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Application of One-Dimensional Cellular Au-
tomata to Simulate Spatial Gamesto Examine
Effects of Planning
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Abstract

How would planning affect the evolution of complex spatial systems? To answer the
guestion, the paper conducts computer simulations based on one-dimensional cellular au-
tomata and the prisoner's dilemma game to explore into the effect of information gathering
activitiesin planning behavior on the evolution of spatial decision makers interacting with
each other. Cellular automata consider discrete space and time and evolve into diversified
organizations and space-time patterns through transition rules based on which cells interact
with each other. The research is grounded on the presumption that one-dimensional cellular
automata are the basic models of all complex systemsin that these models can emulate al
other complex systems capable of universal computation, including urban spatial systems.
We conduct one-dimensional cellular automata simulations based on the mechanisms of the
prisoner's dilemma game, considering the interaction scope of cells and the comparison
scope of decisions as two control variables. In short, the research investigates under differ-
ent payoff structures, planning investments, initial conditions, and interaction scopes, what
organizations and space-time patterns would emerge in the one-dimensional cellular au-
tomata model. The results show that planning investments indeed affect the space-time
patterns of one-dimensional cellular automata evolution. More specifically, increasein
planning investments makes the systems' evolution more diverse.
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