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Optimization of Anchor Node Layout Based on Positioning Error Estimation
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Abstract: In order to solve the problem of optimal anchor node layout in indoor positioning system, an anchor node layout method was proposed
in this paper by deploying anchor nodes to achieve the minimum positioning error. Based on the multi-measurement positioning algorithm, for the
problems of irregular measurement area, difficulty in calculation and so on, a combination of geometric analysis and experimental analysis was
used to study the relationship between positioning error and the layout of anchor nodes. The positioning error of double-anchor nodes was accur-
ately calculated by the geometric area relationship, and a new error upper limit estimation method was proposed for node positioning error. This
error upper limit reflected the position of the anchor node and the error at the anchor node. The maximum error between any two anchor node lay-
outs was compared and the three-dimensional distribution of errors was presented. Then, in this paper, DUPSO (dissipative uniform search
particle swarm optimization) algorithm was introduced, a new multi-anchor node spatial layout optimization algorithm was proposed, and an op-
timal layout that can minimize the maximum positioning error was found. In order to verify that the algorithm of this paper is applicable to the
solution of various rules, irregular environments and the optimal layout of different number of anchor nodes, the optimal layout of anchor nodes
and different numbers of anchor nodes in different environments and the layout of different anchor nodes were simulated, and the layout methods
of different anchor nodes were compared. The experimental results showed that with the optimal layout of the anchor nodes, the indoor position-
ing system can obtain higher positioning accuracy. The layout optimization algorithm presented in the paper is universal, feasible and effective in

practice.
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Fig. 5 Positioning error of two anchor nodes ( status 2)
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