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A Quadtree-based Representation of 3D Terrain Data
and its Stepwise Display
Asami Okamoto® and Yasuto Shirai®

WGraduate School of Information, Shizuoka University
(2)Department of Computer Science, Shizuoka University

Abstract: A large amount of data, such as 3D terrain data, is often stored and processed in sepa-
rate sites. In such situation, it is necessary to transfer a lump of data between the two sites, and
the delay associated with data transfer may influence the effectiveness of the processing unit.
Here we consider the display of 3D terrain data, and aim to reduce the time required between the
processing request invocation and the start of the display. First, the 3D terrain data is trans-
formed into a series of 2D bit arrays, each of which is then represented using a quadtree structure.
A set of quadtrees is sent from the storage unit to the processing unit, one at a time. Every time
the processing unit receives a tree, it merges it with what has already been received and displays
the merged result. The resultant display improves in a stepwise manner as more and more data
is received.
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struct node
n static struct node{
int key;
n : n n struct node *pNW, *pNE, *pSW, *pSE;
1 3276.8m 9 12.8m } node edge
2 1638.4m 10 6.4m 2
3 819.2m 11 3.2m
4 409.6m | 12 1.6m key PNW, *pNE, *pSW, *pSE
5 204.8m 13 0.8m struct node
6 102.4m | 14 0.4m key 01
7 51.2m 15 0.2m 2
8 25.6m 16 0.1m
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quadtree
quadtree (R) {
R 0 1
if ( 0 )
key 0
NULL
}
else if 1 )
key 1
NULL
}
else {
key 2
R NW,NE,SW,SE
quadtree(NW)
quadtree(NE)
quadtree(SW)
quadtree(SE)
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