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Knowledge Structures to Simulate the Spatial Behavior of Intelligent Virtual
Humans
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Abstract

To develop a virtual world—based immersive tutoring system, we would like to develop a simulation
in the spatial aspect to maximize the diversity and realism of the situation. This implementation requires
the modeling of virtual space as well as the knowledge and intelligent thinking functions of virtual
humans. First, information structures are needed to simulate the hierarchical and multifaceted
composition of space and the corresponding knowledge of virtual humans. Specifically, four structures
for 2.5D spatial distribution expression, complex spatial relationship expression, object expression, and
temporal and spatial representation of events are developed respectively. It then uses these expressed
knowledge to develop the spatial thinking function of virtual humans needed to make spatial movement.
In general, events have a chain effect on adjacent or connected objects through force, resulting in a
variety of situations and reflected in the planning of the next action by the virtual humans involved. For
this purpose, the development of events according to historical trends is recorded on the representation
structure of time and space. It embodies typical events to demonstrate the feasibility of independent
behavior in complex spaces among virtual people.
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2. Spatial Relation Graph
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