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Constant beamwidth beamforming based on adaptive filter
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Abstract: For the line spectrum of different frequencies existing in a wideband signal, the constant beamwidth beam-
forming can strengthen the signal. Based on the characters of an adaptive Notch filter in tracking frequency and esti-
mating phase, a new technique of constant beamwidth beamforming is proposed. For the signal received by an array, the
Notch filter forms a set of input signals through phase delays between different unit sensors. In beamforming, the adap-
tive Notch filter changes the “slow-varying phase information in low frequencies” into the “fast-varying phase informa-
tion in high frequencies” for the output reconstructed signals by compensating phase delays. This process can be done in
different frequency bands in order to realize the constant beamwidth beamforming. In this paper, the ship noise is taken

as an example to simulate and test the effectiveness of the method.
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Fig.2 The block diagram of phase-shift beamforming by Notch filter
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Fig.3 Phase difference between two neighboring array units
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Fig.4 Simulation of constant beamwidth beamforming for vector array
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Fig.5 Comparison of beamforming with and without constant
beamwidth
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Fig.6 Processing results of lake test data2
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