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Abstract: Sparse representation is a theory to study the essential problem of signal concise representation and precise
recovery. It can better reveal, distinguish and extract the characteristic information contained in underwater acoustic signals,
so that it has great advantages and potential in many applications of underwater acoustic signal processing. In this paper, the
sparse representation theory and its application in underwater acoustic signal processing are reviewed. Firstly, the sparse rep-
resentation model and typical sparse decomposition algorithms are introduced. Then, the key problems of sparse representa-
tion, such as adaptive over-complete dictionary design and off-grid processing and so on, are studied. Thirdly, some impor-
tant applications of sparse representation theory in underwater signal processing are explored, which include high-resolution
DOA estimation, micro-Doppler feature extraction of underwater target, angle-Doppler acoustic imaging of moving target,
compressed sensing and reconstruction of underwater acoustic signals. Finally, the development trend of sparse representa-
tion theory in underwater acoustic signal processing is pointed out. Some necessary computer simulations are carried out to
extract the multi-dimensional information features of underwater target in time, frequency and spatial domain are successful-
ly extracted, and two kinds of typical communication signals are effectively compressed and accurately reconstructed.
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