Fig. 4 Block diagram of mobile missile-loading manipulator control system
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Table 2 Desired trajectories of joints
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Table 3 Trajectory tracking mean absolute errors of
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