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Fast algorithm for four-dimensional parameter estimation of single
near-field source with uniform circular array

WU Yun-tao'* , ZHANG Yan-bin'* , CAO Hui'* , WANG Hai'"*
(1. Computer Science of Wuhan Institute of Technology, Wuhan 430074, China;
2. Key Lab of Intelligent Robot in Hubei Province, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; A least squares (LS) algorithm for 4-D parameter estimation was proposed based on a single
near-field source impinging on a uniform circular array (UCA). By exploiting the centro-symmetric of
the UCA, two correlation sequences were devised. The first one, which contained the azimuth &
elevation angles, and the carrier frequency information of the source, was constructed via dislocation
multiplying method. The second one, which contained range parameter, was directly obtained by the
symmetric structure. The azimuth & elevation angles and frequency parameters were estimated by the
first sequence, and then the unknown range was given from the estimated parameters by the second
one. Simulation results indicate that the proposed method has a less the same estimation performance
compared with the conventional 3-D MUSIC method, but its computation is more effective.

Key words: near-field source localization; least square; multiple signal classification method; uniform
circular array

AXtp#. ¥ B



