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Real-time rendering of massive terrains based on
tessellated multi-resolution datasets

Lang Bing® ™, Fang Jinyun™ , Han Chengde”
(* Spatial Information Technology Laboratory, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190)
(™ Graduate University of Chinese Academy of Sciences, Beijing 100049)
Abstract
For handling multi-resolution terrain data sources, the paper proposes a tessellated quadiree model to tessellate mul-
ti-resolution terrain datasets and integrate level of detail (LOD) algorithms. An aggregated LOD algorithm based on the
model is given for progressive transmission of vertices from CPU to GPU. By analyzing the roaming pattern of the tessellat-
ed quadiree, a new out-of-core data paging and prediction algorithm is presented. The real-time loading of datasets is
achieved by employment of two orientations of prediction and the double level paging strategy. The experimental results
show that the proposed algorithm can handle large-scale multi-resolution data sources and balance the tradeoff between
CPU, GPU and I/0, and realize real-time rendering under limited resources.
Key words: tessellated quadiree (TQT), level of detail (LOD), progressive LOD transmission, terrain rendering,

out-of-core model
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