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Efficient 3-D Near-field Source Localization Algorithm
Using Uniform Circular Array
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A computationally efficient algorithm is presented for 3-D near-field source localization using a uniform

circular array (UCA). Algebraic relations are demonstrated between the incident angles (elevation angle and

azimuth angle) under the far-field assumption and the actual near-field location (range, elevation angle, and

azimuth angle). Using these relations as paths to follow to the peak of the 3-D MUSIC spectrum, the

proposed algorithm replaces the 3-D search tequired in the conventional 3-D MUSIC with a 1-D path

following after a 2-D initialization, thereby reducing the computational burden.

Key words: Array signal processing. Nearfield, Source localization. Algebraic path—following, Uniform circular
array
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Table 1. Mean and variance of distance between peak of 3-D MUSIC spectrum and estimate of proposed algorithm.

SNR(dB) 0 3 6 9
Range Mean 0.00514 0.00707 0.00394 0.00379
(r/R) Var. 0.00026 0.00023 0.00017 0.00012
Efevation angle Mean 0.03973 0.02831 0.02925 0.02289
(Deg.) Var. 0.00095 0.00042 0.00038 0.00022
Azimuth angle Mean 0.05117 0.03679 0.02775 0.02612
(Deg.) Var, 0.00122 0.00095 0.00049 0,00033
B 2. $EASY Gl
Table 2. Number of floating point operations.
No. of range grids 10 20 40 80
2 D MUSIC 93,266,396 (Independent of range grid)
Proposed 93,708,033 93,733.493 93,784,738 93.887.264
3 D MUSIC 823,058,689 1,645,699.148 3,290.951,896 6.581,350,220
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