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Non-Myopic Scheduling Method of Multiple Passive Mobile Sensors Based

on Markov Decision Process and Posterior Cramér-Rao Lower Bound
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Abstract: A non-myopic scheduling method is proposed on the basis of multi-step prediction to
solve the problem that tracking accuracies are not stable when multiple passive mobile sensors
work together. A multi-sensor scheduling model is built based on the partially observable Markov
decision process (POMDP), and a single-step cost function and a multi-step cost function in the
scheduling process are given according to posterior Cramér-Rao lower bound (PCRLB). A large
number of unscented sampling particles are used to approximate the multi-step prediction costs
and to reduce the computation complexity. The sensor scheduling scheme is quickly obtained by
transforming the multi-constraint nonlinear scheduling problem into a decision tree optimization
problem, and solving the problem using an improved decision tree search algorithm based on the
branch-and-bound technique. Simulation results and a comparison with the myopic scheduling
method show that the proposed method can effectively make mobile sensors move reasonably, and
the tracking accuracy improves by 6.08% on average when the decision step size is two. It is

concluded that the improved search algorithm solves the problem faster and meets the real-time
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requirement of online scheduling.

Keywords: mobile sensor; sensor scheduling; partially observable Markov decision process;

posterior Cramér-Rao lower bound; decision tree
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