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Abstract: Given the characteristics of underwater acoustic networks, such as limited bandwidth, significant latency,
strong dynamics, and energy constraints, traditional online fountain codes with unequal error protection were observed to
suffer from high overhead, statically fixed parameters, and frequent feedback, making them difficult to adapt to complex
and dynamic underwater environments. To address these issues, a dynamic adaptive adjustment mechanism and a low-
overhead dynamic feedback mechanism were designed to optimize encoding parameters and data priorities in real time
based on channel and node conditions, thereby accommodating the characteristics of underwater acoustic channels. Dur-
ing the buildup phase, a traversal expansion window strategy for important data was introduced to increase the probabil-
ity of key data participating in encoding. During the completion phase, a sequential window strategy was adopted to en-
sure the prioritized recovery of relatively important data. Theoretical analysis and simulation results demonstrate that the
proposed scheme reduces the coding overhead for recovering important data by up to 41.13% (minimum 13%), reduces
the total overhead by up to 17.44% (minimum 4.36%), and reduces the feedback overhead by more than 50%. Thus, it

significantly improves the efficiency and reliability of data transmission with different importance levels in dynamic un-
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