Smoothed Complexity of Visibility Maps for Realistic Terrains
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The Problem Input assumptions Although there are still terrains under these

The visibility map of a triangulated terrain 7 is the subdivision of the Since such terrains do not appear in practice we impose specific as- assumptions that create a visibility map ot
viewing plane into regions that correspond to the visible parts of sumptions upon our input. Terrains that fulfill these assumptions are quadratic complexity, these instances are frag-

triangles in 7 or to no triangles at all. called realistic [2]. The assumptions that we use in our approach are: ile under noise. Therefore we add a small

noise value to the z-coordinate of the ter-

o The triangles in the zy-projection of the terrain are not arbitrarily rain vertices. For every terrain vertex v let

skinny: each of their angles is not smaller than a constant ¢ £, be the set of the edges incident to v. Con-

sider noise applied to v, that is uniformly
distributed in:

—cmax |e|, cmax |e|]
eel, e€t,

where c is a small fraction of the unit.

For any input instance we do not consider
the actual complexity of the visibility map
but the expected complexity under the afore-

Vi mentioned noise scheme. The worst among
g&%ié@?f,é%!\{ | the expected complexities of all the input

instances is the smoothed complexity of the

\

Unfortunately, there can be terrains that may induce visibility maps - —>y |
of complexity quadratic to the number of their vertices. problem itselt ([3],[1]).

o The triangles in 3D space are not arbitrarily steep: Every terrain

triangle forms a dihedral angle with the zy-plane which is not
greater than a constant 6 < 90°. Our results

We have proved O(n) smoothed
complexity for the visibility map induced
by realistic terrains with:

e perspective projection.

e orthographic projection
of any viewing direction.
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