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Abstract

We develop the Spatio—Temporal Graph to imbue the historical context to the situations in a
virtual world, and an ontology to enable a structural description of their elements such as the
objects, relationships, and activities. In the time dimension the graph models all the temporal
phases of the future besides the past and present in a comprehensive manner, and all the spatial
aspects in an intuitive but efficient fashion. The overall architecture composing the Physical
Layer, Logical Layer and Conceptual Layer which are integrated according to their interrelations
allows events occurring in their corresponding worlds to be simulated in historical context. The
S-T Graph could be used both to simulate the situations in the virtual world and to realize the
knowledge systems of the virtual inhabitants to be used in judging and evaluating those
situations. By adding temporal changes to the multi-layered architecture of our virtual world,
this model lays a foundation for maximizing the diversity of situations in the simulation of a
virtual world.
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