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Time synchronization algorithm based on Bootstrap sampling and

particle filter for wireless HART networks
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Abstract: For the issues of excessive energy consumption and the low accuracy of time synchronization in the entire wireless
HART sensor network, this paper proposed a novel time synchronization algorithm based on particle filter by Bootstrap sam-
pling. Under the scenario of delay distribution in unknown network, in order to reduce the times of observations, it used the
hybrid particle filter algorithm to obtain precise clock offset by the timestamp observations from the sender and the receiver are
sampled by the Bootstrap sampling. It not only reduced the time synchronization error of wireless HART sensor network, but
also decreased the energy consumption. Finally, the experiments show that the mean square error values of time deviation ob-
tained from the particle filter algorithm are just 50% of the algorithm of maximum likelihood estimation when observed quantity
is higher than 10 for wireless HART mesh hierarchical network. However, the same mean square error values of time deviation
obtained from Bootstrap sampling based particle filter algorithm are only 35% of the algorithm of maximum likelihood estima-
tion, and the simulation results show the feasibility and validity of the algorithm.
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