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(A Quantitative Ultrasound Tomography Algorithm Via the Second-
Order Approximation of the Model Equation)
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Abstract

The validity of the application of the second-order Born equation to the ultrasound tomography
algorithm is studied by comparing the scattered fields computed using the first-order Born
equation, the first-order Rytov equation, and the second-order Born equation. The second-order
Born equation turns out to provide more desirable results than the other two equations for a certain
group of test objects. Phantom images with resolutions upto 1 pixelx1 pixel are satisfactorily
reconstructed using the second-order Born equation. It is shown that when the view angle is lim-
ited, good resonstruction results are also obtained using multi-frequency incident fields.
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Fig. 1. Computed scattered fields(q=0.1, radius
of 5 pixels) : Results using.
(a) the exact equation,

(b) the first-order Born equation,
(c) the first-order Rytov equation,
(d) the second-order Born equation,
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Relative errors in computed scattered
fields(%) (q=0.01).
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Table 2. Relative errors in computed scattered
fields(%) (q=0.05).
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Fig. 2. Reconstruction results.
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(b) reconstructed object. (a)
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