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Abstract: With the development of smart ocean, the transmission of multimedia data in underwater acoustic net-
works (UANs) has received much attention from scholars. The highly dynamic topology of UANs leads to incomplete data
transmission between neighboring nodes, and the different portions of compressed data such as underwater images or videos
have different effects on their reconstruction quality. Hence, UANs require coding mechanisms with unequal error protec-
tion (UEP) to encode and decode multimedia data. The recursive online fountain code with limited feedback (ROFC-LF)
has the advantages of low overhead, less feedback and simple compiled codes, which is suitable for UANs. Combined with
the characteristics of underwater acoustic channels, such as narrow bandwidth, long delay and energy limitation, this paper
systematically analyzes the problem of the cycles existing in the build-up phase of ROFC-LF and proposes two optimization
objectives to address the cycle problem as well as the UEP problem. In addition, a circle-avoidance ROFC-LF with UEP is
presented for UANSs. This coding mechanism reduces the number of useless encoded packets due to the presence of cycles

in the largest component during the the build-up phase, which in turn decreases the energy consumption. To achieve the
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UEP property, a weighted-selection strategy is used in the build-up phase, whereas a priority strategy is employed in the

completion phase. The proposed coding mechanism is analyzed based on the random graph theory, and the theoretical re-

sults are consistent with the simulation experimental results. The results show that the proposed coding mechanism can

quickly recover important data while reducing the number of coded packets, and is suitable for transmitting multimedia data

of varying importance in UANs with dynamically changing network topology.

Key words: underwater acoustic networks; recursive online fountain code with limited feedback; unequal error pro-

tection; circle-avoidance; weighted-selection; data priority
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