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Abstract: A novel computationally-efficient direction-of-arrival (DOA) estimation algorithm
based on fast Fourier transform (FFT) and chirp transform algorithm (CTA) is proposed to
reduce the computational burden of the multiple signal classification (MUSIC) algorithm in array
signal processing and to improve the practical applicability of the MUSIC algorithm in the high
real-time processing scenarios. Firstly, the piecewise search and FFT are used to form beams for
vectors of the estimated signal subspace, and rough DOAs are estimated to obtain beam directions
and their angle ranges, so that peak searches in the full angle range are avoided. Then, the CTA

is used to obtain an accurate DOA estimation in the determined angle range. Vectors of estimated
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noise subspace in MUSIC algorithm are weighted and transformed into circular convolution of a

sequence that can be quickly implemented, which reduces the computational complexity of peak

search in the determined angle range. Theoretical analysis and simulation results show that the

new algorithm reduces the computational complexity of peak search of the MUSIC algorithm to

less than 10% of original one on the premise of ensuring the accuracy of signal DOA estimation.

Especially, the efficiency advantage of the new algorithm is more obvious for the cases of large

number of sensors and high accuracy requirement of DOA estimation

Keywords: array signal processing; DOA estimation; MUSIC algorithm; peak search; low

complexity
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