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Synchronization Parameter Estimation Algorithm of Silent Node in

Wireless Sensor Networks With Timestamp-free Exchange

WANG Heng' PENG Zheng-Cen' MA Wen-Qiao' LI Min'

Abstract Energy efficiency is a key issue for designing time synchronization mechanism in wireless sensor net-
works (WSNs). Recently, implicit synchronization and timestamp-free synchronization have attracted much atten-
tion. The former uses the monitoring method to save the energy consumption caused by sending synchronization in-
formation. The latter reduces the energy overhead by the timing response of receiver without transmitting the
timestamp in the exchange process. The combination of timestamp-free synchronization and implicit synchroniza-
tion can further reduce additional energy consumption caused by the implementation of synchronization function in
wireless sensor networks. However, at present, the silent node in timestamp-free exchange can only estimate the
clock skew and not the clock offset. To solve this issue, a timestamp-free synchronization parameter estimation al-
gorithm based on maximum likelihood estimation (MLE) is proposed, which can achieve the joint estimation of
clock skew and offset for silent node. Then, the corresponding lower bounds of estimation are derived. Finally, simu-
lation results verify the effectiveness of the proposed estimators.
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estimator under different coefficient &
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Table 1  The comparison results of the number of calculations among proposed algorithm, implicit synchronization

algorithm, timestamp-free synchronization algorithm and combination algorithm of

timestamp-free and implicit synchronization
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