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Techrnology of Progressive Meshes for
Large Scale Terrain Based on Restricted Quadtree
YIN Hong"?, XU Ji-heng', ZHOU Liang-wei’, LIU Shi-bing', HUANG Da-jie'
(1. Engireering Ingitute of Engineering Crops, the PLA Uniwersity of Science & Technology, Nanjing Jiangsu 210007, China; 2. Dept. of
Computer Science, Nanjing University of Science & Technology, Nanjing Jiangsu 210094, China)
Abstract Discusse an algorithm of real-time dynamic triangulation based on restricted quadtree for large scale terrain visua-
lization. The real-tine dynamic triangulation controlled by giving view dependent error cormre true. The experinents show that this
algorithm is very good of the real-time LOD controlling for large scale terrain visualization and also for the real-time rendering.
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/1
2 Struct ErrorData 11
double Error[ 5] /13 0: Center; 1: West;
/12 South; 3: East; 4: North
’ /1
’ ' Struct Operate Data /1
, , bool vertexactive[ 5] 11 0: Center; 1: West;
/12: South; 3: East; 4: North
' ’ ' bool IsNodeActive 11
T,
Index,
u u u ( ) (5] ,
E, L=(1,0,0), u=(0,1,
M ® 4
0), D=(0,0,1) Vi( 3),P ( )
© 0 ® w o Index Index,
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v, 4 . (0,1,2 3), Index 4( a)
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( Top-down) , Intel , ’
CPU 4KB, 32 x 32, ’ ’
" 3.2
31 , QuadTree. CreateNode
- , calculateDelta
5 ’ : ., SetOperateData
! Void CreateQuadtree( level) { //
y , C# if (level < = maxlevel)
/1 for each subnode (0 3){ //
Struct Node Data Il
int Level /1 .0 Node = QuadTree. CreateNode( Error) ;
string Index /] ( ) for each vertex //
ErrorData error /1l Node. ErrorData. Error = calculateDelta;

Operate Data opdata /1

/1
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SetOperateData ( Node, tolerance, viewpoint) ; ParentR estricted( NeighborNode) ; //

next level; } }

CreateQuadtree( level) ; //
} } 4
3.3

, Hoppe DEM ,
4097 x 2049, 30m,
,  SetOperateData SetOperateData | 120km x 60km, 255 :
stVertextState 10m PC , 128VB C#
, , OpenGL
etVerextSat 1024 x768(  7) ,

Void DynamicOperate( Node, tolerance, viewpoint) { //
if ( NodelnFrustum)
for each subnode (0 3) { //

SubNode = TreeNode. SubNode;

if ( SubNode! =null) {

/1
SetOperateData( SubNode, tolerance, viewpoint) ;

DynamicOperate ( SubNode, olerance, viewpoint) ;

} }
I
else Node. OperateData. I1sNodeActive = false;
}
SetOperateData ( Node, tolerance, viewpoint) { //
for each vertex (0 4){ //
/1
getVerte xtState ( tolerance, viewpoint, Error) ;
/1
setV ertextState ( Node) ;
}
}
3.4

( Center, West, East, South
) , ParentRestricted

/1
Void ParentRestricted ( Node) {
if (Node! =null) { //
getVertextState; //
if (! ActiveState) { //
setVertextState; //
NeighborRestricted( Node) //
Node = Node. parent
}
else Node =null //

ParentRestricted ( Node. parent) //

North

( NeighborRestricted) , GetNeigh-

borNode

/1
Void NeighborRestricted( Node) {
NeighborNode = GetNeighborNode( Node) //
I
if( ! NeighborNode. NodeData. OperateData. vertexactive[ 0] ) {
/1
NeighborNode. NodeData. OperateData. vertexactive[ 0] = true;
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(c) t=1.5% 13 629 Triangles

(a) 1t =0.5% 52 733 Triangles (b) 1T=1.0% 23 108 Triangles

(b) 1=2.0% 5 375 Triangles
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