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Abstract The integration of underwater acoustic networks and BeiDou offers an effective technical solution
for real-time, in-situ, and three-dimensional cross-domain transmission of underwater information. For Marine
environmental monitoring applications, a cross-domain transmission system for underwater sensing information
based on BeiDou and underwater acoustic networks is designed and tested. The system comprises multiple underwater
sensor nodes and a cross-media node equipped with BeiDou module. The physical layer, MAC layer, and routing layer
of the underwater acoustic network system, as well as the interface design of the BeiDou module are described. The sea
trial in Xiamen port demonstrates complete consistency between original marine environment sensing data and the
shore-based data transmitted through underwater acoustic-BeiDou cross-domain system, with an underwater network
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connectivity rate of 92.5% and an average end-to-end delay of 101.43 s for the underwater part, which preliminarily
verifies the effectiveness of cross-domain data transmission using BeiDou-underwater acoustic network.
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environmental monitoring
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Fig. 1 Diagram of the cross-domain transmission
system of underwater acoustic network data
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Fig. 2 Master node buoy equipped with BeiDou terminal
and underwater acoustic communication modem
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Table 1 Related parameters of physical layer of
underwater acoustic sensor network
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Fig. 3 Diagram of data transmission of BeiDou short-message communication
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Fig.4 Sound velocity gradient diagram of sea trial area
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Fig. 5 Sea trial network node location diagram
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Table 2 Reference position coordinates of sea trial
network nodes
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Table 3 Distances between sea trial network nodes
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Table 4 Total number of data packets transmitted by each
sensor node and received by main node in sea trial network
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Table 5 Consistency of sea trial network data
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Fig. 6 Time-temperature graph of sensor node 3
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