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ABSTRACT: Functional ultrasound imaging, such as elasticity imaging and micro-blood flow Doppler imaging,
enhances diagnostic capability by providing useful mechanical and functional information about tissues.
However, the implementation of functional ultrasound imaging poses limitations such as the storage of vast
amounts of data in Radio Frequency (RF) data acquisition and processing. In this paper, we propose a sub-Nyquist
approach that reduces the amount of acquired axial samples for efficient shear-wave elasticity imaging. The
proposed method acquires data at a sampling rate one-third lower than the conventional Nyquist sampling rate and
tracks shear-wave signals through RF signals reconstructed using band-pass filtering-based interpolation. In this
approach, the RF signal is assumed to have a fractional bandwidth of 67 %. To validate the approach, we
reconstruct the shear-wave velocity images using shear-wave tracking data obtained by conventional and
proposed approaches, and compare the group velocity, contrast-to-noise ratio, and structural similarity index
measurement. We qualitatively and quantitatively demonstrate the potential of sub-Nyquist sampling-based
shear-wave elasticity imaging, indicating that our approach could be practically useful in three-dimensional
shear-wave elasticity imaging, where a massive amount of ultrasound data is required.
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Fig. 1. Functional block diagram of a medical ultra—
sound system with sub—Nyquist sampling.
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Fig. 2. Spectrum analysis of the axial sub—Nyquist
sampling approach,
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Fig. 3. Overall process of shear—wave elasticity
imaging study based on axial sub—Nyquist sampling
approach,
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Table 1. Parameter setting.
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Fig. 5. Results of frequency spectrum analysis of the
axial sub—Nyquist sampling approach.
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