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A cellular automaton (pl. cellular automata, abbrev. CA) is a discrete model studied 
in automata theory. Cellular automata are also called cellular spaces, tessellation 
automata, homogeneous structures, cellular structures, tessellation structures, and iterative 
arrays.[2] Cellular automata have found application in various areas, 
including physics, theoretical biology and microstructure modeling.

A cellular automaton consists of a regular grid of cells, each in one of a finite number 
of states, such as on and off (in contrast to a coupled map lattice).  The grid can be in any 
finite number of dimensions. 

For each cell, a set of cells called its neighborhood is defined relative to the specified cell. 

An initial state (time t = 0) is selected by assigning a state for each cell. A new generation is 
created (advancing t by 1), according to some fixed rule (generally, a mathematical function)
that determines the new state of each cell in terms of the current state of the cell and the 
states of the cells in its neighborhood. 

Typically, the rule for updating the state of cells is the same for each cell and does not 
change over time, and is applied to the whole grid simultaneously though exceptions are 
known, such as the stochastic cellular automaton and asynchronous cellular automaton.
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https://en.wikipedia.org/wiki/Theoretical_biology
https://en.wikipedia.org/wiki/Microstructure
https://en.wikipedia.org/wiki/State_(computer_science)
https://en.wikipedia.org/wiki/Coupled_map_lattice
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1.Setup
What does the model look like at t = 0

2.Tick
What happens in each time step?

3.Move
How do agent move, and what rules guide those moves



Setup

• The “model” has an initial state
• How many cells are in the 

neighborhood?
• How many people are in the 

neighborhood (density or raw 
count?)?

• What is the initial state of the 
people?

• How are people visualized?

• The SETUP is one of the most difficult 
parts because in requires a concrete idea 
of the model and the viewer.



Tick - timestep

• What happens in each time step?
• People interact with there neighbors. 
• The “life” of each COVID instance 

decreases

• ”Move” could be a part of “tick” but we will 
separate for ease

• Remember that CA models require that all 
actions happen independently of one 
another and not sequentially! This requires 
the generation of a new “model state” that 
is computed and then plugged into the 
viewer.



Move

• How should people move? Can they move to any 
where in the board? Only their neighbors? All 8 
neighbors?

• Moving happens either before or after the “tick”
• E.g. People move and then infect or People 

infect and then move



Neighbors

• Neighborhood functions appear in both 
tick and move

• Neighborhood functions are very tricky 
on the edge of the board!





Homework:

• Use the set up we build today
• Create a move and tick method
• Choose one additional action to build into your model
• Could be a stay at home order
• Could be a text box that show number of cases
• Could be a changed visualization (circles instead of squares)
• Could be a slider to define transfer rate


