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Abstract: In order to reduce the complexity of Doppler Velocity Log’s beamformer, according to the basic principle of
the phase shift beamforming and the Hilbert transform properties, a digital beamforming method based on Hilbert
transform is proposed. Firstly, the quadrature demodulating and the m/2 phase shift of the beamforming technology are
implemented by using Hilbert transform. Then, using the Hilbert transform properties, the real and imaginary parts of
the demodulated complex signal are combined linearly to form a beam with a particular direction. Computer simulation
results show the effectiveness of the proposed method, and the complexity of the beamformer is greatly reduced.
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Figure 1. Uniform linear array
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Figure 2. Linear array is divided into three composite matrix
schematic
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Table 1. The main beam, the zero and the grating lobes of beam
pattern at all levels
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Figure 3. Beamformer implementation diagram
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Figure 4. Quadrature demodulator schematic
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FigureS. The real part and imaginary part of the signal after
beamforming: (a) Incident angle of 45°; (b) Incident angle of —45°
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Figure6. The diagram of the phase shift beamforming based on
Hilbert transform: (a) Beam formed at 45°; (b) Beam formed at
—45°
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