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Cyber-Physical Cooperative Localization Algorithms for
Underwater Vehicle With Asynchronous Time Clock
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Abstract With consideration of asynchronous time clock, this paper studies a cyber-physical cooperative localization
problem for underwater vehicle. We firstly construct an architecture of underwater cyber-physical system, including buoys,
sensors and vehicle. Then, considering the influence of asynchronous time clock, we design an asynchronous localization
strategy which is based on the cooperation communication between sensors and vehicle, and we formulize the cooperative
localization problem for underwater vehicle. In order to solve this cooperative localization problem, the extended Kalman
filter (EKF) and unscented Kalman filter (UKF) based cooperative localization algorithms are proposed, respectively.
Finally, we give the boundedness and Cramér-Rao lower bound (CRLB) for these algorithms. Simulation results show
that the proposed algorithms can effectively eliminate the influence of asynchronous time clock on underwater localization.

Meanwhile, the UKF-based localization algorithm can improve the localization accuracy.
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Fig.1 Architecture of underwater cyber-physical system
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Fig.2 Cooperation process for the sensors and vehicle
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