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Abstract

Aiming at the unknown environment of the existing robot dynamic planning methods with the
slow convergence, a robot planning method based on time delayed Q-Learning is proposed. Firstly,
the robot planning is modeled as MDP model, and it is then transferred as the problem which can
be solved by reinforcement learning method. Then, the goal function of dynamic planning is de-
fined, and the planning algorithm based on time delayed Q-Learning is proposed. The Q value of
every state action pair is initialized to Rmax, so that all the state action pairs are explored, via de-
creasing the number of updating for Q value, to improve the updating efficiency. The simulation
experiment shows: this time delayed Q-Learning algorithm can achieve the path planning of the
mobile robot; compared with the other methods, this method has the advantages of good conver-
gence performance and quick convergence rate with big priority, thus it is an effective robot plan-
ning method.
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Figure 1. Robot programming experiment
scene graph
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U =argmax,, Q(x%,u) (6)
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Figure 2. The robot plans the optimal path
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Figure 3. Three methods convergent performance comparison
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