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Abstract

Title A Study on Speeding Up Terrain Drawing by Dynamically Controlling
the Number of Drawing Elements Using a Tessellation Shader
Author Kiyoka Yamamoto
Advisor Taichi Watanabe
Key Words Tessellation Shader, GregorySurface, Terrain Generation,GPU, Perlin Noise,
[summary]|

In recent years, the performance of hardware such as PC and home video game
consoles has increased, and there are many open-world games that allow players to
move through vast terrains. However, rendering a large number of 3D models and vast
terrains in high definition requires an enormous amount of computational processing.
For this reason, the LevelofDetail method is used to reduce the computation process by
using a large number of polygons to draw models at a close distance from the camera
in high definition, and a smaller number of polygons to display models at a distance. In
general, when using a GPU to draw a 3D model, the model information is first sent to
the GPU only once and saved in memory. After that, the model information stored in
the memory is used to draw the model. When the number of vertices or the topology of
polygons of the model to be displayed changes, the information of the changed part is
resent. In this paper, we propose a new method of sending information from the CPU
to the GPU. In this paper, we use Gregory surfaces (a parametric surface), tessellation
shaders, and Perlin noise to generate terrain with less information to be retransmitted.
By sending the area information and control point information of each surface to the
GPU only once, and then calculating and sending the range of the terrain to be generated
based on the distance and position information of the camera, we were able to generate
terrain with less information to be retransmitted. The amount of information to be
transmitted does not change no matter how narrow the terrain is generated from a wide
range. We were also able to synthesize multiple perlin noises with different frequencies
and amplitudes and use them in the height direction of the terrain to display the shape
corresponding to the range of terrain to be generated. The fragment shader then used

the terrain height direction and the perlin noise for coloring.
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