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Introduction

O Ultrasound Localisation Microscopy (ULM) is a non-invasive method for vascular microstructure imaging which allows to detect abnormalities related to tumors [1],

strokes [2] or brain diseases such as Alzheimer's or Parkinson's [3].

O ULM main steps [4]: O Standard detectors are based on microbubble (MB) intensity [6] or normalized cross-correlation (NCC) [7] to initialize the red regions of interest on Fig. 1(b). MB with intensity lower than the noise level are not detected with the first method and PSF variations alter the NCC performances. Recently, we proposed a new MB detection method based on decision theory to overcome these limits [8].

O The influence of beamforming on ULM with the MB identification method based on decision theory is studied on a rat brain dataset from the PALA toolbox [4].

Method

O Adaptive beamformers selected for high resolution and speckle attenuation:

• Capon: variance minimization [9],
• pDAS: auto-correlation approximation [10],

• iMAP: signal modeled as the sum of a constant component and a random Gaussian noise. Constant component extracted with a maximum a posteriori estimator [11].

O MB identification method based on decision theory [8]:

• intensity and PSF shape independent,

• pixel signal along time dimension modeled as the sum of Gaussian noise and peak corresponding to MB passage,

• adaptive threshold η i,j to isolate peak for each pixel (i, j), depending on a false alarm rate α 0 , noise mean m i,j and standard deviation σ i,j (see Eq. ( 1)).

x i,j (t)

H 1 ≷ H 0 σ i,j √ 2 erf -1 (1 -2α 0 ) + m i,j ∆ = η i,j (1) 

Results

O Beamformed images (Fig. 2) → as expected, thinner PSF with Capon, attenuation of noise and speckle with pDAS and iMAP.

O Threshold maps (Fig. 3) → better resolved and new low threshold area with pDAS and iMAP.

O Vascular network maps (Fig. 4) → quite similar but better-detected vessels with pDAS and iMAP.

O Track length statistics (Fig. 5) → equivalent tracking performances.

O Fourier Ring Correlation (Fig. 6) → slight degradation of resolution with adaptive beamformers probably due to noise detection, but not observed on the final images. O In perspective, evaluate these adaptive beamformers on other datasets to generalize this conclusion.
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