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A Time Serial Model for Divisional Dynamic Terrain
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Abstract In distributed virtual environment terrain can be changed as a result of the interaction between
the entity and the terrain. To maintain consistency and reliability of the simulation it is required to serialize
and arbitrate terrain changes. A time serial model for divisional dynamic terrain is built according to terrain
local modifications. The model is based on a collection of a divisional terrain data defined as simplicial
complexes arranged into a partially ordered set by time and space. Features of the model are to provide an
insertion of terrain modification and an extraction of terrain at a particular moment. Experimental results on
real terrain data show that the algorithm based on one DAG improves the computing performance of an

extraction of terrain.
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Fig. 1 Terrain changes. a Original terrain regions b Region changed ¢ Terrain regions changed

and d Simplicial complexes for regions changed.
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Research Background

Serializing terrain changes is an important task in maintaining consistency of dynamic terrain in distributed simulation systems.
In this paper a time serial model for recording terrain changes is proposed. The changes data is defined as simplicial complexes and
arranged into a partially ordered set by time and space. Using DAG storing changes improves computing performance of an extraction
of terrain. Because of this characteristics it has been applied to record terrain changes in virtual war environment successfully and
will be applied to maintaining consistency of dynamic terrain changes using HLA/RTI. This work is supported in part by the National
Grand Fundamental Research 973 Program of China under grant No. 2002CB312105 and in part by the Natural Science Fund of
Beijing under No. 4042011.
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