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Abstract

DOA (Direction Of Arrival) provides an important support for the positioning technology of 5G
(the 5th Generation) mobile communication system, but some of the existing DOA estimation al-
gorithms cannot be used for the target positioning of 5G mobile communication due to the large
amount of computation. In this paper, a fast polynomial rooting direction finding algorithm based
on signal subspace is proposed. The algorithm constructs polynomial coefficients from signal sub-
space, and then gets the DOAs of the signals by polynomial rooting. The proposed method is easy
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to construct polynomial coefficients, and M DOAs can be estimated from M roots only. Compared
with other polynomial rooting algorithms, our algorithm can significantly reduce the computation
for large arrays. Simulation results prove the correctness and effectiveness of the proposed method.
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Table 1. The computational cost of polynomial rooting for four methods
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Figure 1. Computational cost of the polynomial rooting for four methods versus L
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Figure 2. DOA estimated results with SNR = 15 dB of three algorithms for the one signal. (a) RM algorithm; (b) RMN

algorithm; (c) The proposed algorithm
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Figure 3. DOA estimated results with SNR = 20 dB of three algorithms for the one signal. (a) RM algorithm; (b) RMN
algorithm; (c) The proposed algorithm
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Figure 4. MSEs against SNR from 500 Monte Carlo simulations
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