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Optimized backstepping tracking control for a
single-link flexible joint robotic arm system

LI Xi, SUN Wei, YIN Xianlong

(School of Mathematical Sciences, Liaocheng University, Liaocheng 252059, China)

Abstract In this paper, an optimized backstepping tracking control method based on a reinforcement
learning strategy is proposed for a single-link flexible-joint robotic arm system. Firstly, the actor-critic ar-
chitecture is employed at each backstepping step to implement the reinforcement learning strategy, thereby
obtaining the optimal virtual controller for each subsystem and ultimately deriving the system’s optimal
controller. Then, based on the defined Lyapunov function, it is demonstrated that all signals of the single-
link flexible-joint robotic arm system are bounded, proving the stability of the designed control method.
Finally, simulation experiments verify the effectiveness of the optimized backstepping tracking control
based on reinforcement learning strategy in a single-link flexible-joint robotic arm system.
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