Evaluation of lateral and axial resolution in photoacoustic
tomography with linear US probe and pixel-based beamformers
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Data processing
The Delay And Sum (DAS) [2], Delay Multiply
And Sum (DMAS) [3], Minimum-Variance (MV)

since each chromophore has a characteristic
absorption spectrum, which makes it a
promising medical imaging technique, with

. 4] and MV-DMAS [5] beamforming algorithms 30
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ultrasound imaging, and greater tissue . =

enetration than optical techniques [1] pased, however those based on minimum 3
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SIGNAL Figure 5. Peak-valley amplitude difference in lateral profiles of
\ beamformed simulated and experimental data. Red area:
undistinguished; yellow area: distinguished; green area: resolved.
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CHROMOPHORES determines whether or not the two md.ep.endent z
sources are resolved based on the criterion s
Figure 1. Operating principle of PA tomography. explained below. o
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Objective -
Compare the resolution of a PA tomography Sim. —~
system using a linear ultrasound probe anad =
pixel-based beamformers and evaluate the Exp. 2
al

effect of the field of view (FOV) of the US probe
and its frequency response.
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Figure 6. Peak-valley amplitude difference in axial profiles of
beamformed simulated and experimental data.
METHODS - i

Two point-like albsorbers started being

overlapped are separated until we are able to Figure 3. Beamformed simulated (Cond 4.) and experimental
identify them as two independent sources in data from lateral resolution study, all reconstructions are CONCLUSIONS

" di shown with a dynamic range of 60 dB. The original sources . o
the reconstructe mage. have been marked in red. It has been studied how limiting the frequency

response of the probe (Cond 2) affects the
resolution of the PAT system through simulations, it

Lateral and axial profiles is concluded that it mainly affects the axial

When the amplitude between the peaks resolution, making it take longer distances to

(sources) and the valley between them is resolve the sources separated on the vertical axis

greater than 3 dB, we assume that the imaging and causes oscillation in the peak-valley distance. It

system distinguishes them; and when it is has also been studied how limiting the FOV (Cond

greater than 6 dB, that it resolves them. 3) affects mainly lateral resolution, making it take
longer distances to resolve horizontally separated
sources.
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Figure 2. Experimental set-up. as o e = e o oe agreement with the more realistic scenario
MV-DMAS simulated (Cond. 4).
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