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Abstract: In order to solve the problem of direction finding of coherent signals for uniform circular array under the con-
dition of underdetermination, a direction of arrival (DOA) estimation algorithm combining geometric sequence decom-
position and sparse reconstruction was proposed. Geometric sequence decomposition was used to split coherent groups
and estimate the actual direction vector of each coherent group, while sparse reconstruction was used to estimate DOA for
each coherent group. Simulation results demonstrate that when the number of elements of the uniform circular array is M,
compared with the existing algorithms, the maximum number of sources that can be estimated by the proposed algorithm
is M(M-1). And when the number of sources is large, the success rate and accuracy of direction finding are better. In ad-
dition, the proposed algorithm can solve the “angle merger” problem, and has advantages in the direction finding tasks
with very few snapshots.
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