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backprojection

Figure 2.27

(left) The physical principle of computed tomography involves synchronous rotation of the X-ray tube
and multiple detectors to record a series of one-dimensional projections. The CT image (right) is
produced by the process of filtered backprojection.
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Spiral and helical CT
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The principle of helical computed tomography in which, due to table motion along the head/foot axis,
the X-ray beam plays out a helical pattem through the patient. Use of multiple detector rows (along the
head/foot direction, numbers of detectors are shown for a typical 64-slice scanner) enables CT
images to be acquired much more rapidly.
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(left) A single row detector aray. (right) For each solid-state detector the incident X-ray energy is Photodiode <
converted into an electrical signal via a scintillator and photodiode.
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(left) A cut-away of a helical CT scanner showing the slip-rings. (right) Close-up of the sliding brushes
used to transfer power from the stationary gantry to the rotating X-ray tube.
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(left) Three projections acquired at different angles from a slice through the head of a patient. (centre)
Sinogram showing the projections as a function of rotation angle from 0 to 180°. (right) Image
produced by filtered backprojection.
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FIGUEE 13-13

CT views. Computed tomography acquires a set of views and then reconstructs the corresponding
image. Each sample in a view 13 equal to the sum of the image values along the ray that points to that
sample. In this example, the image 1s a small pillbox surrounded by zeros. While only three views
are shown here, a typical CT scan nses hundreds of views at slightly different angles.
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Backprojections of a dot phantom. Each projection from the dot
is backprojected, or smeared across the section. The
backprojections are added together, resulting in a reconstruction.
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Table 2.1: CT numbers of different tissues at 70 keV

Tissue CT number (Hounsfield units)

Bone 1000-3000
Muscle 10-40

Water 0

Lipid —50to —100
Air —1000

Brain (white matter) 20to 30
Brain (grey matter) 35to 45

Blood 40
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The process of data rebinning to produce parallel projections from fan beam data. Data from four
different projection angles, 84.. .8, are shown. One projection, shown as the solid line, is taken from
each of the datasets to produce a synthetic data set (bottom) with four parallel projections, which can
then use a simple filtered backprojection algorithm for image reconstruction.
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