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Atomicity-caused restriction on two-way packets exchanging
synchronization and its resolution

Xu Chaonong, Deng Zhidong
(" State Key Laboratory of Intelligent Technology and Systems,
Department of Computer Science, Tsinghua University, Beijing 100084 )
(™ Department of Computer Science and Technology, China University of Petroleum, Beijing 102249)
Abstract

Aiming at the application restriction caused by the atomicity of the classic two-ay packets exchanging synchronization
scheme, this paper introduces two creative improvements on it as follows: compensating time error during the non-syn-
chronization period caused by clock skew, and compensating time error caused by abrupt time mutation during the non-
synchronization period. Combined with a real bridge-health monitoring application and based on the above two improve-
ments, a time synchronization protocol named timing-sync protocol for linear sensor networks (TPLSN) is proposed for
wireless sensor networks with linear topology. The experiments on global accessible intelligent nodes( GAINs) reveal that
the synchronization error of TPLSN is about 10 microseconds in a single-hop network, and its increase ratio is less than 1
microsecond per hop. To synchronize all nodes in a network with n-hop linear topology, only 2n packets are needed in
total, which is also the minimum number of packets required by any synchronization protocol that employs the scheme of
two-way synchronization on every hop.

Key words: wireless sensor networks, time synchronization, clock skew, clock synchronization
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