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Improved Low Complexity Amplitude and Phase Estimation
Beamforming Algorithm
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(School of Computer Science & Engineering, Northeastern University, Shenyang 110169, China. Corresponding
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Abstract: To improve the imaging quality in the minimum variance method of low complexity,
an improved low-complexity amplitude and phase estimation beamforming algorithm was
proposed. The adaptive weighted value was calculated by extracting the effective rows of the
covariance matrix, where the selection of the effective number of rows was determined by a more
accurate Gaussian phase coherence coefficient, which was then used to modify the weighting
vector in order to reduce the complexity and ensure the quality of the imaging at the same time.
Through experimental verification, the improved algorithm was compared with the original
algorithm and another beamspace method to reduce the complexity, which fully proves the
superiority of the improved algorithm in reducing the complexity and improving the imaging quality.
Key words: low complexity; phase coherence factor; amplitude and phase estimation;
beamforming; ultrasound image
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Fig. 1 Imaging results of point scattering targets
(a)—MV; (b)—APES; (¢)—B - APES; (d)—GCF -LMV; (e¢)—gPCF - LAPES.
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Fig. 2 Lateral responses at different depths
(a)—30 mm; (b)—50 mm.
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Table 1 Values of PSL and FWHM at 50 mm in point
scatter experiment

vk PSL/dB FWHM/mm
MV -31.92 1. 601
APES -31.06 1.579
B - APES -32.13 1. 671
GCF - LMV -37.95 1. 084
gPCF - LAPES -66.7 0. 846
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Fig. 3 Contrast imaging of cyst model

(a)—MV; (b)—APES; (c)—B - APES; (d)—GCF -LMV; (e)—gPCF - LAPES.
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