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Energy-efficient transmission scheme for underwater acoustic sensor

networks based on physical field cooperation
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Abstract To address the issues of limited energy of nodes and high communication energy consumption in underwater acoustic
sensor networks, an energy-efficient transmission scheme based on physical field cooperation (PF-Cooper) is proposed. The
scheme models the network from the perspective of continuous acoustic physical fields and achieves adaptive node partitioning
and clustering by constructing a sink-centered field coordinate system. It designs an excitation-response-based cluster head
selection mechanism and a distributed gradient cooperation algorithm that only relies on local information exchange, to
dynamically optimize the transmission amplitude and phase of cluster head nodes, enabling coherent signal superposition at the
sink. Furthermore, it establishes an energy consumption model including phase adjustment and synchronization overhead.
Simulation results show that, compared with ¢cDBR, EULC and GTC algorithms, the proposed scheme has certain
advantages in extending network lifetime, reducing energy consumption and improving energy distribution balance.
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