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Confidence weighted time synchronization algorithm
for steel structure damage detection

Ai Qinglin, Xia Hanxiong, Xu Qiaoning
(Key Laboratory of E&M, Ministry of Education & Zhejiang Province,
Zhejiang University of Technology, Hangzhou 310023 )
Abstract

Aiming at the problems that the steel structure damage detection is not synchronized due to the time synchroni-
zation error between the nodes of the wireless sensor network (WSN) and poor fault tolerance of the flooding time
synchronization algorithm ( FTSP). An improved time synchronization algorithm for wireless sensor networks with
high-precision time synchronization and strong fault-tolerance ability is researched. Based on FTSP, by means of
the parameter estimation of the synchronization deviation in the linear regression table, the abnormal time synchro-
nization data is eliminated by using the confidence interval. The clock drift rate data table is established. The
weighting coefficients are dynamically calculated to obtain a weighted average of the clock drift rate, for fitting the
valid synchronization data and improving the stability and fault tolerance of the time synchronization algorithm. The
simulation and experiment results show that the improved time synchronization algorithm has better fault-tolerance a-
bility and higher precision time synchronization than FTSP, which completely meets the requirements of steel struc-
ture damage detection.

Key words: steel structure damage detection, wireless sensor network ( WSN) , confidence weighted, fault-

tolerant, time synchronization





