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Analysis of the Influence of Antenna Array Structure on the Accuracy of DOA Estimation

Zhang,Yuanchao
Southwest China Research Institute of Electronic Equipment, Chengdu, Sichuan, 610036, China

Abstract: In application scenarios such as high-resolution direction finding and spatial target detection, direction of arrival (DOA)
estimation is an important research topic in array signal processing. The selection and design of the antenna array structure play a
crucial role in improving the accuracy and resolution of DOA estimation. This paper analyzes the influence mechanism of different
antenna array structures on the accuracy of DOA estimation. Firstly, an array signal reception model with typical geometric forms
is presented. Secondly, how key factors such as the mutual coupling effect and the element pattern affect the parameter estimation
accuracy is discussed. Then, numerical simulation experiments under different array structures are designed to verify the differences
in the estimation performance of different array arrangement strategies under the same signal-to-noise ratio and number of snapshots.
The results show that reasonable geometric design and mutual coupling correction can significantly enhance the robustness and
resolution of DOA estimation, providing a reference for selecting appropriate array structures and algorithms in engineering practice.
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