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Abstract: Aiming at the problem that the existing marine monitoring network is limited by the
reachable depth of optical cable technology, and the heavy pressure of central node caused by tra-
ditional centralized processing network architecture, a sea-air-ground collaborative edge compu-
ting architecture for marine monitoring was proposed. In this architecture, the underwater acous-
tic sensor network is a platform for marine data monitoring, and the collaborative edge computing
architecture disperses complex processing tasks from the remote cloud center to the edge, and
transmits the underwater abnormal data to the edge for preprocessing before uploading it to the
cloud data center, giving an early warning if necessary. In addition, in view of the problems that
underwater sensors are prone to energy shortage and link interruption, an autonomous underwa-
ter glider-assisted topology control algorithm was proposed. In this algorithm, terminal nodes
and edge nodes are deployed at a ratio of 3:1, and the failure probability is judged through the

node’s link failure model. When the failure probability threshold is exceeded, the underwater
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glider is notified to use the improved particle swarm optimization algorithm to perform topology

repair, and the optimal repair location is solved with the optimization goal of maximum coverage

and connectivity. The simulation results showed that the end-to-end delay of the proposed new

architecture is about 1/3 of the traditional architecture, and the energy efficiency is significantly

improved; compared with the traditional deep adjustment method, the coverage and connectivity

of the proposed topology control algorithm are increased to 87.9% and 9. 3.

Keywords: underwater acoustic sensor network; marine monitoring; topology control;

sea-air-ground architecture; edge computing
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Fig. 1 A new architecture for ocean monitoring
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Fig. 3 AUG-assisted topology control flow chart
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Fig. 4 Convergence of particle swarm optimization
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Fig. 5 Coverage comparison experiment
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