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Abstract Introduction

In ultrasound imaging, the delay-and-sum beamform-
ing (DAS) constitutes a solid measure of the acoustic
reflectivity of the scene. If it is applied to synthetic
images following the Total Focus Method (TFM), it can
generate an image with high resolution and contrast.
The present work analyses the data set that composes
an image point from a statistical point of view and pro-
poses a new beamforming technique capable of im-
proving the image contrast.

For a point in the Region Of Interest (ROI), the DAS-TFM is implemented as the sum of the Full Matrix Capture (FMC) signal samples that
accomplish the focusing law. This operation exploits spatial diversity of the array to provide a robust measure of the scene reflectivity.
However, acoustic noise produced by secondary lobes is determined by the acquisition system and the elements in the ROI that are invariant
between acquisitions. So, there is a lack of diversity that makes it difficult to apply conventional strategies. The solution addressed in this paper
is to induce the diversity by applying changes in the acquisition system. As far as we are concerned, this scenario can be generated via virtual
sparse coarrays.

Let’s define the set FMC(~x) as the collection of samples that are used to compute the reflectivity at the point ~x of the ROI obtained with a linear
array of N elements.

FMC(~x) :
{
sij(τ ), τ =

∣∣∣~x−~xic

∣∣∣ + ∣∣∣~x−~xjc

∣∣∣∀i, j = [1, N ]
}
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Sparse Strategy

m̂c(~x) =

∣∣∣∣∣2N−1∑
n=1

c[n]
Np

∣∣∣∣∣ , n ∈ C

FMC(~x)[n] :
{
c[n] =

2N−1∑
n=1

sij(τ ), i + j = n

}
∀ sij(τ ) ∈ FMC(~x)

Data Compression in the Coarray Structure:

Sparseness degree in the Coarray Structure:
A = [1, 2Ne − 1], C := {C ⊂ A ∧ Ċ = Nc}, Nc =

2
3(2N − 1)
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Generation of a big set of estimates m̂c(~x)
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Rician Beamforming Image
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m̂p(~x) = F−1(pF (m̂(~x)))

p = 0.01

Conclusions
The results show that the Rician beamformer is able to increase the contrast in the image. Future works will be addressed to improve the

analysis of the distribution in regions where reflectors and sidelobes are present and improve computational cost.
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