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In a nutshell
Iterative reconstruction with

•Initial volume
from earlier, static scan

•Identify static voxels
Large dataset can be used

•Different back projection
fractions for each voxel
Voxels in a dynamic region
receive a higher fraction
Small dataset (time step) is
sufficient

The problem
In dynamic processes, the
sample changes during the
acquisition of computed tomo-
graphy projections. Therefore
every projection comes from a
(slightly) different volume.
The reconstruction process,
on the other hand, assumes
all projections come from
a single volume. That’s
why reconstructing a volume
from these projections gives
artefacts.

Using a priori knowledge
A known volume which resembles the sample

limits the amount of volume change that needs
to be reconstructed, thus limiting the projection
information needed. This volume can be a re-
construction from a scan before the dynamic
process was initiated. This volume is used as an
initial volume in an iterative reconstruction.
Knowing the most likely regions where the sample
will differ from the initial volume, the regions of
change, allows to give the voxels in these regions a
higher weight. A weight determines the fraction of
the back projection received by this voxel. Voxels
with a high weight will change more.

Using nearby time steps
The time frame of one reconstruction (one time

step) is kept as short as possible. This is to
limit the amount of volume change within the used
projections. However, projections taken just before
or just after the time step under consideration still
contain useful information, even if they are not to
be used in the reconstruction itself.
By examining the difference between the measured
projections and the simulated ones from the initial
volume, it is determined which X-rays did not pass
through any changing voxels. The weight (fraction
of back projection received) of these voxels is then
lowered to indicate their likely ‘staticness’.

The reconstruction improves
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