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Abstract

Navigation problems include the task of determining the control input under various constraints for systems such as
mobile robots subject to uncertain disturbance. Such tasks can be modeled as constrained stochastic control problems.
In order to solve these control problems, one may try to utilize the dynamic programming(DP) methods which rely
on the concept of optimal value function. However, in most real-world problems, this trial would give us many
difficulties; for examples, the exact system model may not be known; the computation of the optimal control policy
may be impossible; and/or a huge amount of computing resource may be in need. As a strategy to overcome the
difficulties of DP, one can utilize ADP(approximate dynamic programming) methods, which find suboptimal control
policies resorting to approximate value functions. In this paper, we apply recently proposed ADP methods to a class
of navigation problems having complex constraints, and observe the resultant performance characteristics.
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Fig. 1. Navigation trajectory using MPC ADP
method (navigation environment 1[6])
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Fig. 3. Navigation trajectory using min-max

ADP method (navigation environment 1[6])
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Fig. 5. Navigation trajectory using MPC ADP
method (navigation environment 2)
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