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Asynchronous Triggered Distributed Moving Horizon Estimation for

Sensor Networks With Unknown External Inputs
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Abstract This paper considers the constrained distributed state estimation problem for wireless sensor networks
with unknown external inputs, and a novel asynchronous triggered distributed moving horizon estimation method is
proposed. For the limited observation capability and resources constraint of nodes in the sensor network, a data in-
teraction strategy is firstly designed based on an asynchronous event trigger mechanism. Then to suppress the po-
tential worst impacts induced by the asynchronous event trigger, a distributed moving horizon state estimator is
built based on min-max optimization. Secondly, sufficient conditions are established by relaxing the conditions of in-
put matrices, thereby ensuring the input-to-state stability of estimation errors. These conditions can be used to
compute the parameters of the estimator offline. Moreover, to reduce the online computational burden, the state es-
timator is reformulated as an equivalent convex programming problem in the form of linear matrix inequality. Fi-
nally, some comparative experiments demonstrate the advantages of the proposed method.
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