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(Active One—Way Ranging Method based on Post-Facto
Wireless Synchronization in Wireless Sensor Networks)
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Abstract : Two-way ranging methods such as TWR and SDS-TWR have been considered for
many ranging systems because these methods are useful in the absence of synchronization. To
estimate the location of a mobile node, complicated ranging procedures consisting of ranging
frames between an anchor node and the mobile node are performed. Supporting multiple mobile
nodes such as a few hundreds or thousands and several anchor nodes, the ranging procedures
have the fatal disadvantage of processing delay and inefficient traffic bandwidth. On the other
hand, the one-way ranging method is simple and fast, but susceptible to network synchronization.
In this paper, we propose a method to modify asynchronous ranging equations to establish exact
frequency or frequency offset, a method to estimate frequencies or frequency offsets, and a
method to establish post-facto synchronization with anchor nodes. The synchronization for a
node pair is adapted using instantaneous time information and corresponding difference of
distances can be determined. We evaluate the performance of TWR, SDS-TWR and proposed
ranging algorithms.

Keywords : One-Way ranging, Active mode OWR. Frequency offset, ranging, Wireless sensor
network
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