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Abstract: Mainlobe of regular beamforming changes with frequency and spatial direction. In or-
der to achieve constant mainlobe in both frequency and steering domains, a wideband frequen-
cy-steering invariant beamforming (FSIB) algorithm based on constrained optimization is pro-
posed. Firstly steering invariant constraints on reference frequency are realized, and then fre-
quency invariant constraints on different mainlobe directions are realized. Finally, constraints
are transformed to standard second-order cone programming (SOCP) forms and solved with
SeDuMi. A wideband direction of arrival (DOA) estimation method using FSIB is also pro-
posed. Simulations show the proposed FSIB algorithm can realize constant mainlobe on differ-
ent frequencies and directions. Compared with method using frequency invariant beamforming
(FIB), DOA estimation using FSIB has better performance in resolution and accuracy.
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