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A Real-valued Sparse Representation Method for DOA
Estimation with Unknown Mutual Coupling
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Abstract.: The paper presents a real-valued sparse representation method for DOA estimation in the pres-
ence of unknown mutual coupling. Utilizing a certain unitary transformation and taking advantage of the
special structure of mutual coupling matrix ( MCM ) for uniform linear arrays ( ULAs), we are able to
convert complex-valued manifold matrices of ULAs with unknown mutual coupling into real ones. Due to
this transformation, the computational complexity can be decreased by a factor of at least four. Moreover,
the proposed method is expected to have a better noise suppression, as it exploits an additional optimal
weighting matrix. Thus, the proposed method outperforms the original one, especially when signal-to-
noise ratio (SNR) is low. Simulation results verify the efficiency of the proposed method.
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