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EE145B Discussion Section 3/8/02

1a. Sequential CT takes projections at all angles for a given slice, then
stops and moves on to another slice, where it does the same thing. With
spiral CT, the object being imaged is continuously moving in the z direction
so that the resulting path of the detectors is like a stretched-out slinky. Data
is not necessarily collected at all angles for a given slice, so reconstruction
has to take that into account.

1b. They decide how thick a slice they will have. Then to get projections
at many angles for that slice, they first take the angles for which they actually
have projections. Then, for the angles that they don’t have projections, they
use data from nearby slices, interpolating to obtain a value for that slice.

2a. The assumption is that the attenuation will be the same along a
given line regardless of the direction (0 degrees or 180 degrees) of irradiation
since we’re just taking a sum. This would not be a good idea if we had a
lot of beam hardening (that could change the amount of attenuation) or if
the attenuation is so great that we don’t get a strong enough signal to noise
ratio to make a reliable projection.

2b. When we are interpolating a value for a given angle in a given slice,
we can use the 180 degree data instead of matching the exact angle. Since
in 180 degrees, the scanner bed hasn’t moved as far away from the point
in question than it would have in 360 degrees, the data we are using in the
interpolation will better represent what is actually at our slice location.

3a. Since we saw above that we can interpolate data, using 180 degree
projections to gain even more data, we do not have to scan each angle for
each slice, so given that the amount of time to take a projection remains
constant, we will finish the scan earlier than we would for a sequential CT
scan. Also, with spiral CT, we are moving the table at the same time that
we are taking the scans, instead of taking the scans, stopping, then moving
the table, then taking the scans, which leads to great time savings.

3b. If there is motion during the time period in which you are taking
projections, the projections will include attenuation from many positions
and therefore be blurred. If we can shorten the time span of the scan to
20-25 seconds, most people can hold their breath to reduce the large motions
of the lungs at least.

4a. If we have it arranged so that there are more than one 180 degree-
related projection for each slice, we have overlapping data points. However,
these points will be taken at different times, so the scanner bed will have

Profs. Majumdar; Saloner
TAs Kimdon; Xu

Spring 2002



CT MadLib Answers EE145B UC Berkeley

moved, thereby giving us data from a little bit later in the slice, which gives
us more information and reduces the partial volume artifact.

4b. If several projections are taken simultaneously at different places in
the z direction, we have more data, which can either be used as overlapping
data or we can move the scanner bed faster.

5a. Collimation is done so that we mainly get X-ray attenuation that
came to us from the direction we intended instead of scattered rays from
other slices. The collimation width represents the thickness of the helical
path. The slices are reconstructed from this path, so they are thicker than
the collimation width. Note, however, that sometimes the terms are used
interchangably. The important part is to understand the two ideas.

5b. Pitch tells us how far the “slinky is stretched.”

Pitch =
table feed per rotation

number of concurrent slices ∗ slice thickness

6a. We get data at closer intervals in the z direction, so our resolution
improves. In fact, if we were to go higher than pitch = 2, we would be getting
gaps in the data!

6b. We reduce the time necessary for the scan and the dose required for
acceptable image quality simply because we are taking fewer projections.

7a. Beam hardening is the unequal attenuation of varying energies of
x-rays along the line of penetration. This can be reduced by filtering out the
lower (preferentially absorbed) energies before the ray enters the object to
be imaged or using a ray source with fewer ranges of energies (radioisotope
– usually done only in industrial applications). However, in the human body
(esp. without implants), this does not turn out to be as much of a problem as
in industrial imaging, where there is often a lot more variation in composition
of the object to be imaged, which absorb the rays very differently.

7b. Scattering can make it so that rays from surrounding slices are
counted in an incorrect slice’s projection. Collimators can be used to re-
duce this problem. Scattering also makes it more dangerous for technicians
to be in the room with the patient.
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