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Abstract The crucial role of surface cooperative communication of underwater vehicles in facilitating ocean
data observation is investigated in this paper. A cooperative communication solution based on MQTT and LoRa is
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proposed. The challenges of blind areas of marine communication and the lack of an integrated system for data
acquisition and control of underwater vehicles are effectively addressed by this solution. The MQTT communication
protocol is characterized by lightweight, low bandwidth consumption, and high-reliability, making it suitable for data
transmission in marine environment. Additionally, the LoRa communication technology enables long-distance
transmission and obstacle penetration. By combining these two communication technologies, the limitations of short
communication distances and blind areas in marine communication can be overcome, and surface long-distance data
transmission and control of underwater vehicles can be realized. Then, the rationality of the data transmission link is
verified by simulation experiments, and the results show that the system can efficiently solve the problem of limited
communication distance for underwater vehicles and blind areas in maritime communication coverage. Consequently,

it is asserted in this paper that the proposed MQTT and LoRa cooperative communication scheme exhibits a synergistic
effect, which can provide a theoretical and technical foundation for the construction of Marine Internet of Things in the

future, and facilitate the application of Internet of Things technology in transparent ocean construction.
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Fig. 1 System overall framework
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