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Wireless network node clock automatic synchronization method
based on delay compensation

ZHANG Lijun

(' Shanghai Sipo Polytechnic, Shanghai 201399, China )

Abstract: Due to the geographical dispersion of wireless network nodes, inaccurate clock state estimation often occurs when designing
automatic clock synchronization methods for wireless network nodes, resulting in poor synchronization performance of the methods. Based
on the characteristics of wireless network node clocks, a clock state model is constructed, and a filtering algorithm is used to estimate the
clock state and obtain the corresponding state equation. When transmitting information in wireless network nodes, add timestamps, analyze
clock delay, and calculate clock offset based on the estimated state of the clock at the current time. By calculating the clock beat ratio and
clock adjustment frequency, the delay compensation value of the clock is calculated, thereby establishing an automated synchronization
mechanism for the clock. The experimental results show that the designed synchronization method has an average node synchronization rate
of 98.76% in practical applications, indicating good synchronization performance.
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Fig. 1 Clock delay process
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Fig.2  Topology of a wireless network
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Fig. 3 Clock frequency of wireless network nodes
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Fig. 4  Synchronization results of three methods
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Tab.2 Node synchronization rates of three methods
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1 99.25 75.64 55.23
2 98.76 74.22 56.23
3 99.24 76.05 54.26
4 98. 69 74.15 57.12
5 97. 48 76.26 53.26
6 96.59 74.15 54.56
7 98.36 73.26 55.99
8 98.65 75.15 54.78
9 97. 48 76.26 54.12
10 96.59 75.15 56.26
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