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Abstract In this paper, aiming at the time-varying clock parameters in the internet of things, the fully distributed
scaled Kalman filtering for clock state tracking, which is different from the “relative clock modeling”, has been proposed
by using the point of view of the networked control theory through the essential analysis of the clock state modeling.
Considering the loss of measurement, it can be extended to the modified Kalman filtering algorithm for tracking the clock
parameters. We have proposed an observable state decoupling measurement model under a new MMSE (minimum mean
square error) equivalent transformation based on BMU (basic measurement unit). The new measurement model is able
to realize the scaled expansion of MMSE measurement, and theoretically analyze the conditions of clock synchronization
and calculate the corresponding upper bound of statistical clock synchronization error, and quantify the balance between

synchronization accuracy of clock and potential quality of the communication network.
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