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Abstract:
The large scale terrain rendering is a hot issue in the Computer Graphics
research field. It play an important role in GIS (Geographic Information
System). Flight simulator and video game. The main two problem of the
large scale terrain rendering are how to hold the terrain data and how to
reduce the large amount triangles. For video game solution. | use a
quad-tree based LOD algorithm to reduce the triangles count. | also
introduce some other technology such as motion blur. to improve the
realism of the scene without reducing too much FPS.
| implement an outdoor game’s render engine in this paper. Not like other
systems. The video game need to running on the PCs, It need a very high
interactive FPS. Generally 30 FPS is the best in a video game. In this
paper’s LOD algorithm. The quad-tree is stored in a two dimension array
instead of in a linkage structure. The triangles (the quad tree nodes) not in
the view frustum is culled before send them to the render API.
The key technology in this paper is LOD algorithm. | use the view-
dependent and terrain’s roughness to determine the terrain detail. Before
render the terrain. | refinement the terrain mesh. Only the vertices are
needed will be rendered. So the mesh grid is irregular .The far from the
viewer, the less detail. The stronger roughness of the terrain, the more
detail. Like other quad-tree based LOD algorithm. | subdivide a terrain
node until the desire detail. The subdividing depend on the node level, the
terrain’s roughness and the distance between the viewer and the node. The
roughness factor is pre-calculated to improve speed.
This paper’s major purpose isthe LOD algorithm , So some problem such as
Geomorphing, are still exit. Another important problem is storage layout, |
only try alittle to settle this problem, so the terrain data storage system is
not so effective.
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Function GenerateM esh

Begin
Push the root node to the cur_Queue
level =0
L oop Not reach the Full resolution)

{
For Each Quad-Tree Node in Cur_Queue
{
If(Node is not inside the view frustum)
{
Simple Skip this Node
}
else if(level = Full Resolution level —1)
{
Draw The Node
}
else
{

For Each Sub-Node in this Node
Check dependcy
I f(SubNodeCanSubdivid() and SubNodeNeedActive())

{
Push this sub Node to Next_level Queue
Set this sub Node flag to VS_ACTIVE
}
Else
{
Set this sub Node flag to VS _Disable
}End if
End for
If No sub Node is active

{
Disable this Node

Set all four sub-node flag to VS_DISABLE
Draw the Node
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}
else if Some Sub-Node is active
{
Draw the Node
}End if
}End if

} End for

Swap (cur_Queue,Next_level Queue);

level = next level

}End Loop

End Function

Function NodeCanSubdivid as BOOL
Begin
Check the four Neighbor Node.
If AlIl Neighbor Node is Active
return TRUE
Else
return FAL SE
End If
End Function

4.4
4.10 4.4
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Function GenerateM esh

Begin
Push the root node to the cur_Queue
level = 0
L oop while Not reach the Full resolution
{
For Each Quad-Tree Node in Cur_Queue
{
If(Node is not inside the view frustum)
{
Simple Skip this Node
}
else if(level = Full Resolution level —1)
{
Draw The Node
}
else if( NodeCanSubdivid() and NodeNeedActive())
{
Sub Divide this Node
Set all four sub-node flag to VS_ACTIVE
Push the for sub-node to the next_level Queue
}
else
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Disable The Node
Set all four sub-node flag to VS_DISABLE
Draw this Node
}End if
} End for
Swap (cur_Queue,Next_level Queue);
level = next level
}End Loop
End Function
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