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Precision time protocol ( PTP) on the basis of
Kalman filtering in the multi-hop wireless sensor network

YANG Yujing, HUANG Yiwen, LI Taithua, DAI Xuewu
(School of Electronic and Information Engineering, Southwest University, Chongqging 400715, China)

Abstract ; Precise time synchronization plays a central role in the distributed system. It is vital to maintain time syn-
chronization for collaborative work between nodes, process data correctly, and transmit information reliably. The
low accuracy of time synchronization among wireless sensor nodes is caused by obvious transmission delay jitters,
low timestamp accuracy, etc. In accordance with the high accuracy and low power consumption requirements, an
IEEE 1588 PTP solution for applying the Kalman filtering based precision time protocol (PTP) in multi-hop wire-
less sensor network has been proposed for researching the relationship between the performances of PTP in wireless
networks and the accuracy of timestamps. The synchronization network is expanded to the multi-hop network based
on the single-hop synchronization experiment for the purpose of validating the multi-hop synchronization performance
with different protocol modes. The simulation results show that while focusing on the uncertainty of the marker for
different clocks, the PTP based on Kalman filter optimization can fiterout the synchronization noise and decrease the
synchronization errors, and this method is suitable for larger-scale wireless sensor networks with the goal of ensuring
synchronization precision.

Keywords : wireless senor network; PTP; Kalman filter; multi-hop wireless network; time synchronization; syn-

chronization noise
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