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When updating the state of the

cellular automaton, for each

cell we apply the following 2.
individual update rules.
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1. If the maximum W is above zero, the
cell gets assigned the corresponding
Species.

If the maximum W is below zero, the
cell gets assigned UC.

3. Else, the cell’s state doesn’t change.
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Research Objective 2023

1. How can an existing three-dimensional
variant of Young’s model be generalised
to produce multi-species Turing-like

structures”?

To what extent can the formation of
such structures be quantified through an
order-parameter?
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“Are the chemicals balanced?”

GPU Acceleration

A big part of this research was devoted
to accelerating the simulations using
the Graphics Processing Unit (GPU).
Researching the above would not have
been possible without this acceleration.
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¥ Results

' Debugging visualisation. Show one
intersection at a time. Not sufficient for
revealing 3D patterns.
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Varying the chemical configuration of one species has
seemingly little impact on pattern formation in other species,

as Iong as the Conflguratlons remain balanced.
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The order parameter reacts to changes in the structures
that form, however further research is required before it

can be used to classify shapes.
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Conclusion

1. Turing patterns appear in the multi-
Species case.

2. It seems that pattern development
in one species has little
dependency on chemical
configuration of another species.
This must be further investigated.

3. Order parameter can distinguish
between well-mixed, well-
segregated and fully dominated
states.

4. Order parameter reacts to
changes in structures, but further
research is required to investigate
its usefullness in classification of
shapes.

Limitations

1. Even though Turing patterns have
been connected to patterns in
biology and other fields, the results
presented here have no direct
relation with those fields.

2. Simulations only run on macOS.

Opportunities

1. Classification of shapes in multi-
Species case.

2. Discovering the role of the order
parameter in this classification.

3. When types of shapes are
quantified, investigate influence of
one species on the other.

4. How does kernel shape influence
pattern formation?

5. How does the initial condition
affect pattern formation?

6. What new patterns from the world
around us can we recreate with
this multi-species extension?
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