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The development of asynchronous ranging scheme
based on the virtual slot
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Abstract Ranging is divided into a synchronous scheme and an asynchronous scheme according to the presence of
global synchronization between nodes. In general, the asynchronous ranging is preferred over synchronous ranging
because it does not require an expensive high-precision oscillator for the global synchronization. On the other hand,
in a conventional asynchronous ranging scheme, the packets, which are generated by all nodes in a positioning system
of a large-scale infrastructure and need to be sent for localization by reference nodes, are considerable, which cause
an increase in network traffic as the number of nodes increases. The traffic congestion lowers the throughput of the
network leading to a considerable loss of energy. To solve this problem, this paper proposes a ranging scheme, in
which virtual transmission slots randomly and discretely selected by a plurality of nodes are used to reduce the
overheads needed in synchronizing the nodes, and the ranging is performed asynchronously based on the virtual
transmission slots, thereby decreasing the network traffic. In addition, a performance test proved that the proposed
ranging scheme was stronger than the TWR and SDS-TWR on an error range, even though the intensity of traffic

was very low.
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