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What is Computed Tomography?

Tomography is a technique for viewing inside objects from radiographs. The radiographs are
measured from different directions using a probe which can measure different levels of attenuation,
like x-rays.

Computed tomography is the method we use to reconstruct the internal detail of the 3D volume from
the collection of radiographs.

radiograph
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An x-ray
radiograph of a
shell measured
at the University
of Helsinki [1]
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Forward projection

First, we calculate how the attenuation projections change as we rotate the object. We can plot this
for a slice through the object which is called a sinogram.
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Next, we sum up the average attenuation for all radiographs along straight lines through the object,
which builds up a reconstruction of the internal structure.
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We can create a
3D volume
rendering of the
reconstruction to
understand its
internal structure

Back projection

[1] Kamutta, E., Mé&kinen, S., & Meaney, A. (2022). Cone-Beam
Computed Tomography Dataset of a Seashell (1.1.0) [Data set]. Science and
Zenodo. https://doi.org/10.5281/zenodo.6983008 Technology
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Who's that Pokémon?

Earlier today someone had come to us with some Poké balls with mystery Pokémon inside
they found in the woods.

We don’t want to open them in the lab without knowing what they are in case they become
too big.

But how can we non-invasively find out the internal structures of objects? We can use
Tomography of course! Find out through this activity

Activity instructions

Radiographs

Put the Poké ball at the centre of the spinning turntable. Let us use a
Jigglypuff inside as an example

By using beams which can pass through objects (e.g., X-rays, neutrons), we
can create a radiograph to see the internals of the Poké ball

Spin the turntable slowly to see the radiographs at every angle!

Spinning turntable

Tomography is a technique which makes use of all the radiographs at every angle of rotation to create a 3D reconstruction
of the internal structure of the object in the form of many “slices”

L [
The slices
\/
N\ 7
N

Once the turntable has turned a full 360°, the 3D reconstruction of the Poké ball

. Slice positions
will be shown! P

Using the radiographs and slices, can you identify the Pokémon from these options?
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Charmander Bulbasaur Horsea Teipig Pikachu Raichu Rowlet Squirtle
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g ~ ° The data for the Pokémon within the Poke ball for this activity was Bk
- d Sc I e n ce provided by the University of Manchester at Harwell Campus. gVXR library S eny]

% b oké Ball 3d model Technology
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The Jigglypuff example was simulated using a combination of the
gVXR and CIL packages developed by the team.

>4 Up Close

i

Pictures of the Pokémon are from the Pokémon Clip ‘N’ Go toy set
Jigglypuff 3d model
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