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Abstract: Conventional vector array beamforming (VCBF) is able to solve the notorious port—starboard (PS) ambiguity
problem of the ordinary single linear array. But, the beamwidth of VCBF is restricted by Rayleigh limit, VCBF can not
distinguish the multi-targets in the same beam. Vector array steered minimum variance (VSTMV) beamforming is a
wideband adaptive beamforming method with high-resolution and anti-jamming capability. However, the VSTMV
beamforming implemented in the element-domain causes heavy computational load and low robustness, so it is not
suitable for real-time implementation and application in sonar engineering. In this paper, an algorithm of VSTMV
beamforming implemented in the sub-array domain (called SAVSTMV beamforming) is proposed, with which the
computational load can be reduced and the robustness improved. The better performance of SAVSTMV beamforming
over VCBF is proved through theoretical analysis and simulation calculation, which makes the proposed algorithm
suitable for practical applications.
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Fig.2 Output patterns of SAVSTMYV, VSTMV and VCBF(single
target, SNR:10dB, azimuth: 70°)
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Fig.3 Output patterns of SAVSTMYV, VSTMYV and VCBF (double
target, SNR:10dB, azimuths: [70°,78°])
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