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Background: 

Cellular automata (CA) are a very basic form of artificial intelligence, wherein each individual cell on a grid only knows its own state, its neighbors’ states, and a rule instructing when to change states. This project explores the capabilities of the NetLogo environment and the Java programming language in running CA-based simulations.  It also investigates the viability of using CA to model the effects of temperature and virus spread on a population.

Description: 

Cellular automata exist as ‘cells’ on a grid, wherein the behavior of each cell is determined by the states of its eight neighboring cells.  In this way, a cell acts as an agent in an agent-based system.  The "Life" collection of automata rules is based on the idea that survival of individuals in a population requires an adequate number of neighbors; that an individual can die due either to loneliness or overcrowding, and that an individual is only born when a "family" of individuals is already present.

The project has two components, one based in NetLogo and the other in Java.  The NetLogo program runs the 14/3 Life rule, in which a live cell with one or four neighbors survives the generation, and a dead cell with exactly three neighbors will be born in the next generation.  This rule was chosen because the growth of cells mimics the growth and migration of populations over long periods of time.  The cell population is assigned a birth rate, which determines the likelihood of a dead cell to be born.  This birth rate varies quadratically with the system's temperature, having a maximum when the temperature is 21 degrees Celsius.  The temperature itself varies directly with changes in population.

The Java program runs the 23/3 Life rule, also known as Conway's Game of Life.  This rule was chosen because it mimics the behavior of a popultion over a shorter time period.  Cells are randomly assigned, in addition to the 'on' or 'off' state, a state of 'infected' or 'healthy' at the beginning of the simulation.  Infected cells have a 50% chance of infecting healthy neighbors.  The Java program displays agent interactions visually using the Graphics package and also exports data about virus spread to a file.

