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A New Simplification Method for Terrain Model Based on Divergence Function
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Abstract  This paper presents a fast simplification method for the terrain model using the dis-
crete particle swarm algorithm based on the quad-tree hierarchical structure. What is new in this
paper is that the particle has been redefined as a set of feature points. And then each particle
presents a candidate solution of the approximation model. In order to compress those particles, a
connotative quad-tree hierarchical structure and its index technology are proposed in this paper.
Usually, an error measure is very important to an approximation. Therefore, this paper proposes
a new divergence function, which is better to measure the surface of an approximation. Based on
it, the evaluation function of particle is defined. Since both the detailed feature and the simplifica-
tion ratio are also taken into account, the approximation is higher quality. Finally, the optimal
particle is taken as the heuristic information to accelerate the simplification, so that these parti-
cles can converge rapidly to the optimal approximation. As a result, the method is of higher effi-
ciency. By the experiments on many benchmark terrain models, the efficiency of the proposed
method and the quality of approximations are improved greatly, compared with the typical hierar-

chical simplification algorithms.
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