Journal of System Simulation

Volume 30 | Issue 8 Article 24

1-8-2019

Broadband 2-D DOA Estimation Based on Continuous Sparse
Recovery

Chenxi Wu
Electronic Engineering Institute of PLA, Hefei 230037, China;

Zhang Min
Electronic Engineering Institute of PLA, Hefei 230037, China;

Keren Wang
Electronic Engineering Institute of PLA, Hefei 230037, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss8
https://dc-china-simulation.researchcommons.org/journal/vol30/iss8/24
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages

Broadband 2-D DOA Estimation Based on Continuous Sparse Recovery

Abstract

Abstract: For the problem of two dimensional underdetermined direction of arrival (2-D DOA) estimation,
three parallel sparse arrays are designed and a novel DOA method based on continuous sparse recovery
is proposed. The dimension of received data is reduced and the cross covariance matrix is vectorized to
improve freedom degree. According to the objection function of the minimization issue based on total
variation norm constraint, the space frequency is achieved by solving corresponding dual problem. The
center frequency, azimuth and pitch angles are paired by capon method. Theoretical analysis shows the
proposed method has a higher array aperture extension and can neglect basis mismatch effects.
Extensive simulation results demonstrate the effectiveness of the proposed method.
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Abstract: For the problem of two dimensional underdetermined direction of arrival (2-D DOA)
estimation, three parallel sparse arrays are designed and a novel DOA method based on continuous
sparse recovery is proposed. The dimension of received data is reduced and the cross covariance matrix is
vectorized to improve freedom degree. According to the objection function of the minimization issue
based on total variation norm constraint, the space frequency is achieved by solving corresponding dual
problem. The center frequency, azimuth and pitch angles are paired by capon method. Theoretical analysis
shows the proposed method has a higher array aperture extension and can neglect basis mismatch effects.
Extensive simulation results demonstrate the effectiveness of the proposed method.
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Fig. 2 2D DOA estimation results
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8 10 50 9.5292 52.388 7
9 20 5 182106 5.8657
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11 75 25 77.652 5 24.664 8
12 70 60 69.174 5 60.923 9
13 85 35 84.4150 35.110 3
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