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Table 1. Comparison table: properties of ultrasound and optical tomography.

Modalities
Properties

OoCT DOT US (Ultrasound) AOT/PAT
Contrast Good Excellent Poor for early cancers Excellent (=DOT)
Resolution Excellent (~10#m)  Poor (~5 mm) Excellent & scalable (~150 #m) Excellent (=US)
Imaging depth Poor (~1 mm) Excellent (~5 cm)  Good & scalable (~3 cm) Good & scalable (=US)
Speckle artifacts Strong None Strong None
Scattering coefficient Strong Strong Weak

Motivation for acousto-optical tomography (AOT). For comparison purposes, OCT (Optical coherence tomography) and DOT
(diffuse optical tomography) as the pure optical imaging modalities and US (ultrasonography) at 6 MHz as the pure ultrasound

imaging modality.
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Mathematical Model for Acousto-Optical Tomography and
Its Numerical Simulation

Haewon Nam*, Jangyong Hur*, Soyoung Kim*, Rena Lee™

Departments of *Medical Science, TRadiation Oncology, School of Medicine, Ewha Womans University, Seoul, Korea

In this paper, Acousto—Optical tomography is modeled by a linear integral equation and an inverse problem
involving a diffusion equation in n—spatial dimensions. We make two—step mathematical model. First, we solve
a linear integral equation. Assuming the optical energy fluence rate has been recovered from the previous
equation, the absorption coefficient 1 is then reconstructed by solving an inverse problem. Numerical
experiments are presented for the case n=2. The traditional gradient descent method is used for the numerical
simulations. The result of the gradient descent method produces the blurring effect. To get rid of the blurring
effect, we suggest the total variation regularization for the minimization problem.

Key Words: Acousto-optical tomography, Diffusion equation
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