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Abstract

Combining the particularity of the uniform circular array structure, this paper proposes a 2-D DOA
estimation method based on CS theory. This method first uses the pattern space transformation to
convert the uniform circular array of array element space into the virtual linear array of pattern
space; secondly, the SVD processing is used to reduce the dimension to obtain a low-dimensional
data matrix; finally, utilizes the OMP algorithm to solve the problem to obtain the 2-D angle estima-
tion value. Theoretical derivation and experimental simulations show that this method does not re-
quire spectral peak search and has a small amount of calculation. It also has good estimation per-
formance for two-dimensional coherent and non-coherent signals. Compared with the classic algo-
rithm, this method also has certain advantages for 2-D DOA estimation under different conditions.
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Figure 1. Compressed sensing process
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Figure 2. The spatial spectrum estimation process
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Figure 3. The uniform circular array structure
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Table 1. 2-D DOA estimation algorithm steps
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Figure 4. Two-dimensional DOA estimation of two signal sources
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