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Abstract: Since in wireless sensor networks, the joint of new nodes or the death of old nodes lead to a dynamic
topology, this paper studies one completely distributed Second-Order Consensus Time Synchronization (SOCTS)
algorithm. The clock feature of each node is modeled into a second order state equation, and the local virtual time
is broadcasted according to the pseudo synchronous cycle, Moreover, the synchronization control input is
constructed according to the disagreement on local virtual time among neighboring nodes. By virtue of the matrix
transformation, the network time synchronization issue is turned into the stability issue of some transformed
system, and the convergence and convergence condition for the SOCTS algorithm are analyzed theoretically.
Moreover, the factors that influence the convergence rate of the SOCTS algorithm are investigated. Finally, the
effectiveness of the proposed method is verified by numerical simulations.
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