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Time Synchronization Algorithm using the Clock Drift Rate
and Reference Signals Between Two Sensor Nodes

Hyounsoo Kim' - Joongnam Jeon'™

ABSTRACT

Time synchronization algorithm in wireless sensor networks is essential to various applications such as object tracking, data encryption,
duplicate detection, and precise TDMA scheduling. This paper describes CDRS that is a time synchronization algorithm using the Clock
Drift rate and Reference Signals between two sensor nodes. CDRS is composed of two steps. At first step, the time correction is
calculated using offset and the clock drift rate between the two nodes based on the LTS method. Two nodes become a synchronized state
and the time variance can be compensated by the clock drift rate. At second step, the synchronization node transmits reference signals
periodically. This reference signals are used to calculate the time difference between nodes. When this value exceeds the maximum error
tolerance, the first step is performed again for resynchronization.

The simulation results on the performance analysis show that the time accuracy of the proposed algorithm is improved, and the energy
consumption is reduced 2.5 times compared to the time synchronization algorithm with only LTS, because CDRS reduces the number of
message about 50% compared to LTS and reference signals do not use the data space for timestamp.

Keywords :Clock drift rate, Reference signals, Time synchronization, Power consumption, Wireless sensor nodes
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