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DOA Estimation of Regularization Backtracking Algorithms Based on QR
Decomposition

ZHANG Ningning, ZHANG Jiao
(College of Physics and Electronics Engineering, Shanxi University, Taiyuan 030006, China)

Abstract: A matching pursuit algorithm for regularization backtracking based on QR decomposition (QR-RBMP) is proposed in this
paper to solve the problems of low precision of directional of arrival (DOA) estimation in the cases of low signal noise ratio (SNR),
small snapshot and coherent signals. Firstly, the algorithm is performed on sensing matrix by QR decomposition to increase the inde-
pendence of the sensing matrix. Then, the regularization idea and backtracking mechanism are used to optimize matching pursuit al-
gorithm to improve the signal reconstruction precision. The regularization idea carries out secondary screening on the atoms initially
selected by the matching tracking algorithm, and selects the most relevant atoms with the largest energy. The backtracking idea car-
ries out secondary screening on the atoms selected by the regularization, deletes the incorrect atoms, improves the correctness of the
selected atoms, and thus improves the reconstruction accuracy of the matching tracking algorithm. Finally, we obtain the reconstruct-

ed signal. The position of the non-zero element of the signal is the result of DOA estimation. Through a series of simulation experi-
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ments, the proposed algorithm is compared with MUSIC algorithm, regularized orthogonal matching pursuit algorithm (ROMP),
subspace tracking algorithm, SP algorithm without Square Root (ISP) and energy sorting based backtracking regularized matching
pursuit algorithm (ESBRMP) based on RMSE and POR. The results show that the proposed algorithm reduces the RMSE by 42%
and improves the POR by 8% compared with the existing optimal methods under the same conditions.

Key words: DOA estimation; nested array; matrix decomposition; regularization idea; backtracking mechanism; compressed sensing
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