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ABSTRACT

In this paper, we introduce an efficient GPU-based realtime rendering technique applicable to
every kind of game, Our method, without an extra geometry, can represent terrain just with a height
map. It makes it possible to freely go around in the air or on the surface, so we can directly apply it
to any computer games as well as a virtual reality. Since our method is not based on any geometrical
structure, it doesn't need special LOD policy and the precision of geometrical representation and
visual quality absolutely depend on the resolution of height map and color map, Moreover, GPU-
only technique allows the general CPU to be dedicated to more general work, and as a result,
enhances the overall performance of the computer, To date, there have been many researches
related to the terrain representation, but most of them rely on CPU or confined its applications to
flight simulation, Improving existing displacement mapping techniques and applying it to our terain
rendering, we completely ruled out the problems, such as cracking, poping etc, which cause in
polygon-based techniques, The most important contributions are to efficiently deal with arbitrary
LOS(Line Of Sight) and dramatically improve visual quality during walk-through by reconstructing a
height field with curved patches, We suggest a simple and useful method for calculating ray-patch
intersections. We implemented all these on GPU 100%, and got tens to hundreds of framerates with
height maps a variety of resolutions(256x256 to 4096x4096).

Keyword : Real-time rendering, Ray-casting, Walk-through, Curved patching
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