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Time domain low-sidelobe beamforming with constant beamwidth
within the entire required frequency band

TANG Jian-sheng, SUN Chao, YANG Yi-xin
(Institute of Acoustic Engineering, Northwestern Polytechnical University, Xi'an, 710072, China )

Abstract:  In modern sonar systems, wideband signals carrying more target information are often
processed. Distortion of wideband signals caused by processing with traditional beamformer designed
for narrow band signals is avoided by wideband constant beamwidth beamforming techniques. In this
paper, time domain beamforming with constant beamwidth within the entire required frequency
band is presented. First, the whole frequency band is decomposed into several subbands. Complex
weights for center frequencies of these subbands are figured out using the semidefinite prog-
ramming. In this process, low-sidelobe is constrained. An FIR filter is then designed to fit the
amplitude and phase response that the complex weights represent. Computer simulation for LFM
signals demonstrates the effectiveness of the proposed method.
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Fig.3 Beam patterns at 21 frequencies evenly chosen within 1kHz~2kHz
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