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Abstract: Sallow water acoustic channel is severely affected by time-space variation, which destroys the
robustness of underwater acoustic communication system. By introducing manifold learning in the analysis of
high dimensional underwater environment and channel equalization processing, a novel underwater acoustic
communication algorithm is presented. By establishing the mapping between environment parameter space and
signal space, several physical restrictions can be posed on non-linear manifold learning algorithm. Moreover, the
sparse property can reduce the dimension of underwater acoustic channel in order to exclude high dimensional
non-linear noise from channel time-space variation. Both sound field analysis and shallow water experimental

data verify the validity and the robustness of the proposed algorithm.
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