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Research on DOA estimation of coherent signals from logarithmic spiral arrays

Zhou Yinggang Shao Jiawei

(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In the research of DOA estimation of coherent signals from logarithmic spiral arrays, this paper proposes a VA-MMUSIC
algorithm that virtualizes the logarithmic spiral array into a uniform line array, derives the covariance matrix of the virtualized array, then
applies the covariance matrix to the MMUSIC algorithm to perform DOA estimation of coherent signals. Simulation results show that the
VA-MMUSIC algorithm, is able to achieve DOA estimation of coherent signals, and at a signal-to-noise ratio of 10 dB and signal
intervals within 5°, the VA-MMUSIC algorithm is still able to accurately estimate the azimuth of the coherent signal source, with errors
always remaining within 0. 5°, verifying the effectiveness of this method. The effectiveness of the VA-MMUSIC algorithm in a practical
environment is also verified by using a logarithmic spiral array to receive coherent signal source data under real experimental conditions.
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Table 1 Coordinates of eight-arm 32-element logarithmic spiral array (m)
551 MG 5 2 MG 55 3 BEC 5 4 MG
01E (0,0.020 1) (-0.048 7,0.044 8) (-0.094 4,0.0219) (-0.119 8,-0.007 3)
o2 (-0.014 2,0.014 2) (=0.006 1,-0.002 7) (-0.0823,-0.051 2) (-0.079 6,-0.089 8)
53 (-0.020 1,0) (-0.044 8,-0.048 7) (-0.0219,-0.094 4) (0.007 3,-0.119 8)
54 (-0.014 2,-0.014 2) (0.002 7,-0.066 1) (0.0512,-0.082 3) (0.089 8,-0.079 6)
951 Mo 952 Mo 953 Mot 954 Mot
BSE (0,-0.020 1) (0.048 7,-0.044 8) (0.094 4,-0.0219) (0.119 8,0.007 3)
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TR (0.020 1,0) (0.044 8,0.048 7) (0.021 9,0.094 4) (-0.007 3,0. 119 8)
58 (0.014 2,0.014 2) (-0.002 7,0.066 1) (-0.051 2,0.082 3) (-0.089 8,0.079 6)
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Fig. 1 Logarithmic 32—array element spiral array structure
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Fig.2 Schematic diagram of the geometric relationship
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