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Research and Implementation on Real-Time Undersea
Terrain Visualization Technology
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na; 3. College of Information Science and Engineering, Ocean University of China, Qingdao 266100,China)

Abstract: With the rapid development of computer graphics, the three-dimensional terrain modeling
and visualization are widely researched at home and abroad. The speed of real-time rendering becomes
the key factor to determine whether a three-dimensional visualization system is good. But the large a-
mount of data has became the huge obstacles of three-dimensional visualization. Scholars at home and a-
broad used LOD (Level of Detail) technology widely to solve this problem. The main function of this
technology is to simplify the part of flat terrain and distant objects, to reduce the number of drawing
primitives, to improve the rendering efficiency under the premise of ensuring visual effects. The content
of this paper is study the draw technology of large-scale three-dimensional terrain. It introduces the re-
search status and development in the relevant field at home and abroad. LOD (Levels of Details) tech-
nology is essential on improving the efficiency of large scale terrain. The main purpose of this project is
to study the seabed terrain rendering progress at home and abroad, to analyze the pros and cons of dif-
ferent ways, to obtain feasible solutions, to optimize programs on this basis, at last, to improve the ren-
dering efficiency and to meet the authenticity. Based on ROAM (Real-time Optimally Adapting Meshes)
algorithm, the display area can be updated in real-time according to the viewpoint position by means of
data source processing, field crop and the establishment of evaluation methods, which can avoid render-
ing superfluous triangular facets. At the same time, the nodes, which have different hypotenuses, are
compulsively split to solve the problem of crack. Through transforming from the indexical coordinate to
actual coordinate and utilizing the NONE data value, then any scope of undersea terrain can be modeled
and visualized based on ROAM, which can clear up the limit of mesh size and guarantee the rendering
effect and correctness. By computing and rendering each vertex’s normal and color with GPU, we ac-
complish the goal of large-scale terrain modeling and efficient rendering in real-time, which meets the
needs of the high precision, massive undersea terrain roaming, especially for the terrain which ups and
downs.

Key words: levels of details; binary tree; ROAM; undersea terrain;evaluation factors



