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Screen-space adaptive tessellation for terrain rendering

Zhang Binggiang, Zhang Limin, Ai Zuliang, Zhang Jianting
Institute of Flight Simulation Technology, Department of Electronic and Information Engineering,

Naval Aeronautical and Astronautical University, Yantai 264001, China

Abstract: In order to render large-scale terrain on graphics processing units (GPU) using hardware-accelerated tessella-
tion, a screen-space adaptive tessellation algorithm for terrain rendering is presented. The triangulation is performed entirely
on the GPU, based on analyzing the principle of terrain tessellation. The proposed approach organizes the terrain data hier-
archically by tiles and patches, which is the base for a terrain LOD simplification approach processed separately on the CPU
and GPU. The edge-based tessellation LOD model for each patch is constructed to compute the tessellation factors in the
Hull Shader for the water tightness surface. The procedure for terrain displacement mapping in the Domain Shader is de-
signed to offset and transform each vertex height. Furthermore, a two-level view frustum culling mechanism is used to mini-
mize the data to be rendered. The experimental results show that the algorithm has better screen-space adaptivity and ren-
dering performance. It can produce the terrain model with high resolution geometric details in spite of inputting coarse trian-
gle meshes.

Key words: terrain rendering; tessellation; displacement mapping; level of detail ; graphics processing unit
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Table 1 Frame rate and triangles per frame statistics

AS R/ (Wi/s) ISV Y7216
1 68. 63 7213 870
2 147.57 2005 672
3 218.19 981 406
4 272.51 615914
5 294.16 460 440
6 310. 61 342078
7 311.54 254336
8 312. 64 196 392
9 313.22 159 248
10 313.58 135792
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Fig. 14 The effect of AS on FPS and total triangle count
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