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Directional performance of four-elements arbitrary array
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Abstract: Precision of bearing estimation is important in sonar systems, and appropriate configuration of
the array can improve directional performance. This paper presents a model of four element arbitrary
array and derives a least square solution based on a matrix transform. A formula of azimuth error
estimation is given in theory, and the conditions that the mean variance of azimuth estimation is minimum
and independent of the azimuth are obtained. By computer simulation, a qualitative analysis of the errors
in estimating the elevation angle is presented. It is concluded that the array has optimal directional
performance when certain configuration is realized, providing reference to the design of arrays.
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Fig.1 The model of arbitrary array with four elements
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