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A Numerical Challenge to Computerized Tomography from Scattered Signals
in Three Dimensions Utilizing Discontinuity of Solutions
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A novel method for computerized tomography from scattered signals is proposed in the present paper. The

radiative transport equation (RTE) is known as a mathematical model of particle migration with scattering

and absorption by media. A proper boundary condition introduces discontinuity of its solution, and its

jump is expressed as the x-ray transform of the attenuation coefficient in RTE. We employ the discontinuous
Galerkin method to evaluate the discontinuity in numerical computations, and the quantitative feasibility of
computerized tomography by imaging the attenuation coefficient is shown.
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X2 Measurement data on ', on {x; = Z}. Arrows stand
for discontinuity of outflow in the polar coordinate
(—log[l,], arg 6).
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-3 Reconstructed attenuation coefficient 1, on Z = 0.5. The
red graph indicates exact y.
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-4 Green symbols (x) show reconstructed attenuation co-
efficient y; on the yellow dotted segment in Fig. 3, while
red shows exact value.
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