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Abstract

In this paper, we introduce the principle of imaging for X-ray CT and try to convert the reconstruc-
tion problem to a linear system Ax=b. We emphasize on the construction of A. Using a reconstruc-
tion example, we provide formulas of length and index of the intersection of a line and a fixed grid
in three-dimensional space. Finally, we try to verify the formulas with MATLAB programming.
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Figure 1. Discretization of the object to be imaged
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Table 1. Parameters of the object to be imaged
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Figure 2. Label of grid on xoy plane
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Figure 3. Special cases of intersection of a line and fixed grid. Solid circle: starting point (xt, Yoo zt); Rhombus: end point
(11 Year Zea) 5 Hollow circle: point before correction (PX *xUnit, P, * yUnit, P, * zUnit) ; Star: corrected point
(PX *xUnit, P, * yUnit, P, *zUnit) . (@ m>0n>0,p>0; (b)) m>0,n<0 and P, *yUnit=y,; () m>0,n>0,p<0
and P, *zUnit=z;(d) m>0,n<0 and P, *yUnit=y,, p<0 and P *zUnit=z
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Table 2. Correctness verification for the numerical method
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Figure 4. Label of detector
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Table 3. Parameters for sources and detectors
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