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Improved spatial smoothing DOA estimation algorithm for coherent signals
based on TLS-ESPRIT
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[ Abstract] Due to the existence of noise, the performance of the existing algorithms for estimating the direction of arrival of
coherent signals is seriously degraded under the conditions of low signal-to—noise ratio, close signal angle interval and small number
of snapshots. To solve this problem, an improved spatial smoothing DOA estimation algorithm for coherent signal based on TLS—
ESPRIT is proposed. This method utilizes the strong correlation of the signal and the weak correlation of the noise. First, the
smoothed array covariance matrix is reconstructed through the spatiotemporal correlation covariance matrix, and the obtained new
covariance matrix is applied to the TLS—ESPRIT algorithm for DOA estimation. Compared with several other traditional decoherence
algorithms in modeling and simulation, this algorithm can better estimate DOA with higher resolution and accuracy when the DOA
distance between coherent sources is close, the signal noise ratio is low and the number of snapshots is small.
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