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Cramer-Rao Bound for 2-D Angle Estimation with
Uniform Circular Array(UCA)
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(National Key Laboratory of Blind Signals Processing, Chengdu 610041, China)

Abstract : Uniform circular array(UCA) is a kind of widely used planar array which provides 2-D angle of arrival
(AOA)estimation. In order to analyze the precision of this estimation under different array shape, the perfor-
mance bound for 2-D angle estimation with uniform circular array is deduced and influence of array aperture, el-
ement number, snapshot and elevation angle on estimation accuracy is shown. Finally computer simulation of
UCA-MUSIC algorithm is given to compare with the Cramer-Rao bound( CRB) derived. The conclusion provides
a performance bound for AOA estimation algorithms and proposes a new method for UCA design instead of Monte
Carlo simulations with large amount of calculation.
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