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Topology optimization of resilient underwater acoustic networks
based on particle swarm optimization
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Abstract : [Objective] Compared with wireless networks, underwater acoustic networks (UAN) are severely limited by factors such
as poor channel transmission conditions,long delay,and severe energy constraints. These factors can lead to uneven node connectivity
quality, abnormal node failures and other problems, resulting in great fluctuations in network performance and poor network
resilience. To address this issue, research is being conducted on improving the resilience of aquatic networks, especially those with
aggregation nodes. [ Methods] We start from the optimization of network topology, with the goal of effectively enhancing network
resilience under various constraints. A topology optimization algorithm for resilient underwater acoustic networks based on particle
swarm optimization is proposed. Then, network coverage and connectivity are taken as constraints,and multiple network performance
indicators are comprehensively considered to improve network performance while the network resilience is ensured. [ Results]
Simulation results show that the UAN topology structure after optimization by the proposed algorithm has improved the network
communication delivery rate. In the case of random node failure, the proposed algorithm outperforms other deployment algorithms in
terms of the coverage and the connectivity of the network. [Conclusion] The UAN deployed by the model and algorithm in this article

has good network resilience and can effectively cope with the problem of random node failures in marine environments.
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Fig. 8 Topology diagram of each deployment algorithm
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failures under different deployment algorithms
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